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FOREWORDS

Jonah Barrington

| 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, | 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.

2006
ALFED JUNKR 0PEW

QUASHTOURMMENT
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The minds behind this book come with exemplary credentials. | 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’. | 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.

| 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, | 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

| started my career with very old school techniques in all areas of training and
preparation. When | 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 | cared about - came from analysing matches and physical testing
during matchplay. Making a direct (and immediate) difference to how | performed was
the best way to get my buy-in to using sports science more.

This change came about when | 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 | fell ill and
went straight to bed. Luckily | had a two-day period before my next match, which is
unusual for squash events, so | was able to rest up and try to recover.

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

The second round ended up being a comfortable win, as did the quarter-final. | was
still sleeping most of the time, not playing, and eating lightly so | 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 | 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 | 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 | walked off
the court 3-0 winner, exhausted but delighted to be in the final. | 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, | 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, | was able to slowly recover physically through the week whilst
playing some of the best squash in my career. | still shake my head thinking about that
event and how we all got through it together.

As my career started to slow down and | went from a goal of World No.1 to winning
specific events, my training also adapted to take that into account. | could no longer,
mentally and emotionally, train continuously and prepare in the way | 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 | 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 | was content on court and not resenting
spending so much time training. | know this may sound childish but that was how | 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 | would not have been able to train as before, and | would have retired
sooner.

There are so many more examples of how sports science helped me throughout my
career, but | 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, | was a professional squash player and the way to judge success
was by how often | won! | now use these techniques to help me as a coach and |
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!

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:

B 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;

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

W 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 | was nineteen. Without this | would not have become
world No.1. Over the years the work | 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 | received in my teens | 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. | am now at a stage where | would not be comfortable just being told
what to do - but when | was eighteen | 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 | have covered
all bases in my preparation.



Fig. 1.1 The sweat on Nick Matthew’s shirt demonstrates the physical demands squash
can put on the players’ body.

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.



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.



Fig. 1.4 James Willstrop has utilized all aspects of sports science to help make him one
of the best players in the world.

REFERENCES
www.worldsquash.org/ws/wp-content/uploads/2012/04/120425 History-of-Squash.pdf



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 | 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 | should and should not
eat had a massive impact on my performances.

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 | 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?

Fig. 2.2 Nick Matthew consistently pushes his body to the limit during tournament
match play.




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:

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

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

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

Irrespective of type, when muscle is stimulated it attempts to shorten and hence, exert
force. Commonly, though incorrectly, this is referred to as muscle contraction. Some
three hundred years ago it was demonstrated that when stimulated and muscle exerts
force, it does not reduce in volume (Needham, 1971). ‘Contraction’ is at least inexact
(Rodgers and Cavanagh, 1984). A preferred term is muscle activity.

Such activity can be concentric (when a muscle is successful in its attempt to
shorten, exemplified by lifting something); isometric (when a muscle does not change
in length, for example when supporting an object or being unable to move an object);



and finally, eccentric (when a muscle increases in length when it exerts force such as
when one sits down in a controlled way or similarly, lowers a weight).

If required forces are large, requirements will challenge homeostasis, the process
that attempts to maintain equilibrium. Activities such as typing, or page-turning while
reading are unlikely to perturb homeostasis but an activity like squash will.

Hence, exercise can be defined as: A potential disruption to homeostasis by muscle
activity that is either exclusively or in combination, concentric, isometric or eccentric
(Winter and Fowler, 2009).

We can now begin to consider factors that influence applications of physiology to
squash and importantly, to training and match play.

CONSIDERATIONS
Squash Courts

Over the last three decades or so in particular, there have been marked changes in the
design and construction of courts that have included changes to dimensions.
Professional players use a tin height of 43.2cm (17in) as opposed to the 48.3cm (19in)
regulation height used in all other standards of player. Among other factors, this has
increased the need for players to be able to accelerate to the front of the court and
once there, still have a variety of shots they could play from the softest of drops to the
hardest of drives. Relatedly, the introduction and now mandatory use of ingeniously
designed all-glass courts for major tournaments has had major effects: factors such as
rebound characteristics off walls and illumination influence patterns of play.

Rackets

As regards equipment, probably most change has occurred in the design and
construction of rackets. Some can perhaps remember playing with small-headed fragile
wooden rackets that were strung with natural gut. Now of course, rackets have large
heads, are made of carbon-related light-weight composites, and there is an array of
synthetic strings available. Such changes have improved the durability of rackets and

are characterized by less technique-dependent ball speeds of up to 78 m-s~! and
greater control for shots that require less speed.

Scoring Systems

Adjustments to scoring systems have also contributed to changes in match play. The
fundamental change has been from conventional scoring, in which points could be won
only by the server, to point-a-rally scoring whereby either player scores as a rally is
won. Conventional scoring plays up to 9 points to win a game although if the score is 8
all, the receiver can decide to play one point for victory or two clear. Point-a-rally was
designed to reduce the length of matches. At international standard, games are played
to 11 and in district leagues, 15. Some competitions have retained conventional
scoring, that is, scoring only on serve to 9 points per game.

Another contribution to attempts to improve the continuity of play has been stricter
marking to reduce interruptions to play caused by players asking for ‘lets’. As both
players in singles - four in doubles - occupy the same playing area, collisions and other
instances of interference are probably inevitable. However, players are expected to
make every effort to play a ball and similarly, make every effort to allow their opponent
free access to play a return. This means that minor contacts should not necessarily be
reason to call for a let. This adds to the existing challenges faced by referees and
markers.

Improvements in the fidelity of television cameras coupled with the use of coloured
all-glass courts and white balls have made squash increasingly televisual.

PHYSICAL CHARACTERISTICS

The need for players to possess athleticism that comprises skill, endurance, speed,
agility, guile and tenacity coupled with an appropriate body composition is self-evident.
However, there are marked differences in physical characteristics of players both in the



men’s and women’'s games that clearly suggest it is optimization of characteristics
rather than one alone that is decisive. This challenges talent identification and
development programmes.

Accurate distinction between genuinely talented young players and those who have
matured early and hence are successful because they are bigger and stronger than
their peers bedevils most sports. Diminutive players become discouraged by defeats
and similar discouragement can occur in the early maturers when they begin to get
beaten by those who now catch them up. Discouragement leads to many discontinuing
their involvement. Precise figures are difficult to find but the phenomenon applies to
many sports where competition based on chronological age occurs.

What is clear is that the reduced height of the tin has increased the need for players
to be able to accelerate to the front of the court to retrieve an opponent’s drop shot
and similarly, to accelerate to take balls early - usually to volley, but also retrieve from
the back of the court. However, all this is repetitive so endurance cannot be neglected.
While skill manifest in shot selection and production is vital, before a ball can be hit
first it must be reached. Even supreme skill can be negated if a player is weak in other
components.

This is perhaps where the coach’s input is crucial. As with most if not all sports, he or
she has to evaluate a player and then decide whether or not to develop strengths or
improve weaknesses. As considered in Chapters 4, 5 and 10 scientific and medical
support staff can contribute to the evaluation and indeed formulation of appropriate
training programmes but the coach is perhaps second in importance only to the player
in question, and in some instances might be the lynch pin.

DEMANDS OF THE GAME
Durations of Play

Squash is what is termed a repeated multiple-sprint activity. Exercise of high, even
maximal intensity is interspersed with activities of low intensity, even rest, as occurs in
between points and during challenges to officials’ decisions as well as formally, the one
and a half minutes between games. Durations of matches, games and rallies can vary
widely but most matches at least at international standard are usually forty-five
minutes or so in duration although players should be prepared for exceptional
durations of two hours.

Similarly, durations of games can vary but are usually in the order of ten minutes or
so. Rallies can be as short as one shot if a player faults on service or two shots if his or
her opponent hits a winner off the service. Some rallies can be protracted deliberately
as a player tries to fatigue his or her opponent. However, this strategy can be risky
because high skill is required, loose shots providing the opponent with an opportunity
for a ‘kill’. Besides, this tactic is unwise against a player who has high endurance
levels.

Physiological Demands

Throughout matches players require speed, skill, strength, endurance and agility, yet
fatigue to greater or lesser extents eventually occurs and so challenges physiological
capabilities. However, mental strength is also challenged. In the face of arduous
circumstances, players have to maintain positive approaches and tactical awareness.
Ways to do so are covered in Chapter 7.

Physiological demands challenge central systems such as the cardiovascular and
cardiopulmonary systems. Heart rates during competition tend to be in excess of 90
per cent of maximum. Physiological and psychological factors contribute to these high
rates and disentangling factors is not easy. However, a key physiological requirement is
the need to deliver sufficient blood to exercising muscle and so supply substrate, that
is, fuel principally in the form of carbohydrate as glucose, and remove metabolites that
impair function. In an hour of match play, up to 180-200 grams of glucose might be
used from the body’s stores of about 350-400 grams.

However, there is a twin challenge: blood is also delivered to the skin in an attempt
to lose heat by conduction, convection and radiation to the surroundings as part of
thermoregulation. This regulation is severely challenged because play tends to occur



on warm courts - at least 20°C - although in competition all-glass courts in warm
environments, temperatures can be higher. However, the principal form of heat loss
occurs by way of sweating.

Sweat evaporates, that is, it changes from a liquid to a gas and to do so, latent heat
is required. This heat is taken from the body’s surface, the skin. Blood in the skin is
cooled and then returns to the body’s core in an attempt to prevent the body rising no
more than 22C or so above the normal 37°C to prevent hyperthermia.

As a result, sweat rates of 1.5 to 2.5 I'min~1 occur although precise rates depend on
individual characteristics, intensity of play and environmental conditions, principally
ambient temperature and humidity. Ways to maintain carbohydrate and hydration are
addressed in Chapter 5.

Crucial to all this is the ability to reach the ball because after all, before a ball can be
hit, first it must be reached. Once this ability has been lost, no matter how skilful a
player might be, he or she could be on the way to a defeat or might already have
suffered a defeat.

SPECIFIC PHYSIOLOGICAL FACTORS
Innervation of Muscle

Effective muscle function is crucial to performance in squash and indeed, activities of
everyday living. However, it must be acknowledged that there are three types of
muscle: skeletal (known sometimes as striated because of its appearance under a
microscope), smooth and cardiac. Skeletal muscle is largely but certainly not
exclusively under voluntary control. Smooth muscle is largely involuntary and is
involved for example in peristalsis, that is, the passage of food through the alimentary
canal, and vasoconstriction and dilatation in blood vessels. Cardiac muscle is in the
heart and is characterized by its inbuilt rhythmicity. All types of muscle are involved
extensively in squash.

Irrespective of type, the function of muscle is to exert force. In skeletal muscle, the
motor unit is key. This unit comprises three elements: an innervating neurone, that is, a
nerve; a synapse that converts the electrical signal that travels down the neurone to a
chemical signal in the form of acetylcholine; and muscle cells (fibres). In large muscles
that exert large forces, the number of fibres in the motor unit tends to be hundreds
even thousands. Conversely, muscles of fine control such as those in the face and
fingers have motor units that terminate in only tens of fibres (Jones et al., 2004).

With skeletal muscle, forces are transmitted via tendons. Tendons are attached to
bone, hence, expression of force occurs via the skeleton either as posture or
movement. This expression tends to be in the form of torque around a joint.The
detailed anatomy of muscle is exquisite, and mechanisms by which proteins such as
actin and myosin interact to exert force are still not fully understood. What is clear
though, are the roles of highenergy phosphagens, especially adenosine triphosphate
(ATP) that are the currency in which energy is provided to allow force production to
occur. Nerve impulses in motor neurones are transmitted by the interaction of sodium
and potassium ions but not in a single switch-like manner.

Actual force production depends on the number and type of muscle fibres that are
recruited. Motor-neurone signals are sent in volleys, and the frequency of the volley
influences the type of muscle fibre that is recruited. Type | fibres are predominantly
aerobic, that is, they use oxygen and are innervated by lowfrequency innervation of
some 5-15 Hz.Their twitch characteristics are low so these types of fibre are
sometimes called ‘slow-twitch’. Type lIx fibres are predominantly anaerobic and are
recruited with greater frequencies of 20-30 Hz and more (Jones et al., 2004). These are
sometimes known as ‘fast-twitch’ fibres.

Greater forces are exerted according to the number of motor units recruited (spatial
summation) and the frequency of stimulation and hence the type of motor unit that is
innervated (temporal summation). Normally, Type | fibres cannot be converted to Type
Il and vice versa. An exception is if innervation is applied externally at appropriate
volley frequencies, then conversion can occur. However, to all intents and purposes,
the primary typing is fixed.

What can change is the sub-divisions of Type Il fibres. Type lix fibres can become
Type lla.With endurance training, lix fibres become increasingly aerobic and hence then



possess characteristics both of speed and endurance. These combined qualities are of
course highly relevant for squash. Players need to be able to move about the court
quickly to retrieve, reach and play individual shots yet have to do so repeatedly for
usually forty-five to sixty minutes and, exceptionally, up to some two hours or more.

Cardiopulmonary Function

To sustain exercise, there is interplay between central function, that is the heart and
lungs, and peripheral skeletal muscle. Each time the heart beats, it pumps out a
quantity of blood. This quantity is called stroke volume.The total volume of blood
pumped in a minute is called cardiac output and is expressed in litres per minute. It is
calculated as:

Stroke volume X heart rate

Heart rate at rest is about 70 beats per minute in the untrained but can be bradycardic
to as low as 30 beats per minute in endurance athletes. We tend to have about five to
six litres of blood in our body, and at rest it takes approximately a minute to circulate
that entire volume. Hence, in the untrained individual, cardiac output at rest of five
litres per minute means that stroke volume is approximately 70-80 millilitres, whereas
in the endurance athlete it is about 120 millilitres.

As exercise increases in intensity, both heart rate and stroke volume increase in an
attempt to meet the greater energy demands by pumping more blood and hence
oxygen and substrate (fuel) to exercising muscle. Maximum heart rate can be
determined directly in laboratory- or field-based testing but as an approximation, it can
be determined as 220 minus one’s age and is expressed as beats per minute.
Maximum cardiac outputs of about 20-25 litres per minute occur in the untrained and
up to 40 litres per minute in highly trained endurance athletes (McArdle et al., 2010).

Fick Equation

Crucial to energy release in muscle is the delivery of oxygen. The German-born
physiologist and physician Adolf Eugen Fick (1829-1901) developed a relationship that
linked oxygen uptake to cardiac output and use of oxygen by skeletal muscle. This
relationship is expressed in what has become known as the Fick equation:

Oxygen uptake = cardiac output x arterio-venous oxygen difference

Oxygen uptake is expressed in litres per minute, cardiac output in litres per minute and
arterio-venous oxygen difference in millilitres of oxygen per 100 millilitres of blood.

Endurance can be divided into central components that arise from abilities of the
cardiovascular and pulmonary systems to deliver blood and hence oxygen and
substrate to exercising muscle and remove metabolites, along with peripheral
mechanisms that allow muscle to make use of what is delivered and expel what is not
required.

From Table 2.1, men and women squash players compare favourably with other
endurance performers in their maximal oxygen uptake when values are scaled for
differences in body mass using allometry (Winter and Nevill, 2009).



Table 2.1: Allometric expression of maximum oxygen uptake (O,max) in

elite-standard endurance performers; values are mean, sd.
(Source: Nevill et al., 2003)

GROUP n O,max sd | O,max sd
(mlkg™"-min"") (ml-kg¢7-min"")
Men
Badminton players 17 | 248 28 | 175 19
Heavyweight rowers 28 | 310 31 | 216 21
Lightweight rowers 12 | 300 15 | 213 I
Long-distance runners 10 | 302 18 | 217 12
Middle-distance runners 18 | 304 22 | 217 15
Squash players 7 | 280 17 | 198 12
Triathletes 6 282 15 | 201 B
Totallmean 98 | 291 30 | 206 21
Women
Badminton players 12 | 192 19 | 138 14
Heavyweight rowers 16 | 233 17 | 165 12
Lightweight rowers 13 | 232 10 | 167 7
Long-distance runners 10 | 232 19 | 170 14
Middle-distance runners 1| 238 19 | 172 14
Squash players 6 | 215 13 | 154 9
Triathletes 8 228 19 | 163 13
Totallmean 76 | 225 23 | 162 17

Fatigue

Fatigue, that is, an inability by muscle to maintain required force, occurs in those
whose aerobic capability is low or when neuromuscular innervation is compromised.
Both probably occur in squash although their contributions vary according to the
characteristics of individual players.What is clear is that fatigue that is metabolic in
origin occurs when there is insufficient glycogen available in muscle and the liver, or
when metabolites accumulate in muscle cells or their immediate environs. Importantly,
these metabolites are simply lactic acid or precisely hydrogen protons (H*) which
might simply be a signal for a primary cause perhaps potassium ions (K*).We simply do
not know. Chapter 5 will explore how to maintain carbohydrate concentrations in
muscle during competition and training.

TESTS

One of the major developments in sport and in exercise science support for sport in
general has been laboratory- and field-based testing (Winter et al., 2008). Such testing
is designed to assess components that contribute to overall performance and so guide
training. In addition, testing attempts to identify incipient overtraining.

Training has to be hard to bring about required adaptations. However, when athletes
train too hard, they can increase their susceptibility to infections and injury, perform
worse and even develop serious metabolic conditions. Identification of markers that
indicate incipient overtraining rather than its presence is awaited.

Originally, testing tended to be laboratorybased because of the control that such
testing allowed. The influence of contaminating variables could be minimized in, for
example, treadmill-running tests to assess maximum oxygen uptake or blood-lactate
profiles. Valuable though these procedures are, they lack ecological validity in that
their ability to mimic characteristics of match play is at least questionable. As outlined
in Chapter 1, both in the UK and elsewhere, there have been strenuous efforts to
design court-based tests of endurance, speed and importantly, change-of-direction
speed. The validity of tests has been established and so allowed coaches and scientists
to evaluate training programmes, readiness for competition, use in talent identification
and development programmes and, controversially, in selection.

It is also possible to prepare players for competition in arduous environmental
conditions such as high temperature (25°C and above) and in particular, conditions of



high humidity (90 per cent*). The latter allows determination of sweat rates and
hence, fluid replacement strategies for players. Such replacement is considered in
detail in Chapter 5.

It is likely that testing will continue to be developed and refined as standards of play
in turn continue to rise.

Fig. 2.4 Nick Matthew acknowledges the crowd after another physically draining match.

Optimization

The ability to combine physiological, mental-skills, technical and tactical capabilities is
a major challenge. The person on whose shoulders this challenge lies is the coach. All
support staff can do is attempt to make a coach’s decisions evidence-based. While
scientific and indeed medical support is important, it should be remembered that it is
the coach who is the key person.

SUMMARY

If training programmes are to be effective, they must be based on sound physiological
rationale. However, programmes have to be designed, implemented and evaluated in
conjunction with coaching staff and other members of the scientific support team. That
team includes psychologists, nutritionists, performance analysts, physiotherapists,
physicians (and perhaps surgeons), strengthand-conditioning staff and, of course,
players. All this is for the benefit of those players both now but perhaps more
importantly, in the future. Assembling the scientific support team is challenging.
Ideally, but not essentially, members should have a knowledge of the game so as to
empathize with players. As sport and exercise science is firmly embedded in squash,
increasingly players are fully accustomed to such support. It is essential principally for
professional-standard players but permeates to all standards and ages. That looks set
to continue.
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CHAPTER 3

STRENGTH AND CONDITIONING IN SQUASH

Keith Barker and Mark Campbell, English Institute of Sport

WHAT THE PLAYERS THINK

Nick Matthew OBE

Physiological support enabled me not only to train hard, but also to train smart. It
showed me that the old-school method of doing as many 400 metres as you can on
the track and lifting as much weight as possible in the gym is not the best way to
get fit for squash.

James Willstrop

Being on the squash court and playing is what we are all about - S and C minimizes
your injuries so you can spend more time doing what you love. S and C is the most
important aspect of my training regime - it not only increases my squash-specific
strength, but it minimizes injuries and allows me to practise and play more
consistently. Without S and C input at a young age, my career would be over by
now!

Jenny Duncalf

I wish | had paid more notice to S and C when | was a young player. Especially as
you get older S and C is absolutely vital to help prevent injuries. You need a good
strength base to enhance your explosive movements on the court.

Fig. 3.1 Jenny Duncalf’s position demonstrates why strength and conditioning is so vital
in squash.



Fig. 3.2 Nick Matthews displays considerable strength to get into this full lunge position.

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. 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.

As he approached his late twenties Peter Nicol moved to England and changed
the way he trained and played. He knew the traditional training methods were
becoming too hard on his body, and could end his career early. He looked at the
science of training and changed the way he worked - this gave him at least an
extra five years on his career.

Paul Carter

Having a good S and C programme will keep players training fresh: it provides a
different environment to train in, but it should never replace on-court squash-
specific sessions. A good S and C coach must know the minute details of the sport
they are working with - a generic programme is not good enough for a sport like
squash. S and C sessions should always replicate the demands of the sport.

Malcolm Willstrop

Expert strength and conditioning are absolutely crucial, especially with the physical
demands of the modern game. The fitness expert will also educate players how to
look after themselves when not supervised, something all players need to learn
from a young age.

David Campion

Strength is vital in our sport; you need to be able to control your body weight when
playing shots in extreme positions. Squash is a physically brutal game, so a good S
and C is vital to make our players robust enough to deal with the extreme
movements required to compete at the top level. Physically squash can a very one-
sided sport, creating an imbalance of demand on the body. S and C programmes
help alleviate this imbalance, thereby avoiding unnecessary injuries. Without
strength and conditioning | don’t think Laura Massaro would have been world
champion. S and C and physio should work very closely together; if you haven’t got
the strength to support your flexibility or vice-versa that will cause issues
physically. S and C is not solely about performance enhancement -one of its main
roles is to reduce injury in our players.



Fig. 3.3 Here James Willstrop is in a good strong and balanced position, enabling him to
deliver the stroke needed.

DEVELOPMENTS IN SQUASH

Due to changes in the physical demands of world-level squash due to rule, scoring and
equipment modifications, the training modalities employed to develop the physical
requirements needed to cope with the demands of modern squash competition have
evolved considerably over the years. A historical emphasis on aerobic conditioning was
very much in response to the style of play of the game of squash with 90- to 120-
minute matches played at a steady rhythmical pace requiring high endurance levels of
moderate intensity.

The modern game of squash can be classified as an intermittent repeated high-
intensity sport characterized by extremely high-intensity bursts of effort to attack the
opposition or defend against attacks. Metabolic conditioning activities have had to
increase in intensity to help athletes tolerate the demands of the modern game.
Various forms of circuit training (including metabolic resistance training) and high-
intensity interval training are now a necessity in the conditioning programme of the
modern player. Modern squash athletes still require a high level of exercise capacity to
recover between bouts of intense work during match play and training as well as
tolerating multiple days/weeks of training and competing. This complex mix of training
modalities, match practice and tournament play also requires strategically planned
training programmes to optimize adaptation and readiness.

Elite-level squash athletes now incorporate significant resistance training and
plyometrictype training modalities into their physical preparation. This training focuses
on utilizing squatting, lunging, bounding and jumping-type movement patterns to
develop both muscular force and impulse application. This along with a greater
emphasis on agility has meant that athletes have become faster and more explosive in
their movements around the court.This has also created the need for an improvement
in movement quality underpinned by strength and mobility characteristics around
specific movement patterns.

OBJECTIVE AND APPLICATION

The role of strength and conditioning (S and C) is to provide the player with increased
physical potential. It is then up to the player (and squash coach) to make effective use



of this increased potential. S and C should therefore not merely simulate competition
but should instead overload both energy systems and movement qualities in a specific
and general manner.This will enable squash players to better tolerate the intensity,
volume and movement demands of their sport-specific training and increase their level
of physical performance in both training and competitive match play.

Immediate priorities should be contextualized with a strategic approach to the
player's long-term developmental goals. These priorities should be individually
determined based on a needs analysis through systematic testing, with improvements
in these qualities monitored to ensure appropriate progression is made in relation to
key performance determinants.

The congested competition calendar of elite squash players presents significant
challenges to the strategic organization of training activities. Distinct development and
performance blocks based on individual needs and tournament priorities are required.
Typically an eight- to ten-week off-season provides the greatest window of opportunity
for significant gains in identified physical qualities prior to the recommencement of
competition.

As indicated in Fig. 3.4, effective strength and conditioning training should promote
the development of a large exercise capacity that includes both the development of
several sport-specific physical qualities alongside general physical qualities that
support the squash-specific performance. Exercise capacity in this context can be
defined as the capability to perform a high volume of exercise tasks and movements
including flexibility and mobility, strength, power, speed, anaerobic and aerobic
endurance at an adaptation promoting intensity and volume, consistently throughout
training weeks and cycles. As Fig. 3.4 suggests, postural integrity, athletic body
composition, stability, and balanced development may be considered as desirable
consequences of the skilful development of fundamental physical qualities. Approaches
to identifying and developing these fundamental qualities will be addressed in detail
within this chapter.

Exercise Capacity

Squash-Specific Multiple Sprint Ability

Mobility/ Metabolic Strength
Flexibility Conditioning

Postural integrity, athletic body composition,
stability, balanced development

—

Fig. 3.4 An overview of squash physical qualities.

Along with an understanding of training principles and the demands of the sport,
successful training for sustained physical development must account for individual
differences as all squash players are different and will respond differently to any given
training or competition stimulus.



STRATEGIC PLANNING FOR PHYSICAL DEVELOPMENT
Junior players

The primary aim of the long-term physical development of junior squash players must
be to establish a broad foundation of movement competence and quality prior to any
sustained sport-specific stimulus being imposed. With junior squash players it is
recommended that a strong emphasis is placed upon developing dynamic mobility and
force, producing capabilities through high-quality strength training. Faigenbaum, Lloyd
and Myer (2013) highlight the importance of integrating strength training into junior
sports training programmes. These qualities may then underpin improvements in
movement competence and quality during squash performance.

The balanced development of a range of physical qualities rather than an overload of
one or two specific aspects must frame the programming of strength and conditioning
for junior players. Generic athletic qualities developed through a varied range of
training activities will enable the player to develop a range of responses to movement
problems on the squash court and help moderate injury risk.

As represented in Fig. 3.5 (Faigenbaum, Lloyd and Myer, 2013), muscular strength
and movement proficiency developed through a broad range of activities (integrative
neuromuscular training) can provide the prerequisite skills and abilities for later
sustained success in squash or other sports. Junior players should learn to manage
their centre of mass around base of support and to safely and effectively perform the
movements they are required to do on court with increasing complexity then intensity.
Strength qualities such as unilateral triple flexion/extension, trunk stiffness and
rotation/resistance to rotation should also be challenged utilizing increasing complexity
with low additional loads. Maintaining healthy postures during training and match-play
conditions should be a product of appropriate physical development. The ability to
repeat key movements in high-intensity endurance situations should only be
challenged progressively once adequate strength and movement quality are
consistently demonstrated.

Mature Performance Potential with Integrative Neuromuscular Training During Youth

Mature Performance Potential

" Consolidation
Contributing

Neuromuscular Performance

Performance
Factors i Lean body mass
« « « « ThEOretical fibre type
differentiation
= = « Androgenic Hormones
- . Neural myelination
sasssmsanmnEs b e o b == development
Infancy Pre-Adolescence Adolescence Early Adulthood

Fig. 3.5. Interactive model for the integration of factors related to the potential for
muscle strength adaptations and training-induced performance gains during pre-
adolescence.

Planning training to optimize performance

Commonly termed as ‘periodization’, the strategic planning of non-linear training,
recovery and competitive performance requires the consideration of many interacting
factors. Thorough planning and prescription coupled with a progressive dose-response-
led approach is likely to yield the most positive physical performance from squash
players. Fundamental principles of adaptation and performance must be adhered to
within the programming of training.



The principle of ‘Specific Adaptation to Imposed Demands’ (SAID) dictates that the
body adapts specifically to imposed stressors on the human system, whether
biomechanical or neurological (Berkeley, 1958). Potential adaptation is therefore
specific to a particular type of exercise or activity regime. Adaptations may be central
or local (peripheral) and repeated specific skills or training may not easily generalize or
transfer to other activities.

‘Progressive Overload’ requires a training programme to provide increasing stresses/
challenges to the relevant systems and tissues. This progressive challenge stimulates
the natural, adaptive processes of the body, which develops to cope with the new
demands placed upon it.

As represented in Fig. 3.6, fundamental to eliciting positive physical adaptation is
‘Supercompensation’. This principle describes the process where homeostatic
disruption induced by training reduces physical capacity. During recovery, physical
capacity increases to baseline, and if appropriate time is allowed, a transient increase
in physical state is realized. It is essential to understand that the training undertaken
must provide sufficient stimulus to disrupt homeostasis and it must be followed by
adequate recovery.

Fitness baseline

Train

Return to
Fatigue |Recovery | Supercompensation | baseline

Fig. 3.6 Supercompensation pattern, adapted from Selye (1956). Adolescence, and early
adulthood. (Faigenbaum, Lloyd and Myer, 2013)

‘Detraining/Reversibility’ dictates that an individual will revert back to their original
level of adaptation if training ceases. The same thing can happen but more gradually if
the training programme does not cause adequate stimulation over a period of time.
How quickly you lose an adaptation[s] depends on a number of factors but most
importantly the level of adaptation present before training was stopped. The higher the
adaptation level the faster you tend to lose physical qualities. Upper-end adaptations in
elite athletes tend to degrade first, such as explosive strength, repeated speed ability
and high-end aerobic power.

Acute training variables such as exercise/ activity selection, intensity, volume,
density, frequency and environment should be manipulated by the coach to fit within
the principles previously outlined. A broad range of training modes must be employed
particularly with developing players in order to facilitate the necessary development of
exercise capacity required of an elite senior player.

The nature of the competitive squash calendar presents many challenges to the
adherence to the fundamental principles of training, but every effort must be made to
do so. Intelligent planning and adaptability to unpredictable competition schedules can
facilitate the delivery of meaningful physical performance gains for players.

Competitive tournament involvement may not provide sufficient stimulus to maintain
the physical qualities established during developmental training blocks. The knockout
format of squash tournament play provides opportunities for players to undertake
targeted training once they have been eliminated from the tournament, minimizing
detraining. Planning must therefore include several possible training plans to fit around



the duration of tournament involvement.

NEEDS ANALYSIS AND MONITORING

As identified by Wilkinson et al. (2012), squash-specific multiple sprint ability (SSMSA)
is the key physical attribute linked to successful squash performance.The complex
mechanical and energetic demands of elite-level squash provide a challenge when
prescribing strength and conditioning training. The aim of strength and conditioning
training is to elicit a positive physical adaptation that contributes to the individual
player’s ability to meet the needs of the sport (Girad et al., 2007).

The squash-specific repeated speed test (SSRST) provides the best objective
indication of a player’'s physical preparedness for squash. Improvement of SSMSA
performance is underpinned by several physical qualities that will positively affect
performance. A lack of requisite levels of development in these underpinning physical
qualities will limit the level of SSMSA obtainable. Merely focusing upon SSMSA alone
and only training this modality would not optimize this quality due to potential
limitations in the contributing physical qualities.

Accurate and thorough assessment guides prescription to where positive impacts in
physical performance can be made and allow a profile to be developed that can guide
both technical coaches and strength and conditioning coaches in prescribing exercise
that will address individual limitations.

This will allow formative, integrated and on-going guidance to exercise prescription
that can continue to develop the squash player. This assessment process needs to be
consistent and ongoing and informative to the training interventions put in place. When
assessing physical qualities it is important to target monitoring of specific physical
parameters utilizing objective reliable measures to inform and assess programme
outcomes and progression.

Physical qualities that underpin the SSMSA and are important to assess for a squash
player include:

W Flexibility and dynamic mobility - the ability to move comfortably through complete
sport-specific ranges of motion with ease and fluidity. Structured observation of
squatting, split squat and the lateral lunge can form simple markers of
improvements in these qualities. Measure is range of movement and postural
integrity. A subjective marker to some degree.

B Strength - the underlying force producing capabilities that fundamentally underpin
the ability to move fast. Measure is force and can be demonstrated in a number of
tasks. An objective measure.

B Speed and agility - both the speed of a player and the ability to decelerate and
accelerate using a variety of movements in order to change direction rapidly in a
range of tasks. Measure is time and can be demonstrated in a number of tasks. An
objective measure.

B Squash-specific speed and agility - how fast the player can move in a squash-
specific related agility task. Specific squash movement pattern incorporating lunges
and numerous accessory movements related to squash match play. Measure is time.
An objective measure.

B Squash-specific repeated speed - an assessment involving the challenge of the
metabolic system utilizing high-intensity repeated squash agility movements. An
objective measure with fatigue indexes and total repetition time indicating
performance.

B Aerobic and anaerobic fitness - assessment of energy system proficiency with the
anaerobic system giving an indication of predominantly peripheral factors of energy
production, and aerobic assessments giving indications of both central (heart) and
peripheral (vascular and cellular) factors. Numerous objective tests can be
performed for assessing these two qualities and measures will usually define an
amount of work done in a set period or to fatigue.

The Appendix outlines a number of assessments for each of these physical qualities.
This table includes assessments that require specialist equipment (Test 1) but also
those that offer equivalent measures that will allow a basic assessment of the desired
quality without the need for specialist equipment (Test 2).



PHYSICAL QUALITY DEVELOPMENT
Mobility and flexibility for squash

Squash presents a varied range of movement challenges to the athlete, in particular in
relation to the large variety of lunging positions that will be encountered during a
squash match.The squash athlete needs to be able to achieve challenging dynamic
ranges of motion combined with high levels of stability, strength and speed. It is clear
that an underlying range of motion properties within the performance of movement
patterns needs to be developed to avoid injury and enhance performance. Table 3.1
provides definitions that are important in understanding the development of mobility
and flexibility.

Table 3.1. Flexibility and stretching definitions.

Flexibility The outcome or property, the increase in range of motion (ROM) of a
joint or a related series of joints. Heyward (1984) and Metheny
(1952): flexibility is the freedom to move, the capacity of a joint to
move fluidly through its full ROM passively.

Mobility The ability to move actively in an environment and through the full
range of motion required with ease and without restriction.

Stretching The means by which flexibility is enhanced. Stretching is the act of
placing a joint in an extreme position, placing a tensile stress on the
muscles or fascia that oppose that position.

Active Flexibility ROM that can be produced under active muscular control for a
particular degree of freedom of any joint.

Passive Flexibility Maximum ROM that can be produced passively by imposition of an
external force without causing joint injury.

Active The difference calculated by subtracting active flexibility from
Insufficiency/Inadequacy | passive flexibility.

Passive The difference between passive flexibility and the sport-specific
Insufficiency/Inadequacy | required range of motion.

Flexibility and stretching

Stretching and flexibility are not necessarily synonymous. Some flexibility exercises are
not stretching exercises although they increase range of movement, as they may focus
on modifying neuromuscular processes, in particular the stretch and tendon reflexes.
Stretching exercises tend to ignore the neuromuscular processes and tend to
concentrate on eliciting structural changes in the soft tissues such as the fascia. Such
structural changes improve passive flexibility, which provides a protective reserve if a
joint is unexpectedly stressed beyond its normal operational limits. However, it is
active flexibility that is most important for sports participants as it correlates highly to
sporting performance. Development of active flexibility has a strong transfer to
sporting performance particularly when it is developed in conjunction with strength
levels within the range of active inadequacy (Siff, M.C., 2003).

Fig. 3.7 illustrates active and passive flexibility, as well as the zones of inadequacy
that relate to these flexibility qualities.
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Fig. 3.7 Flexibility zones. (Alter, 1996)

Making improvements in range of motion requires an understanding of the main
tissues that cause restriction. A sarcomere (contractile muscle tissue) can be stretched
to 150 per cent of its resting length (Wang et al.,, 1991). Obviously, then, the
contractile elements (filaments) of the sarcomere cannot be a limiting factor in
flexibility when the muscle is relaxed. The most important component of muscle
relating to flexibility is the connective tissue (fascia) that envelops and surrounds the
muscle at its various levels of organization (muscle fibre, bundle and whole muscle)
(Alter M.J. 1988).

An area’s resistance to stretch originates in the meshwork of these connective
tissues; as you stretch, your connective tissues become tauter. Two types of connective
tissue (CT) can significantly affect an athlete’s range of motion: collagenous CT and
elastic CT. The relative contributions of the soft tissues to joint stiffness (Johns, R.J. and
Wright, V., 1962) are as follows:

B Muscles and their fascial sheaths: 41 per cent

B Structures of the joint capsule, including ligaments: 35 per cent

B Skin: 11 per cent

B Tendons and their sheaths: 10 per cent

M Joint structure, age and sex are all factors that affect ROM and cannot be altered.

These observations negate the need to consider the long-held practice of stating what
muscles are being stretched as the fascia is the main restrictor of range of motion and
as the fascia is an intertwined linking of meshwork that will have areas of restriction
that are not necessarily directly aligned with muscle origins and insertions. Therefore it
is important to pay attention to patterns of tension in the body (predominantly held in
the fascia) in order to free up restrictions and improve movement qualities and ability.

Improvements in passive range of motion involve permanent changes in the tissues
limiting this range. This improvement involves increasing the length of the different
soft tissues comprising the muscle complex, especially the collagenous tissues such as
the fascia. Plastic changes in tissue length can only be confirmed when there is a
decrease in tension at the same angle, or greater angle (range of motion) achieved
with the same tension (resulting in shift to the right of length/tension curve, as shown
in Fig. 3.8).
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Fig. 3.8 Model of shifting length/tension curve. (Weppler and Magnusson, 2010)

Other adaptations proposed to occur in response to chronic lengthening forces
include:

B Change in structural tissue properties - increased number of sarcomeres in series,
viscoelastic deformation (Marshall, 2011). Essentially the body produces more
muscle fibres along a longitudinal axis, which produces less tension for the same
length.

B Modifying the neuromuscular processes that control tensions and length on tissues
in the muscle complex. Sensory change: increase length or decrease resistance due
to improved tolerance to stretch, not length in tissues (Magnusson and Aagaard,
1996); the stretch feels easier for any given range of motion.

B Lengthening and strengthening other soft tissues, especially those of the joint
capsule and the ligaments. Restructuring the articulating surfaces of the joints, a
process mediated by many years of regular heavy loading in specific patterns.

Benefits of stretching

Importantly the majority of the research into the development of flexibility does not
suggest strong acute benefits of stretching, with many of the positive benefits of
stretching being seen following long-term chronic practice of stretching regimes. The
acute effects of stretch training are transient, peaking immediately post - with total
loss within twenty-four to seventy-two hours. Therefore it is important to consistently
perform mobility/flexibility training five to seven times/week that consistently exposes
structures to lengthening tensile forces, in order to elicit plastic changes in restricting
structures such as the fascia.

This enhancement of range of motion can also be utilized prior to competition or
training to target tight structures that may inhibit full range motion. Following pre-
training static stretching the performance of a thorough dynamic warm-up routine will
ensure that this range can then be utilized by the neuromuscular system to promote
ease of movement.

There are a multitude of proposed benefits of performing stretching regularly
including (Alter, M.J, 1998):

B Increase the useful range of motion.

B Reduction in the incidence of injury; healthy, flexible tissue is less susceptible to
damage.

W Decrease the severity of injury.

B Delay in the onset of muscular fatigue.

B Prevention and alleviation of muscle soreness after exercise.



B Increase in the level of skill and muscular efficiency.

B Prolonging sporting life.

Bl Development of required range of motion to allow optimal movements and
positions.

B Improved mobility enables movement efficiency thereby reducing injury risk due to
overloading overused and inappropriate tissues.

B Reduction of imbalances.

B In combination with full range strength development injury risk may be reduced
when an individual is in extreme ranges of motion.

Areas of the body affected

In developing flexibility and mobility that is useful for squash it is important to consider
the main areas of the body that will need to be focused on. The ankle needs to
maintain range to ensure that it can act as a force absorber for the large impacts that
occur in lunging and thereby reduce loading up the chain allowing efficient force
acceptance and transfer.The thoracic spine will allow rotation of the upper body to
deliver range of movement that will increase the ability for force to be utilized in the
squash swing to generate speed in striking the squash ball. Most importantly hip range
of motion will play a vital part in the allowing the fast efficient twisting and lunging
movements through extreme ranges that are common in the playing of squash.The
movements in Figs 3.9, 3.10 and 3.11 offer an assessment of the ability of an athlete to
move optimally through ranges in these joints that relate to squash movement. They
can be used to assess a squash player’s dynamic mobility and potentially identify areas
that they need to work on to help improve this quality.




Figs 3.9, 3.10 and 3.11 Squash player demonstrating optimal end of range positions for
the overhead squat, lateral lunge/squat and split squat.

In considering how to approach the development of flexibility and mobility it is
important to identify for the individual the sport-specific shapes that offer challenges to
ease of movement. As mentioned the dynamic lunge that is employed frequently in the
sport of squash will be the main challenge to mobility and flexibility. As can be seen in
Fig. 3.12, there are a wide range of lunge positions that can be attained in the
competitive squash environment. Individuals may have different areas of restriction
preventing them from attaining optimal lunging positions and it is important to assess
the cause of these restrictions and focus on releasing these, particularly if they prevent



ease of movement. Utilization of myofascial release techniques (through
selfadministered or specialist massage treatment) or movements or stretches that
positively influence an individual’s ability to achieve enhanced ranges of motion can be
applied in a variety of combinations to elicit changes.

Fig. 3.12 Lunge positions.

If there are potential isolated regional specific restrictions in range of motion then it
may be necessary to isolate and target these first via static flexibility or soft tissue
work to improve passive range of motion before or in combination with dynamic range
of motion development. This change in range of movement (via a number of methods)
about a joint can then be utilized in dynamic specific and general global full range joint
movements to develop strength in the newly increased range of motion.

Athletes should focus on developing both range of movement and strength in and
through these sport-specific shapes. This will increase active range of movement
available in performing movements through extreme ranges of motion. The aims of
mobility training for the squash player should be to attain optimal ROM in key
movements and positions.

In considering flexibility and mobility strategies to allow the optimal development of
these characteristics in relation to squash a multi-layered situational approach to
utilizing different techniques may prove useful. In increasing passive range of motion,
static stretching techniques that focus on eliciting changes in restrictive fascial
structures should be performed gently, often and for extended periods of time per
exercise (45 seconds up to two minutes). Non-engagement of the sympathetic nervous
system during these methods is important to allow relaxation of muscles to effectively
place tension on the fascial system. These types of passive methods of flexibility
enhancement are best performed once warmed up so post training or competition is
ideal.

From static flexibility work to ROM

However, gaining an extended ROM without associated strength and stability may
increase injury risk. Direct transfer from static flexibility work to ROM in sports
performance cannot be assumed, and the performance of creative dynamic flexibility
and mobility sequences utilizing exercises requiring associated speed, strength and
stability in a variety of related movement patterns and also during exhaustive
conditions will help to increase usable active range and promote ease of movement in
all situations during squash match play. These types of exercises require voluntary
muscular actions in key movements and positions, involving the coordination of the



fully available ROM and variety of contraction speeds around several joints promoting
the essential development of balanced strength and stability between agonist and
antagonist muscles through a dynamic range.

Table 3.3 Static stretching prescription guideline, with options to
elicit plastic change in physical structures.

Static Stretching prescription Formats

10min (minimum every day) 20min (1 x per week)
50sec on/10sec off 90sec on/15sec off
30min (2 x per month) 40min (1 x per month)
2min on/15sec off 3min on/15sec off

Table 3.3 lists suggested options as to the frequency of prescription that is required
to deliver a marked change in permanent flexibility characteristics through the
application of static stretching.

METABOLIC CONDITIONING

Optimizing game-related endurance for squash requires the development of both
muscular (strength) endurance and energy system output. As described by Gastin
(2001), energy production relies on three interrelated processes:

W ATP - PCr system: the splitting of stored phosphagens (adenosine triphosphate [ATP]
and phosphocreatine [PCr]).

B Anaerobic glycolytic system: the breakdown of carbohydrate in the absence of
oxygen.

B Oxidative (aerobic) system: the combustion of carbohydrates and fats in the
presence of oxygen.

As with any other training activities, it is essential that metabolic conditioning sessions
are well matched to the individual player’s physical state, training age, training phase
and developmental needs.Within a comprehensive training programme the player
should employ a blend of conditioning activities including squash-specific and non-



specific protocol in order to enable intensity to be effectively manipulated and a high
volume of training completed.

Trends in a range of sports including squash have led to the popular use of ‘specific
game-related’ interval training where competition time-motion data is utilized to create
simulated match-play intervals of exercise and recovery. Used intelligently around
competitive match-play events this method can form part of an appropriate
conditioning regime. The limitations of solely adopting this approach to conditioning for
squash lie mainly in the varied demands of match play that partially utilize energy
systems throughout without purely challenging energy production.

If the training goal is to elicit positive changes in energy system output then match
play and simulated match play must be supplemented with additional ‘metabolic
conditioning’ activities to allow the targeting of energy systems that may not be
achieved in squash-specific training situations.

As the intensity of exercise efforts within an interval training session are key to
stimulating positive adaptations it is necessary to monitor intensity via a simply
applied non-invasive method. Heart Rate (HR) monitoring can be an effective tool for
quantifying prolonged sub-maximal exercise intensities but is of limited value during
maximal or very high-intensity short-duration (sprint) exercises intervals. If using heart
rate as a guide, it is essential that an individual peak heart rate value is used to
calculate any percentages of max heart rate (HRmax) as generic estimates of HRmax
are likely to be inaccurate for the individual player. In the context of ‘all-out’ or very
high-intensity exercise intervals, rating of perceived exertion (RPE) may be effective for
intensity prescription. Following a period of familiarization, players are normally able to
use RPE as a meaningful method of describing exercise intensity with reasonable
consistency regarding how strenuous the exercise feels (Borg, 1998).

In some specific circumstances it may be appropriate for players to undertake
longduration moderate-intensity (60-75 per cent HRmax) continuous exercise sessions
but these instances would be limited and expectations regarding any positive changes
in fithness qualities would be low. It may well be the case that this type of ‘aerobic base’
activity already forms an integral part of a player’s squash training sessions. Far more
significantly, players should aim to challenge energy system production in a targeted
manner with the aim of either increasing peak output or extending the duration of
effective energy output. As a consequence the individual should then be able to either
endure moderate - high intensities of squash activity for longer durations, be able to
exercise at elevated intensities, or recover more rapidly between high-intensity bouts
of exercise. High-intensity interval training is therefore a valuable component of the
squash player’s training schedule.

Exercise modality

The exercise modality chosen for metabolic conditioning sessions should enable the
development of energy systems in relation to neuromuscular fatigue and
cardiopulmonary stress. The most direct correspondence from conditioning training to
squash performance would be achieved through the use of squashtype movements -
enabling both central cardiopulmonary and local neuromuscular adaptations.
Commonly utilized sport-specific conditioning modalities include:

B Ghosting - rehearsal of sequences of footwork, lunge patterns and shot play to
various areas of the court with recoveries to the centre of the court.

B Pressure feeding - coach-fed drills that challenge the movements and shot play of
the player. Pressure feeding may be effectively alternated with ghosting patterns.

B Conditioned match play - the player competes to win points against an opponent
under predetermined conditions. Example conditions include confined target areas
for shots or continuous play where the coach uses multiple balls to eliminate breaks
in play due to errors.

Non-specific conditioning modalities such as running, metabolic resistance training,
circuit training, static cycling and row ergometer may be most appropriate in specific
instances. Although these modalities have less neuromuscular and kinematic
correspondence to squash performance than squash-specific movements, they can be
extremely valuable to provide variety, easily manipulated intensity and reduced impact



forces.

Operational framework for sessions

An operational framework for the prescription of metabolic conditioning sessions with
four distinct themes is outlined below and in Table 3.4.

Table 3.4 Framework for metabolic conditioning sessions.

Training Exercise Inter- Example Session Outline
Modality Duration Interval
and Intensity | Recoveries
Maximal- Ghosting, 5—45secs Positive Outdoor Running: 6 x 45secs all-out
Intensity feeding,run, | All-out recoveries sprint intervals. 4min passive inter-
(Sprint) bike, row or 2—4mins interval recovery (adapted from
Intervals MRT Mujika, 2007)
High- Ghosting, 10—60secs Negative Ghosting: (work-rest in secs) 60-30
Intensity feeding, run, All-out. recoveries x 6,3min recovery, 45-15 x 8, 3min
Aerobic bike, row or 10-45secs recovery, 20-10 x 8.All-out maximal-
Intervals MRT intensity intervals with active
recoveries
Aerobic Run, bike, 2-5 mins Negative Treadmill Running: 6 x 4min intervals
Intervals row or 85-90% recoveries @=~90%HRmax. 90secs active inter-
circuit HRmax time or HR interval recovery (adapted from
prescribed Mujika, 2007)
e.g.return
to 70%
HRmax.
Game- Ghosting, Varied 10 Negative Ghosting: (work-rest in secs)
Simulated feeding,run, | — 120secs recoveries ([100-20, 40-20, 20-10,20-10,
Protocol bike, row or | Moderate— 10 — 20secs. 100-20] x 3, 2min recovery) repeat
MRT very high 2 Mins inter- | whole sequence x 3-5. High intensity
Intensities sets intervals (RPE 8/10) with passive
recoveries

B Maximal-Intensity (Sprint) Intervals: ‘All-out’ intensity intervals of short duration (5-
45 seconds) designed to provide an intense neuromuscular stimulus and provoke
high levels of lactate production. Inter-interval recoveries should provide sufficient
opportunity to replenish energy stores and readiness prior to the commencement of
subsequent efforts (2-4 minutes). Modality may be specific (ghosting or feeding) or
non-specific running, cycling, ergometer row or metabolic resistance training (MRT).

B High-Intensity Aerobic Intervals: ‘All-out’ intensity intervals of short to moderate
duration (10-60 seconds). Short, often negative (recovery duration is shorter than
exercises duration) recovery intervals facilitate only partial recovery. Effort level
should be ‘all-out’ but fatigue will limit actual exercise intensity. The degree of inter-
interval recovery is facilitated by an effective aerobic system. Modality may be
specific (ghosting or feeding) or non-specific running, cycling, ergometer row or MRT.

B Aerobic Intervals: moderately high to high-intensity sustained exercise intervals of
2-5 minutes duration. Exercise intensity may be monitored using HR with >90 per
cent HRmax being deemed to constitute high intensity. Inter-interval recoveries
should be negative and may either follow prescribed timings or be dictated by HR
recovery rate with the subsequent exercise interval commencing once HR has
moved towards homeostatic levels by a pre-determined value, such as 70 per cent
HRmax. Non-specific modalities such as running, cycling, rowing or circuit training
should be utilized.

B Game-Simulated Protocol: interval or fartlek style protocol utilizing match-play time-
motion data. Varied short to long exercise intervals (10-120 seconds) of moderate to
very high intensities. Exercise modality may be specific (ghosting or feeding) or non-
specific running, cycling, ergometer row or MRT.

STRENGTHENING WORK

Successful squash performance requires the skilful manipulation of momentum through



repeated application of impulse within the ground contact time available (Rodgers and
Cavanagh, 1984). Rapid force generation, application and manipulation characteristics
are therefore key qualities that squash players should aim to optimize (Naoki, Kazunori
and Newton, 2013). The development of strength qualities that are applicable to
squash performance should therefore be a significant element of the physical
preparation for squash. Rather than merely overloading squash-like movements with
additional loads, strength training should instead aim to provide the player with
increased potential to apply impulse within their movements on court to effectively
manipulate their momentum and direction. Due to the potential risks associated with
incorrect exercise execution, any strength training undertaken should be done so under
the supervision of a suitably accredited strength and conditioning coach.

Considerations in designing a strengthening programme

Maturation, movement competence, training age and phase of training should all be
considered when selecting strengthening exercises to support and develop an
individual’s squash performance. Strengthening work should prioritize functional
loading, to ensure that physiological capacity is developed in synergy with motor
competence, to support technical performance (Turner and Barker, 2014). This requires
strength training prescription comprising predominantly complex multi-joint exercises.

The forces involved in the frequent lunging and bounding movements that players
are required to perform during match play demand the ability to suppress impact
loading forces following coordination of high initial impact force (Cronin, McNair and
Marshall, 2003). Performance enhancement therefore necessitates coaching that
emphasizes motor control as the player learns to exert and absorb greater force.
Exercise progression must be underpinned by safe and effective movement
competence with the ability to perform controlled strengthening exercises with
excellent technique being a prerequisite prior to undertaking more specific higher
velocity exercises.

Junior players or those with a low training age must learn to perfect the coordination
of strength and movement to control the impact landings experienced during explosive
lunging movements. The programming of high-force or high-velocity exercises must
therefore be supported by a range of reduced force exercises that enable the
synchronized development of movement competence. Rather than having a strength
or power emphasis, these ‘assistance’ exercises provide the athlete with either a
stability or range of motion challenge to elicit a positive impact on the overall
performance of explosive squash movements (Turner and Barker, 2014).

As indicated by the examples in Table 3.5, the prescription of strengthening exercises
for squash players can be guided by the classification of exercises according to the
physical qualities they are able to develop.

Table 3.5 Classification of strength exercises.

Force Production Squash Specific Muscular Conditioning
Maximal Strength - Loaded Calf Raise (Extended
Knee)
- Back Squat Strength .
) - Loaded Calf Raise (Flexed
- Split Squat - Rear Foot Elevated Split Squat Knee)
- Dead Lift - Rear Foot Elevated Split Deadlift - Front Loaded Step Up
- Stiff-legged Deadlift - single Leg Stiff-legged Deadlift - Lateral Step Up
- Sumo Deadlift - Extended Forward Lunge - Lateral Plank Leg Raise
- Trap Bar Deadlift - Dynamic Lateral Lunge - Single Leg Hip Thrust
- Step Up - Lunge and Press - Lateral Sled Pull
- Reverse Lunge - Roll Out
Explosive Strength ) ) ) .
- Single Leg Pistol Squat - Hanging Leg Raise
- Snatch and
Derivatives - Dumbbell Sumo Squat off Blocks -V-Up

- Pull Up Variations



- Clean and Derivatives Speed - Strength ~ Dumbbell Single Arm Row

- Split or Push Jerk - Touchdown Explosive Hop ~ Swing Gym Row
- Med Ball Chimney - Bound to Rebound - Heavy Prowler Push
Thro
W - Med Ball Lateral / 45 degree Step and  _ Kettlebell Swing
- Overhead Med Ball Throw
Throw - Nordic Hamstring Lower

- Rear Foot Elevated Explosive Hop

- Box Jumps - Glute - Hamstring Raise

- Overhead Split Squat Changeover
- Drop Jumps

MAXIMAL STRENGTH EXERCISES

Multi-joint strength exercises that utilize a stable bilateral base allow the individual to
maximize the force that they can exert. To optimize adaptation these high-force-
lowvelocity movements should be performed with the intent to move explosively
against a relatively heavy external resistance. Improving the ability to express a high
level of force in squatting and lunging patterns relative to body mass should be one
priority of strength training for squash. A stable bilateral base facilitates high force
production capabilities requiring high nervous system (neural) drive (Aagaard, 2003
and Fimland et al., 2009). The prescription of strength training for squash players
should include a small number of these high-force exercises that the individual can
perform competently and progressively load.

EXPLOSIVE STRENGTH

Relatively high-velocity complex multi-joint exercises such as Olympic lifts (and their
derivatives), medicine ball throws and explosive jumping and bounding exercises
should be prescribed to enable the player to express force as rapidly as possible. Rate
of Force Development (RFD) and specifically the impulse produced during each ground
contact on court are integral to effective squash performance. High-velocity triple
flexion and extension (ankle, knee and hip joints) exercises can improve the
individual’s ability to effectively express impulse within the time frames available on
court. This RFD attribute cannot be optimized using purely maximal strength
movements (Tillin and Folland, 2014; Oliveira et al., 2013 and Stone, Plisk and Collins,
2007).

SQUASH-SPECIFIC STRENGTH

Resistance and explosive exercises that more closely correspond to the precise
kinematics of squash movements may be utilized within a strength programme in a
progressively loaded regime to develop the ability to perform critical squash
movements. The unilateral or split-stance nature of these exercises dictates that forces
are reduced when compared to maximal strength exercises. In addition to force
production, this classification of exercises may challenge hip and trunk flexion or range
of motion in extended split-stance and unilateral positions. Dynamic multi-planar
bounds or medicine ball throws and extended dynamic forward lunges (with extended
front knee and heel strike on contact) are examples of specific modifications to
traditional strength exercise techniques. These ‘specific’ exercises should constitute a
minor portion of the overall strengthening programme and should only be prescribed
following sustained maximal strength and explosive strength training.

MUSCULAR CONDITIONING (STRENGTH ENDURANCE)

Assistance exercises that target either muscle groups that are placed under high levels
of stress during squash match play or maintenance of postural integrity should
supplement the strength programme. Rather than increasing force production, these
exercises should be prescribed with the aim of developing qualities such as trunk
‘pillar’ force transmission or fatigue resistance, for example in the calf-achilles
complex. The desired outcome of this classification of exercises is that tissues become
better conditioned to cope with the prolonged repeated bouts of high-impact
movements required during training and match play.

Tables 3.6 and 3.7 provide sample strength training sessions that could be utilized



with junior squash players. The exercises, sets and reps are all merely indicative of
what could be prescribed. Needs-based prescription must be well matched to the
individual player’s current physical state.

Table 3.6 Example under 13s strength session; external resistance

such as barbell dumbbells or sand bag may be included and
progressed as competence allows.

Exercises Sets Reps
Hop and Hold (10/leg) 2 20
*Qverhead Squat 2 12
*Split Squat (10/leqg) 2 20
*Arabesque (10/leqg) 2 20
Horizontal Pull Up 2 8

Table 3.7 Example under 17s strength session.

Exercises Sets Reps
Hang Clean 3 5
Back Squat 3 8
Dynamic Forward Lunge (6/leg) 3 12
Stiff-Legged Deadlift 3 12
Lateral Step Up (5/leg) 3 10
Lateral Pull Down 3 10

SPEED AND AGILITY

Speed and agility are precious physical qualities on the squash court, with those
athletes able to display these traits at a high level in combination with strong technical
racquet skills having a decided advantage. Agility has been defined as a rapid whole-
body movement with change of velocity or direction in response to a stimulus
(Sheppard, J.M. and Young,W.B., 2006).

Wilkinson et al. (2012) found that high-intensity variable-direction exercise
capabilities are important for success in elite squash. In data collected over six years
through the English Institute of Sport on elite squash players ranging across junior,
development and elite squads, on-court change-of-direction speed was an
underpinning physical quality predicting squash match performance, rated through
international squash rankings or coaches’ subjective ratings. It is therefore important
to develop the strength, explosive muscular qualities and technical movement
proficiency required to perform these movement-specific skills with high levels of
speed. It must also be remembered that the development of strength through both full
and extreme ranges of motion in squash-specific movement patterns (lunge, split
squat, side lunge) is vitally important in the development of squash-specific speed and
agility as it is fundamental force production that allows the expression of muscular
impulse (impulse being the amount of force that can be delivered in a set time and
impacts on changing momentum of the body).

Agility performance in squash involves both short and long stretch shortening cycle
(SSSC and LSSC respectively) muscular actions. These are predominantly displayed
when moving off the T with a split step (SSSC) or moving into and out of the lunge
(LSSC) while striking the ball. There are also various accessory movements that are
utilized in transitions between shots back to the T and then moving in response to the
opponent on the court and the shot played that also require speed of movement.

Both SSSC and LSSC movements are underpinned heavily by strength characteristics
and the development of high levels of strength in relation to the athlete’s bodyweight



needs to be a focus to help in the achievement of high levels of speed and agility in
both SSSC and LSSC. Also important to consider in relation to speed and agility is the
need for the athlete to be able to deliver high levels of rate of force development
(impulse) to move out of lunge-type movements quickly and efficiently.

In order to change direction fast the ability to rapidly absorb large forces through
eccentric muscular actions in order to decelerate into movements during the process of
reaching and striking the ball is paramount.Without requisite strength levels this ability
to decelerate fast and with control will severely limit a squash player's movement
speed on court.

A review of the research literature (Brughelli, M. et al., 2008) investigating the
methods of training that were most effective for producing improvements in change-of-
direction (COD) ability showed a number of training modalities were effective in
improving COD ability. Training methods that improved specific COD ability included
sport-specific COD training, jump squat training, unilateral and bilateral horizontal jump
training. Sport-specific speed and agility training has its effectiveness based in
movement familiarity; squash players are likely to display high levels of speed and
muscular force moving in a way they are most accustomed, hence this type of training
offers a potent stimulus for improving these qualities. Bilateral and unilateral vertical
and horizontal jump training deliver non-specific technically simple movement task(s)
that squash players can deliver maximum intent to in the development of
intramuscular rate of force production capabilities. These non-specific movements can
be performed in a relatively high volume to elicit positive training adaptations.

Both testing and training speed and agility in squash is best performed in a specific
manner due to the very unique movement patterns of the sport. It is important that
general strength and rate of force development qualities are improved but that work is
also done utilizing these qualities during specific movement patterns that will transfer
well to the court. The ability to produce and apply impulse to improve agility is best
developed in specific movement patterns mimicking the sport to allow improvements
in these qualities and to allow optimal transfer onto the squash court. Drills, exercises
and training should be structured in particular to target the variation in lunge patterns
that a squash athlete can face a multitude of times during a match.

In order for the body to adapt in a positive way (become faster) to improve speed
and agility the training stimulus must be applied to target this adaptation. The
movement must therefore be of a high enough speed for the body to adapt positively
(get faster). This adaptive stimulus for improving speed and agility is by definition an
excitatory one in which any level of significant fatigue will lessen the effectiveness of
the response and adaptation as this will slow down the movements being performed
and therefore they will not be of a high enough stimulus to elicit a positive response
(why would the body need to get faster if it is moving slower in training). Therefore
correct prescription of speed and agility training involves the optimal number of
maximal explosive, fast repetitions performed with maximal intent and complete rest
to help target the development of the specific physical and movement qualities
required done as fast as possible. Tables 3.8, 3.9 and 3.10 provide examples of
workouts (specific and general movement patterns) with appropriate work rest
guidelines that would target the development of speed and agility qualities.

Table 3.8 Squash-specific movement pattern speed and agility workout.

Exercise Sets Reps Rest Period Intensity
Lunge changeovers 24 5 el + | shuttle 60-90sec

+ court shuttle

One turn court shuttles 24 | 60-90sec

Three turn court shuttle 24 | 60—90sec MfedihaL
Side to side ghosting 24 4-6 shots 60—90sec

Four corner ghosting 24 | 60-90sec




Table 3.9. Explosive jump example for improving explosive force

production characteristics.

Exercise Sets Reps Rest between Rest between Intensity
reps sets

Split Squat Jumps 2 3-8el Imin 2min

Standing Long Jump 2 3

Tuck Jumps/Hurdle Jumps 2 8-12 MAXIMAL

Hopping for distance 2 3-5el

Jump Squats 2 3-6

Table 3.10 Example of a speed and agility workout utilizing non-squash-

specific movement patterns.

Exercise Sets Reps Rest between Rest between Intensity
reps sets
T agility test 2 2-3 Imin 2min
505 Agility 2 2-3
10-30m Sprints 2 3—4
M
Side to Side shuffles 2 34 NIMRITINL
(varied short distances)
Back Pedal 2 3-4
(varied short distances)

The movement patterns utilized in developing speed and agility capabilities for
squash can and should have a high level of variation from a movement, neuromuscular
and sensory input as this will lead to positive adaptations that transfer to the multitude
of situations that a squash player will face in a match. It is important that the
application of fundamental movement mechanics is delivered in collaboration with
squash coaches and ideally it is the squash coach that should be leading and defining
the movement focus for the individual athlete in any squash-specific speed and agility
session.

SUMMARY
Key messages

Training activities for the physical development of squash players should be prescribed
using an objective needs-based approach rather than following traditional accepted
practice. Prescription should be guided by fundamental principles and the programme
should be monitored and modified according to the individual’'s response to the training
stimulus imposed.

A long-term developmental view should be taken with the progression of loading and
intensity built upon a foundation of movement competence. Developing all-round
athletic potential rather than just adopting a narrow sport-specific focus best supports
sustainable improvements in squash performance. There are many essential physical
qualities that affect squash performance and any significant deficiencies will limit the
player’s potential.



Future directions

The evolution of strength and conditioning support for squash continues. Potential
areas for further development of practice entail:

B A range of interventions targeting the progressive development of movement
competence, strength and mobility of junior players should be applied broadly across
the junior squash population.

B Improvement in time-motion, metabolic and kinematic competition data should be
used to further inform more individualized prescription of training activities.

B Bespoke individualized recovery protocols have previously been implemented by
several players at major events, but the application of optimal recovery activities
during tournament competition is currently underdeveloped for many players.

Fig. 3.13 Nick Matthew demonstrates great physical tenacity to get back what appears
to be a winning drop shot from his opponent.

PLAYER TESTIMONIALS

Nick Matthew OBE

The modern game of squash is incredibly dynamic and challenges the body in an
all-round way, unlike many other sports. You need to train to become powerful yet
nimble, quick but with great stamina, and strong yet incredibly flexible. Strength
and conditioning training helps you to become robust enough to perform day-in
day-out at a high level whilst helping to avoid injury. | view my physical training as
the key that unlocks the door to improvements in the tactical, technical and mental
areas of the game. Training should be smart, not just hard, and tailored to the
specific needs of the athlete and the sport.

James Willstrop
At the time of writing, at thirty-one years old, | have just had fairly significant hip
surgery, which | hope might give me a few more years playing a sport somewhat
unkind for joints. | have played International squash for fifteen years and it has
taken a considerable toll on my body. | know | would not have lasted as long as |
have without following a committed strength and conditioning programme
throughout my career.

As a sixteen-year-old | was lucky enough to fall into the age of Lottery Funding



and so | benefitted from the work of Damon Leedale Brown, who was squash'’s first
strength and conditioning coach. | then worked solidly with Mark Campbell, who
has run my programme in Sheffield for the last seven years, and with Keith Barker,
the current lead for squash. Every session has been designed to strengthen the
body and equip it to make the continuous jarring, multidirectional movements
required of squash. The sessions | do in the gym, together with the work | do with
my physio, give me mobility and strength, which not only aid my performance but
keep the body injury-free.

While I know I'm not young to be having hip surgery, I'm convinced the help |
have received over the years and the correct training | have done gives me a
chance to have another go at reaching the top levels once more. | would guess that
without this sound training, my body simply wouldn’t have the wherewithal to go
again. If | do ever manage to play at the highest level again then all that work will
have made a huge difference. In the past squash careers have been cut short
much earlier by such injuries and I'm thankful | had the input that made me realize
| needed to train correctly, at the right time. Strength and conditioning has been an
absolutely vital part of my squash career.
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APPENDIX

Physical Assessment Tests

Test 1 in this appendix refers to those used regularly by Strength and Conditioning
coaches; some require specialist equipment and some require specialist understanding
and training to reliably assess and implement.

Test 2 are assessments of the equivalent physical qualities as Test 1 but without the
requirement of specialist equipment (may also be used by Strength and Conditioning
coaches).



These can be used to help monitor and guide coaches and athletes in understanding
what physical qualities need to be developed to ensure all-round physical preparedness

for squash play.

Table 3.Al Squash-specific multiple sprint ability

Name of Test Description Frequency
TEST | | Squash-Specific Multiple Requires electronic 3—4 times per year
Sprint Test (SSMST) timing gates. 10 x 2 laps
(Wilkinson. M., McCord,A. of squash-specific circuit
and Winter E., 2010) with 20 seconds rest
between repetitions giving
fatigue index and total time
measure
TEST 2 | Squash Court Multiple Multiple repetition timed 3—4 times per year
Sprint test (SCMST) movement sequences that
(movement design can be can be timed using a stop
individualized as long as watch giving a fatigue index
consistent) and total time measure
SQUASH-SPECIFIC SPRINT ABILITY
Name of Test Description Frequency
TEST | | Squash-Specific Sprint Test Requires electronic timing 3—4 times per year before
(Wilkinson, M., McCord,A. gates. | lap of squash- performance of SSMST
and Winter, E., 2010) specific circuit giving time
measure
TEST 2 | Squash Court Sprint test Single repetition timed 3—4 times per year before
(movement design can be movement sequence performance of SCMST
individualized as long as that can be timed using a
consistent and should form | stop watch giving a time
a part of SCMST) measure
MOBILITY/FLEXIBILITY
Name of Test Description Frequency

TEST 1 | Functional Movement Movement screening that | 3—4 times per year
Screen (FMS%) assesses basic movement | until symmetrical and
qualities to clear for appropriate score is
exercise achieved consistently
TEST 2 | Sport-specific movement | Regular recorded 4-6 times per year until

observation

observation of: Overhead

high-level position is

Squat achieved consistently
Split squat
Lateral Squat/Lunge
movements
SPEED AND AGILITY
Name of Test Description Frequency
TEST I | Sprint test Straight line sprinting speed | 2-3 times per year
(10-30min)(Straight line) | giving a time measure
(Gives an indication of (NB:full recovery needed
physical ability to apply for maximal performance
force rapidly indicator of | and valid measure of
basic physical trait) targeted physical quality)
TEST2 | 505 Agility Numerous short change- | 2-3 times per year
llinois Agility test of-direction tasks that
Shuttle test (various give a time measure and
distances) assess ability to decelerate
Court shuttle tests (various | and accelerate body in set
distances) patterns
(NB:full recovery needed
for maximal performance
and valid measure of
targeted physical quality)
STRENGTH
Name of Test Description Frequency
TEST 1 | Isometric Pull Static full body strength 4-6 times per year
measure using force plate
and giving force in Newtons.
TEST 2 | Exercise based strength Weight lifted in chosen 4-6 times per year or

testing for eg:
Squats
Deadiifts
Bench Press
Chinups

strength exercises measure
is load lifted and can give
acwal or predicted [RM

regularly as part of normal
strength training




IMPULSE/EXPLOSIVE STRENGTH

Name of Test

Description

Frequency

TEST |

Countermovement Jump
M)
Drop Jump (DJ)

Both long and short SSC
impulse tests measuring
ability to generate force
rapidly. Measures are

height (CM) and DJ) and

reactive strength index (D).

Measured using electronic
jump mats with timing
switches

4-6 times per year

TEST 2

Jump and Reach
Standing Long Jump

Both long SSC impulse
tests. Measures are height
(Jump and reach, cm) and
distance achieved (Standing
long jump, cm). Measured
using tape measure

Up to 2-3 times weekly
if appropriate for training
phase

AEROBIC CAPACITY

Name of Test

Description

Frequency

TEST | | BeepTest Both progressive runs to 4-6 times per year or until
Yo-Yo Test fatigue involving changes of | acceptable level is achieved

direction
TEST 2 12 minute Cooper run test | Distance attained and time 3-4 times per year or until

3km run test
12 minute bike test

attained tests

acceptable level is achieved

MUSCULAR CONDITIONING TESTS

Name of Test

Description

Frequency

TEST

Press Ups
Inverted Row
Single Leg Hip Lifts
Prone Hold
Supine Hold

Side Plank

Max Calf Raise

Repetitions to failure or
time to failure of muscular
endurance tasks. Physical
quality underpins basic
strength, metabolic and
speed tasks

3—4 times per year




CHAPTER 4

PHYSIOTHERAPY IN SQUASH

Jade Leeder, lan Horsley and Jonathan Leeder, English Institute of Sport

WHAT THE PLAYERS THINK

Nick Matthew OBE
Prehab is absolutely vital and every player has a different routine or preference -
the key is to find your preference and keeping that pattern or habit going.

When you are injured if you only focus on the long-term goal it can feel so distant
that it can turn into a negative.You need to set daily goals to keep the momentum
of your motivation. Sometimes you have to make big sacrifices, and it doesn’t
matter how long the rehab takes - you have to complete your rehab and be certain
to get it right and make sure it never happens again in your career.

Having tournament support is vital, especially if the physio knows you and your
little pre-match routines. During tournament | like to see Jade (England Squash
Team Physio) after the morning practice and get a stretch so my hips are flexible
but not too loose - Jade helps me get the perfect balance between the two. A good
physio is someone that knows your routine and knows what you need to play your
best. During competition it’s all about performance.

James Willstrop

Prehab is very important to me, it helps me avoid injuries and helps fire and
strengthen the key muscles | use during the match. Prehab never stops, | use it
every day of the year. That body maintenance is absolutely vital; prehab has saved
me from countless injuries and pulled muscles that would have stopped me
training and playing. | probably average 40-60 minutes of prehab a day. But if you
do 15 minutes every day, that soon adds up over the year (over 100 hours).

Rehab can be frustrating and at times boring but | am very confident of what it
does and the benefit so | make sure | am very thorough when doing this - | know
this is going to help me.

Where possible | would always have a physio travelling with me - it's huge to us
as players. Depending on my physical state at times it could be more important
taking a physio than a coach.

Laura Massaro
No one can guarantee being injury-free in squash, but good prehab is essential
because it gives you confidence that you are doing everything you can to stay
away from injuries.

No one can deny rehab is boring, but you need to keep focused on the goal of
getting back to playing the sport you love.

Physio cover at every tournament would be ideal for me. But there is also a
danger that you can rely on the physio too much - you always have bizarre niggles
and that’s life - sometimes you have to just man-up and get on with it!

Jenny Duncalf

If I've done a good period of prehab | feel more secure with my body when going
on court and it takes the worry of getting injured away. The benefits of prehab are
massive, but it can be tedious. You have to remember boredom is only short-term
and the benefits from doing rehab properly are very much long-term.

If you don’t commit fully to the rehab programme it may take twice as long and
you could be susceptible to the injury recurring and affecting your career. Being an
athlete is a job, and nobody loves every aspect of their job!

In tournament physio is great for aligning and getting the most out of your body
between matches.



Fig. 4.1 The extreme demands on the body and the physical nature of squash make
injuries almost inevitable in all players’ careers.

WHAT THE COACHES THINK

Dave Pearson
It's absolutely essential all players do prehab - it reduces injuries and prevents
recurring problems enabling players to train properly. All top players take their
prehab extremely seriously and do it all the time. Nick could not have won the
CWG 2014 gold without the expertise Jade gave him. As with all sports scientists
the player needs to implicitly trust the physio. First and foremost the physio needs
to be a good practitioner, but just as important is to gain the trust of the player. A
good physio does not get jealous when others treat their players - it’s about the
player not the practitioner.

When long-term injury takes place the athlete must listen to the physio and be
prepared to do exactly what it takes day after day - regardless of how boring it is!

This is one of, if not the most valuable science support for the players; time after
time this has enabled players to win tournaments that would normally not have
been possible. Top players need this support at tournaments - and whether it is
placebo or not it doesn’t really matter - it works 100 per cent!

Paul Carter
There are no dangers with prehab: you can’t do enough of this stuff! Prehab should
be an everyday activity for players that want to be successful.

The key to getting through long periods of rehab is to have short-term goals and
keep your mindset in the moment.

Having a physio travelling with you to an event is probably more important than
having your coach there. Even if the effect that tournament physio treatment has
on the players is placebo that doesn’t matter - it is still extremely positive.
Obviously apart from the players, for me physio would be first on the travelling
team sheet.

Malcolm Willstrop
Boredom depends on the mentality of the player. Some will find plenty to do
besides the required rehabilitation work: others may struggle. Certainly it is not a



problem for James (Willstrop - Malcolm’s son) and he has been productively
employed in lots of worthwhile areas during his injury.

Physio support at events and at all times is another crucial requirement. Players
need pre- and post-match assistance as well as when problems occur during
matches. A squash player has to play five or six matches in as many days to win an
event, and there is no way, bearing in mind the intensity of the sport, that they can
survive without physio support.

David Campion

A comprehensive combined S and C and prehab programme undoubtedly prolongs
a player’s career. During tournaments prehab is the best way to fire up the muscle
groups you need and create strength maintenance without causing fatigue.

Any top athlete has an all-consuming desire to play the sport they love; they will
treat rehab with the respect it deserves, as without doing it properly recovery will
not be possible. A long period of rehab can be a very positive thing; it gives the
player time to reflect on what they need to do next and how they can change the
way they work to do it better.

You could argue that for the elder mature players tournament support from a
physio is probably more important than having a coach there.

Fig. 4.2 Early in his career Nick Matthew used intensive physiotherapy interventions
(prehab and rehab) to successfully overcome lower back issues.
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Fig. 4.3 Nick Matthew has had to overcome many injuries - more so than many of his
adversaries - to become one of the most successful squash players in the history of the
game.

INTRODUCTION

Physiotherapists are an integral component of the multi-disciplinary team providing
support to squash players. This chapter will discuss the main roles of the
physiotherapist working with elite squash players: epidemiology of injury; screening
and prehabilitation; competition support; and rehabilitation of common injuries. This
chapter will discuss the science behind these four areas, as well as use casestudy
examples.

EPIDEMIOLOGY OF INJURIES

Squash is a high-intensity, intermittent sport, causing players to make rapid
movements around the court (which has an area of 62.5m?) to play a ball that can
travel up to 230km/h (Montpetit, 1990). To enable the players to engage in a rally,
participants require a large range of joint motion and velocity of limb action (Finch and
Eime, 2001).

Despite the growing popularity of squash internationally, there has only been a
limited amount of musculoskeletal injury-related research (Macfarlane and Shanks,
1998). The general incidence of squash injuries has been reported as being
approximately 45 per cent (Berson et al., 1981), with most injuries being of a
musculoskeletal nature, the majority occurring to the lower limb (ankle and knee)
(Finch and Eime, 2001), and upper limb injuries occurring to the shoulder (Benson et
al., 1981; Cullen and Silko, 1994) and elbow (Chard and Lachmann, 1987), as well as
lumbar spine (Macfarlane and Shanks, 1998). Contributing factors to squash injury
have been reported as: the physical demands of the sport; the speed, size and physical
characteristics of the ball; the confined area of the court and the close proximity of
players to one another when making a shot; the court surfaces; lack of sufficient warm-
up and the level of competitive play (Montpetit, 1990; van Dijk, 1994; Locke et al.,
1997; Clavisi and Finch, 1999; Myer et al., 2007; Pforringer, 1980).

Other reported injuries within squash are head, face and eye injuries, where one
study reported an incidence for eye injuries of 64/100,000 participants, compared with
28 eye injuries/100,000 in participants of badminton and tennis (Fong, 1994).These
injuries were the result of impacts to the eye, from either the racket or the ball.

Five years of anecdotal evidence from injury surveillance at England Squash suggests



the predominant lower limb injury is hip joint pathology, predominantly damage to the
articular cartilage and labrum - a ring of fibrocartilage that deepens the hip socket. The
labrum has a vital role within the hip joint by providing stability 21 per cent (Tan et al.,
2001), dispersing force across joint by increasing the surface area by 28 per cent,
maintaining the intra-capsular pressure by creating a seal that helps to keep the
synovial fluid within joint, decreasing joint surface loading. The labrum is highly
susceptible to high direct loads and therefore at high risk of injury. The common causes
of labrum pathology are either from direct trauma or repetitive micro trauma. The
recurrent twisting and turning within squash coupled with the extremes of range of
motion place the labrum under extreme forces and therefore it commonly becomes
damaged.

SCREENING AND PREHABILITATION

In recent years, elite sports participation has seen a huge increase in training and
competition demands corresponding with a large increase in injury rates (Hawkins and
Fuller, 1999). The economic costs of injury have prompted research to begin to identify
mechanisms and risk factors within athletic populations (Minick et al., 2010). The
interest in this area has also led to an increase in the implementation of screening tools
to attempt to identify those athletes at greater risk of injury.

CASE STUDY 1: LUMBAR SPINE STRESS FRACTURE

Lumbar spine (LSP) stress fractures are not uncommon in female athletes (Micheli and Curtis,
2006), although they have not previously been reported in the squash population. The
repetitive nature of the sport places excess stress through the lumbar spine due to repeated
flexion and rotation under high loads and forces. Athletes can be subjected to forces up to
eight times their body weight.

The Player

This case study concerns a female, professional squash athlete (age twentythree years, mass
80.1kg, ht 1.83m, world rank 17) diagnosed by CT scan with bilateral lamina stress fractures of
the L5.

Presenting Features

Due to the increased playing schedule and higher training loads the athlete’s total court time
had significantly increased over a six-month period of time as she transitioned onto the
Women'’s World Tour. Her rising ranking led to more time on court in competition as she
progressed further into events.

The level of intensity and the quality of play will also have altered in conjunction with the
added match play. However monitoring training load within squash remains poorly researched
and understood. Gross training load may be estimated using training diaries and total court
time but little is understood as to directly monitoring the load the body is subjected to during
various training sessions.

Over a period of two weeks, the athlete began to complain of some LSP stiffness, which was
generalized to the lower area of her back. Initially, it was aggravated by prolonged periods of
sitting and felt tight after match play. There were no neurological symptoms reported. Her
initial examination showed some muscle restrictions and tightness as well as some muscular
recruitment problems within her gluteal. She had no focal joint tenderness and her range of
motion was within her normal limits. She was still able to train and play with no discomfort on
court and was due to play two world tour events in America over a period of two weeks.

Diagnosis

On her return, following a long flight, her symptoms worsened and she began to complain of
pain when sleeping and generalized discomfort throughout the day. Her examination had
altered significantly. Her range of motion was significantly reduced and produced pain
particularly when extending backwards. Due to the changes in both symptoms and physical
findings, she was sent for an MRI scan of her spine. The results showed that she had a bilateral
stress fracture to her L5 lamina, the arms of the vertebrae.

Rehabilitation
Following diagnosis of this injury, the athlete was unable to tolerate axial loading for a




prolonged period of time (approximately twelve weeks). The aim of the rehabilitation and
reconditioning programme was to return the athlete quickly and safely to readiness for the
specific high-force loading required by the training and competition involved in elite level
squash. This specific type of injury is a risk within a squash population due to the nature of the
sport and therefore careful monitoring of LSP movements is essential to detect problems
before they occur (see screening section).

During the rehabilitation phase, it is common for athlete’s muscles to atrophy because of the
reduced high-force stimuli. A novel form of training was implemented to alleviate muscle
atrophy and avoid further delay to her return to play.

It is imperative to maintain lower limb strength within a squash player to help dissipate the
forces throughout the whole body.To achieve this, a blood flow restriction resistance exercise
programme was implemented. Recent evidence has shown low load resistance exercise with
blood flow occlusion can induce the same magnitude of strength gain compared to traditional
higher load training (Takarada et al., 2002).This involves using strength training exercises such
as leg extensions whilst occluding blood flow to the target muscles using a cuff, in this case
the quadriceps.

Institutional risk assessment was conducted and informed consent gained prior to the
intervention. Pre- and postintervention gluteal, mid-thigh and calf girth measurements along
with sum of eight skinfolds were taken by a certified anthropometrist, adhering to International
Society for the Advancement of Kinanthropometry guidelines.

The blood flow restriction intervention involved the athlete completing ten sessions over a
period of twelve days (2 X 5 successive days separated by two rest days). Each session
contained four sets of seated bilateral knee extension to failure with the athlete completing
20-25 repetitions per set. Inter-set passive recovery duration was forty-five seconds. The
athlete wore occlusion cuffs at the proximal thigh on each leg. Meaningful increases in girth
measurements were evident post-training, whilst the sum of eight skinfolds remained constant
(=1mm).

The results of this training showed significant improvement in leg girth whilst the athlete was
unable to complete traditional high-load resistance training and therefore could be considered
as part of future rehabilitation interventions within squash.

The aetiology of injury is thought to be due to an interaction of both intrinsic, that is,
age and previous injury, and extrinsic factors such as biomechanics, flexibility and
strength (Plisky et al., 2006). Within these, neuromuscular control has been identified
as a vital area often overlooked by common screening methods (Hewett et al., 2005).
Normal movement requires the interaction of both muscle contractility and
neuromuscular information to allow joint mobility, strength and stability of actions
throughout the kinetic chain. Neuromuscular control may be affected by previous injury
throughout the whole body as restrictions to range of movement or alterations to
proprioceptive input may result in developed compensation strategies or altered
mechanics (Minick et al., 2010; Nadler et al., 2002). It has been suggested that this is a
major risk factor for injury (Hewett et al., 2010).

Early identification

Early identification and prevention of injury is becoming common practice within sports
and teams. Previously, screening has focused on isolated assessment methods such as
flexibility, strength, joint range of movement (Butler et al., 2010). However, this
isolated approach fails to encompass the entire kinetic chain. More recently tests
encompassing a more global approach to screening have been introduced; one such
test is the Star Excursion Balance Test (SEBT), which has been shown to be a reliable
tool at predicting increased lower limb injury risk (Herrington et al., 2009). However,
much of the research uses athletes with pre-existing pathology leaving the sensitivity
of the tests questionable. More complex assessment methods have used a 3D
kinematic assessment to analyse movement patterns, specifically joint angles related
to increased injury threat. Plisky et al. (2006) proposed that a more global approach
may improve the efficacy in identifying those at risk of injury, as focusing on isolated
areas may overlook problems that have arisen elsewhere in the chain either due to
injury or compensation strategies.

Prehabilitation is now a commonly accepted part of elite sports training. It involves
sports-specific exercises encompassing both strength and endurance to target the
specific muscles, joints and systems that are predisposed to higher risk of injury due to
the nature of both the individual and sports. The aim is to identify areas that may be at
risk and prevent an injury from occurring. It is a more proactive approach to injury
prevention.



Within squash, this requires an in-depth knowledge of the sport and its physical
demands coupled with the common sites for injury. By using screening tools, each
individual’s areas of weakness can be identified and then both generic and individual
prehabilitation programmes can be implemented.

Analysis

The first stage is to understand the sport’s demands. It is imperative to look at the
range of motion that each joint is required to move through and common movement
patterns.

Within squash, the lunge is the principal movement; therefore the screening tests must
incorporate this for analysis. By understanding the requirements of this fundamental
movement, exercises can be specifically directed to reflect this and be integrated into
any return-to-play programme, ensuring the body can tolerate the physical demands
safely and efficiently.

Currently, when analysing athletes it is thought that using functional, whole body
movement patterns are preferable. By using whole body patterns, it allows the whole
kinetic chain system to be assessed and is more reflective of the movements used
within sport, as rarely is a muscle used in isolation. In addition, they should also mimic
the movement patterns used frequently in the sport. Specifically within squash, the
lunge is both multi-directional and under a varying range of movements and speeds.
This must also be accounted for in any screening programme. By analysing a
fundamental movement pattern, it will then be possible to use more specific tests to
highlight any potentially problematic areas. For example: analysis of a straight line
lunge may show a difference between the right and left leg in how far the knee travels
forward. Further tests such as a range of motion test may then be used to analyse the
hip, knee and ankle joints, which will help to identify where the restriction may occur.
For example, a modified Thomas test will be used to assess hip and knee mobility and
range of movement, a knee-to-wall test may assess ankle and calf range and length.

Specific movement tests may also be implemented such as a single leg squat. These
tests can be videoed and scored and therefore used for comparative purposes either
after injury or after interventions are put in place. The single leg squat is an excellent
test as it challenges the multiple systems such as mobility, proprioception and
strength. It allows assessment of pelvic alignment, hip, knee and ankles, all of which
may commonly be affected within squash. Another useful test within squash-specific
screening may be a single leg bridge, which analyses pelvic stability, glute activation
and hamstring strength. These tests can also be incorporated into rehab programmes if
required as they are core movement patterns.

Common injuries can be identified formally by using injury audits, but within squash
there is little supporting evidence for prevalent injury patterns. It seems that injuries
are predominantly occurring in the lower limb and spine, particularly relating to pelvic
alignment, lumbar spine issues, ankle instability/sprains and hip impingement.

The individual screening of an athlete is vital to gain an understanding of any
restrictions, imbalances or weakness that then may predispose that athlete to injury.
The exercises can be strength, endurance, proprioceptive or flexibility. Analysis of all
the information can then lead to the formation of prehab exercises. Within squash
there may be some generic based exercises to target common problems such as ankle
stability exercise/ balances, glut activation and lumbar spine/hip dissociation.

Education plays a pivotal role in prehab, particularly with younger athletes. It is
important to help athletes recognize the difference between soreness induced from
training and more serious pain that may lead to injury if not addressed. An awareness
of biomechanics and exercise technique helps to ensure excellent form and maximal
effectiveness of exercises. Teaching athletes a battery of common exercises to use in
training enables them to use these exercises in competition scenarios where they are
responsible for their own maintenance and preparatory work. This is common when
travelling and playing overseas where physiotherapy intervention may not be
available. To retain good technique in these exercises over a season, physiotherapists
commonly add these exercises into warm-ups and cool-downs.

Nick Matthew OBE



You shouldn’t just go to the physio when you are injured - it is just as important to
work with your physio to improve things, not just putting out fires on a purely
reactive level.

COMPETITION SUPPORT

There are a number of elements that a physiotherapist is required to address during a
competition period: the treatment of acute injuries, general physical maintenance and
recovery assistance. The main aim at a tournament is to maintain the players in
optimal physical condition to limit any possible injuries.The rigours of the game can
mean players are subjected to five or six continuous days of match play with matches
lasting anything from thirty minutes to over two hours.

The focus is predominantly on maintaining flexibility in the major joints such as hips,
lumbar spine and ankles. This may involve mobilizing the joints themselves or using
soft tissue techniques to release any tight areas. Both active and passive stretching are
included in a player’s routine, either pre-match warm-up where more active techniques
are used to lengthen the muscles or post-match involving more static stretching. This
is normally specific to the needs of each individual player. It is not uncommon for
players to have periods of anxiety or stress during competitions, and a physio must
therefore be prepared to have an understanding of the individual’s psychology and
have a certain degree of emotional intelligence to respond appropriately to each
athlete.

Nick Matthew OBE
A good physio is someone that knows your routine and knows what you need to
play your best. During competition it's all about performance.

General maintenance is another key element of tournament support. Athletes may well
be returning from injuries or working on current physical aspects that are still requiring
manual treatment. It is usual that any common areas are assessed to detect any small
alteration that could lead to injuries. Ordinarily this includes lumbar spine mobility, hip
range of movement, pelvic alignment, ankle mobility and lower limb muscle length.
Most physiotherapists work with the players routinely on a day-to-day basis and so
have an excellent understanding of the individual’'s ‘norms’. By using repeatable tests
such as Thomas test for hip flexor length it is easy to identify any abnormal
restrictions.

Nick Matthew OBE

During tournament | like to see Jade after the morning practice and get a stretch so
my hips are flexible but not too loose. Jade helps me get the perfect balance
between the two.

As with any sporting event or competition, injuries do occur. Within squash the
common on-court injuries are ankle sprains, muscle tears and blood injuries. During
competition, physiotherapists are present courtside during match play in case such
incidents do occur. Predominantly there is a primary assessment of the injury to decide
if it requires immediate withdrawal from the competition. All non-serious injuries will be
treated courtside as appropriate. The most common is blood injuries due to contact
with the floor. These can be dressed and covered before returning to the field of play.
More serious injuries that require further assessment or treatment will be done back in
the medical area.

Recovery is an important facet of tournament support as there are only twenty-four
hours or less in which to return a player to optimal physical condition. The main
physiological factors contributing to reduced performance levels in the hours and days



after a squash match are twofold: extreme repeated eccentric loading, and metabolic
stress of high-intensity repeated sprinting. These two factors together contribute to
exercise-induced muscle damage and muscle soreness, which can limit performance
for several days. A growing body of evidence suggests that the magnitude of muscle
damage and muscle soreness can be alleviated with targeted recovery strategies such
as ice baths and compression garments (Leeder et al.,, 2012; Hill et al., 2014). Soft
tissue massage is frequently used to reduce muscle soreness too, with the lower limbs
and lumbar spine being targeted specifically. Every squash player should have a tried
and tested recovery schedule to aid their recovery, which in squash commonly
incorporates an active warm-down, nutritional supplementation, cold water immersion
and compression garments.

REHABILITATION

Rehabilitation can be an arduous process for any athlete. It is a very time-consuming
process if done properly. The majority of athletes normally find this period of return
from injury stressful and worrying and the rehabilitation specialist should take this into
consideration when planning a rehabilitation programme.

CASE STUDY 2: IN-EVENT CALF INJURY

The Player

A senior player, ranked within the world top 10.

Presenting Features

He was playing in the first round of the world championships. There was an incident as he
pushed off to move forward for a ball retrieval and he immediately pulled up grabbing his calf.
It was evident that he was unable to continue as he was finding it very difficult to weight-bear.
He was assisted from the court and an immediate assessment was completed with some
muscle strength tests, palpation and range of movement. It was decided that he would have to
concede the match as the injury was too serious to continue.

He was immediately moved to the medical area and a full assessment was carried out in
conjunction with the sports medicine physician. In this situation we were able to access an
ultrasound machine to have a closer look at the muscle integrity. Initial findings indicated that
there was significant damage to the gastrocnemius muscle.

Treatment

The primary treatment was to manage any swelling and to prevent further damage by limiting
his weight-bearing. He was placed on a very strict icing schedule using a game ready machine
that provides ice and compression simultaneously. Although he was no longer participating in
the tournament, he was treated three to four times a day. He was also placed on crutches and
immobilized in a walking boot to limit his movement and weight-bearing allowing the injury’s
site to be offloaded. He was also sent for an MRI scan within twenty-four hours to fully assess
the damage.

The goal of any rehabilitation programme is always to try and return the player to
their previous level of performance. In order for this to happen, you must have an
excellent understanding of the sports-specific movements and demands the game
places on various systems. Rehabilitation tends to be most successful when a multi-
disciplinary approach is taken to ensure that all aspects and areas of the athlete’s
needs are addressed, particularly during long-term rehabilitation where you may need
to maintain strength, body composition or CV fitness whilst addressing another area.

For rehabilitation to be successful, you must firstly diagnose the injury using a
subjective overview of the incident (if one occurred) and then a physical examination.
Within elite sport, more often than not this will be done in conjunction with sports
medicine physicians who also have access to further investigative testing such as
ultrasound scans and MRIs. The history and presentation of injuries can provide vital
information to help develop an accurate picture of the nature of the injury. Once a
diagnosis is established then rehabilitation can commence.

Initial input may be therapeutic and manual techniques, in conjunction with the goals



and aims of treatment that have been set out using a detailed problem list. For
example, if an athlete is diagnosed with a lateral ankle sprain the initial treatment will
focus around managing pain, swelling and restoring range of motion using modalities
such as cold therapy, soft tissue massage and joint mobilization.

Exercise prescription and selection is a very important element in rehabilitation.
Although each injury may be different, ranging from muscle damage or ligament
sprains to joint problems, the basic principles remain the same. Again, a thorough
understanding of the demands of the sport is required to help progress in an
appropriate fashion throughout the process.

Due to the high forces and loads that the body is subjected to in squash, strength is a
highly important factor when undertaking a rehabilitation programme. While local
strength may be targeted around the injured structures, a programme of general
strength should be implemented; this is normally in conjunction with a strength and
conditioning coach. Within rehabilitation for the lower limb, it has been established that
an individual’'s lower limb strength should be the equivalent to 1.5 x body weight in
order to reduce injury risk when higher loads are placed through the system. General
weighted strength exercises such as squats, lunges and leg press are normally
incorporated into any rehabilitation programme where possible. By ensuring the
athlete has a good strength foundation, the risk of further injury is then reduced and
more squash-specific movements can be introduced when this target has been met.
This also serves as a guide for a return to court activities.

Low-load, squash-specific exercises can be introduced alongside a strength block to
target the injured areas and to begin to mimic a sports-based motor pattern.
Integration of any exercises into common movement patterns will enable the body’s
proprioceptive system to be challenged in familiar manner. For example: the athlete
with a lateral ankle sprain may be able to strength train from an early stage of
rehabilitation. Whole kinetic chain movements such as a single direction lunge may be
introduced as a squash-specific exercise. Initially, the speed will be low and the forces
that the athlete is subjected to will therefore be low.

Gradually, by using frequent monitoring and reviewing the measurable, time-specific
goals, there are many variables that can be manipulated to progress through the
rehabilitation process. Speed of movement, multi-directional movements, controlled
versus uncontrolled movements, can all be increased slowly in order to move towards
the end goal of court play. It is very important to only alter one factor at a time in order
for any adverse effects to be seen quickly.

The introduction of ghosting movements is a relatively late part of the rehabilitation
process. It can be a very useful training exercise to replicate squash movements in a
controlled environment. Any specific movements that an athlete may find challenging
can be targeted in such drills to help increase confidence before court work is started.
For example: an early introduction into a ghosting pattern may be done at almost a
walking pace with the aim being to allow the athlete to move through the ranges of
movements but at a very low load and speed. Gradually, the speed may be increased
with all movements planned out and dictated. As the athlete progresses, the drill may
be randomized to represent a court-based situation.

The final part of any rehabilitation process will be the return to court scenarios.
Again, all the factors previously discussed such as direction, speed, controlled versus
uncontrolled movements, can be gradually introduced and manipulated to allow a
progressive return to full play. During this stage, time on court should be carefully
monitored to ensure a steady increase in loading rather than a sudden acceleration as
this could be highly detrimental to the rehabilitation process and overload the athlete,
leading to repeated injuries.

CASE STUDY 3: PRE-EVENT KNEE OPERATION

The Player

An elite, male squash player, world ranked No.3, six weeks out from competing in the
Commonwealth Games.

Presenting Features




The athlete had no previous history of knee injuries or any knee pain. During a normal
technical court session he reported a sudden onset of right knee pain following an innocuous
reach and twist overhead, whilst weight-bearing on the leg. Initially, there was some minor
swelling around the infrapatellar fat pad. The initial pain was in the anterio-medial part of the
knee. It was aggravated when the knee was in an extended position. On examination, there
were no findings that indicated any problems with the cartilage. The initial impression was that
the fat pad had been irritated or impinged.

Initial Treatment

As the injury appeared to be relatively minor, a programme of rest, ice, taping to offload the
fat pad, and patellar femoral joint mobilization was put in place.

Further Analysis

Five days after the initial injury there was a sudden increase in joint swelling and pain after a
running session on an anti-gravity treadmill. He developed anterio-medial joint line tenderness
and slight loss of hyperextension with pain. After a review with the medical staff, it was
deemed that an MRI scan was necessary.

The MRI scan showed a bucket handle tear of right medial meniscus, a tear to the cartilage
on the inside of the knee. There was also some degeneration through meniscal body with
moderate joint swelling extending into popliteal muscle belly at the back of the knee.

Surgery and Rehab

Due to the timescale leading up to the CWG, following a review with an orthopaedic surgeon it
was decided that the best intervention was to undergo a knee arthroscopy and medial
menisectomy, which resulted in removing 50 per cent of the right medial meniscus.

The immediate post-operative aims were to reduce swelling, restore full active range of
movement and maintain quadriceps activation and strength using common physiotherapy
techniques such as ice, exercises and electrotherapy including a muscle stimulator for the
quadriceps.

A progressive reloading programme was written to be introduced at one week post-op. All
progressions were monitored closely for adverse reactions using a pain scale, swelling
circumference around the knee, joint position sense tests to monitor proprioception and hand-
held dynamometry for strength. Any deterioration in these markers would have altered the
rate of progression and were taken every morning, evening and following any intervention.

The anti-gravity treadmill was used to promote a normal gait pattern, joint load tolerance
and maintain CV fitness in an activity that is aligned to the requirements of squash. Initially,
body weight was offloaded to 60 per cent and the time was kept to a minimum (approximately
ten minutes) in order to gauge the reaction. Over the course of four weeks, the body weight
was incrementally increased to up to 90 per cent. The total running time was also increased,
but this was done on separate occasions from any increases in weight-bearing to prevent
overloading the joint.

In addition, the athlete had a specific CV training programme incorporating non-weight-
bearing modalities as well as physiotherapy-specific exercises to prepare them for the sports-
specific demand, based on a needs analysis of the sport. All of the rehabilitation exercises
were based upon the specific muscles and physical demands of squash. A lunge-based
movement pattern was introduced from Week 2, progressing from one direction to a multi-
directional pattern before being introduced into squash specific drills such as a lunge and
ghost.

It was imperative to gradually increase the amount of load passing through the knee joint to
prevent placing too high a demand on the recovering areas. Court-based work was
implemented around Week 3 in close liaison with coaching staff. It commenced with static
based drills, gradually increasing to slightly more dynamic movement patterns and drills. It is
thought that the forces during movements to the front of the court place significantly higher
demands through the lower limbs due to the higher angles and speeds at which the athlete is
moving, so because of this, front court drills were not introduced until later into the
rehabilitation programme.

As with any rehabilitation programme, it was governed by how the athlete reacted to any
new intervention that was made. A needs analysis allowed the team to identify exactly what
the athlete would be required to do in order to compete successfully and therefore the
rehabilitation programme was structured to reflect as many aspects of this as possible.

This was a multi-disciplinary approach to his rehabilitation involving strength and
conditioning, nutrition, sports medicine, physiology and psychology. It was very important to
take into account the mental aspect to rehabilitation and injury which can be very intense for
athletes. It is essential to understand their personal needs and requirements to feel ready to
participate. The use of goal setting is a significant tool that can be implemented in their rehab
programme. By setting both short- and long-term goals, the athlete has targets to work
towards and can see any progress that is being made, which helps with motivation as rehab
can be quite arduous and mentally draining.

The athlete progressed very well and was able to compete in the Commonwealth games,




winning an individual gold medal and a men’s double silver medal.

During the rehabilitation phase, other factors such as diet, physiology and
psychology should also be considered as the combination of such factors may have a
significant impact on the efficacy of rehabilitation. Daily, weekly and monthly
monitoring must be established in order to show a documented progression through
the different stages of rehabilitation.

Take-home rehab messages:

B Maintenance of specific strength and CV fitness during rehab;

W Multi-disciplinary approach essential - usually contributions from physio, doctor,
strength and conditioning coach, nutrition and psychologist;

B Manipulate one variable at a time and assess with monitoring system;

B Planned systematic incremental loading pattern.

Nick Matthew OBE

When you are long-term injured you have to have something to focus on to
motivate you and starve the boredom. Sometimes the long-term goal of being
successful and winning matches again can feel so far away that you have to set
short-term goals as well to keep you going day to day. If you only focus on the long-
term goal it can feel so distant that it can turn into a negative. You need to set daily
goals to keep the momentum of your motivation.

CONCLUSION

Injuries, either acute or through repetitive micro trauma, can have career-ending
implications for squash players if not managed correctly. Consequently the
physiotherapist plays a pivotal role in both preventative strategies and fast tracking
return to play following injury. As with any aspect of performance, it is essential that
the physiotherapist works in conjunction with the rest of the multi-disciplinary team
including the athlete themselves to provide a holistic approach to the athlete’s
performance management.

Fig. 4.4 Nick Matthew shows an example of the unorthodox body positions players have
to get into to play squash at the very top level.
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CHAPTER 5

PERFORMANCE NUTRITION: APPLYING THE
SCIENCE

Chris Rosimus and Stephanie Shreeve, English Institute of Sport

WHAT THE PLAYERS THINK

Nick Matthew OBE

A good diet allows you to be consistent with your training, sleeping and recovery
between matches or sessions. Like anything, one good meal is not going to make a
difference, you have to have good eating habits and make sure these are
consistently applied. | have never bought into nutritional fads - | feel constant good
food habits are more beneficial and also easier to maintain at home or abroad.

During tournament | will eat around 25 per cent more carbs than normal. Some
people say carbs are the devil but when you are playing a squash tournament you
need that extra energy source.When | was young | used to have carbs for every
meal. | realize now that was overload and gradually worked out that you need to
alter your diet depending on how hard your training was at that point. It's not
about getting the maximum amount of fuel; it’'s about getting the appropriate
amount of fuel.

It is important when you are in places where it may be risky to eat the fruit or
salads that you have supplements with you to replace the nutrients you may have
lost. | don’t like having to rely on supplements and prefer a good balanced diet, but
sometimes you do have to adapt your pattern and use supplements to ensure your
body is getting everything it needs.

James Willstrop
You work so hard as a player you need to enjoy your food - you need a good
balance and not to become obsessive about it.

Laura Massaro
When you are travelling to all different countries you can sometimes over-analyse
your diet and do your own head in - sometimes you have to use a bit of common
sense and just get the best available to you. It is difficult when your match finishes
late at night - this is where recovery shakes and meal replacement drinks are
priceless.

If you do become leaner you have to make sure you are not losing power as a
consequence. When you are training hard all the time you get hungry, and at this
point the hardest thing for me to control is portion size.



Fig. 5.2 James Willstrop is a great believer in the power of food, but he also thinks you
should not become obsessive with your diet.



Fig. 5.3. Due to the high levels of energy used in squash is it essential to refuel the body
properly.

WHAT THE COACHES THINK

Dave Pearson

When | played we didn’t understand the science of eating - you just ate what you
thought you needed. Traditionally we thought because we burnt so many calories
playing the sport then we could eat as many carbs as we liked! A few years ago
Nick Matthew started to bulk up a bit too much by eating too many carbs, he
changed his diet and now is in the best shape he has ever been in.

The nutrition plan needs to be tailored to each sport and each athlete as
everyone will have different needs and different solutions required.When travelling
the world as a squash player a sound nutritional strategy is absolutely vital for
success. Players need to be careful with what they eat - but also careful they don’t
become obsessive and let it take over their thoughts 24/7.

Paul Carter

When | was playing we didn't know about nutrition - we would eat three square
meals a day and presume that was OK - but these days it's also essential that
players do allow themselves a treat at times. The key to good nutritional support is
early education at the junior level - it will then become a daily habit for the players
as they progress through their career. When working with juniors it is also vital to
educate the player’s parents around nutritional planning.

Players need to plan their eating habits when travelling. If they do not get what
they are used to eating it will have a negative physical and a massive mental effect
on them. When travelling to some countries you have to be careful eating buffet
food or food that has been washed in the local water.

David Campion

They say you are what you eat! Good nutrition is absolutely vital to succeed in
squash. Nutrition is a very scientific process and enables the players to measure
the effect their diet is having on them physically.

THE NUTRITIONAL DEMANDS OF SQUASH

Squash is a high-intensity sport, requiring multiple bouts of vigorous sprint activity
(Wilkinson, McCord and Winter, 2010). A squash player’s ability to perform high-
intensity, variable movements is a key determinant of success at the elite level of



competition (Wilkinson et al., 2012). The body composition of a squash player may
affect athletic performance and carrying excessive body fat may increase injury risk
and impair agility and speed. However, minimal body fat levels may negatively impact
endurance and immunity (Meltzer and Hopkins, 2011), which may result in reduced
performance and increase the risk of illness. Athletes who wish to optimize athletic
performance by reducing their body fat levels and maintain lean mass are advised to
follow a structured nutritional intervention that promotes a gradual body mass loss of
0.5-1kg per week. Moreover, preservation of lean body mass (LBM) is desirable to a
squash player in order to prevent unwanted losses of strength, speed and power. In
consideration of this, achieving an appropriate energy balance is essential, as
adequate nutrient intake will support health, training load and performance. In
addition, as squash is predominantly an indoor sport with little structured outdoor
training, players may be at increased risk of vitamin D deficiency (Angeline, Gee,
Shindle, Warren and Rodeo, 2013), due to the lack of exposure to ultraviolet radiation
from the sun.

MAXIMIZING PERFORMANCE

The human body requires a balanced intake of nutrients to stay healthy. Whether you
are an elite athlete or recreational exerciser, adequate nutrient intake is essential to
support muscle growth and repair, maintain bone health, and provide fuel to support
performance and boost the immune system. To ensure optimal nutrition is achieved,
elite athletes should consume a variety of nutrients from multiple sources to ensure all
essential micro- and macronutrients are consumed. This is important in order to
support the physical demands placed on the body through sport. The body receives
energy from carbohydrate (4 kcal/g), protein (4 kcal/g), fat (9 kcal/g) and alcohol (7
kcal/g). Furthermore, athletes should aim to start training and competition in a
hydrated state, and consume fluid as appropriate to the intensity and duration of
exercise performed to ensure the degree of dehydration has no negative impact on
performance.

Carbohydrate requirements for squash

Carbohydrates (CHO) are the preferred source of fuel during exercise as they are easily
oxidized and utilized as energy. Dietary CHO are classified by their structure
(Monosaccharides, disaccharides, oligosaccharides and polysaccharides) and are
available in two forms: sugars or starch. These are broken down and absorbed into the
bloodstream as glucose.The body stores carbohydrate in skeletal muscle
(approximately 500g) and the liver (approximately 100g) in the form of glycogen.
During high-intensity exercise, glycogen is converted into glucose and delivers fuel to
working muscle and the brain via the bloodstream (Fig. 5.4).
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Fig. 5.4 Carbohydrate metabolism.

FUELLING BEFORE, DURING AND AFTER SQUASH

Ensuring adequate glycogen stores before exercise is important for the athlete. A high
muscle glycogen concentration will allow the athlete to perform at their optimal
intensity for a sustained period of time, whereas low muscle glycogen can lead to early
fatigue and a subsequent drop in performance. With this in mind, carbohydrate-feeding
strategies are an important consideration for all squash players.

3-4 HOURS BEFORE EXERCISE

The pre-exercise meal is important for a variety of reasons (Table 5.1). The main
purpose for it is to provide the athlete with sufficient energy to perform, particularly
CHO. Daily CHO intakes can vary between 3 and 12g/kg per day. It is important to note
that carbohydrate intakes are highly variable for each individual and there is no ‘one
size fits all’ approach, as requirements may vary dependent upon competition
schedule, training load and body composition.

Table 5.1. The goals of the pre-exercise meal. (Table adapted from Hawley and

Burke, 1998)

B Top up muscle glycogen stores;

W Restore liver glycogen stores after an overnight fast;
B Ensure the athlete starts exercise in a hydrated state;
B Prevent hunger.

In general, a meal providing a relatively high amount of CHO should be consumed
approximately three to four hours before exercise and provide approximately 1-3g/kg
of CHO. For example, a 70kg squash player would require between 70g-210g of CHO
approximately three to four hours before training or competition. This meal should also
include a moderate amount of protein and be low in saturated fat (less than 3g), but is
predominately CHO. Meal examples are listed in Table 5.2. Moreover, research has
been conducted investigating the effect of carbohydrate loading in the days preceding
exercise.



Table 5.2. Pre-exercise meal examples based on a 70kg athlete.

100g cereal, 300ml milk, 1 banana;

4 slices of brown bread with jam and 1 apple;

2 bagels with honey, 1 fruit yoghurt and 1 glass of fruit juice;
1 baked potato with 200g baked beans;

300g pasta with tomato-based sauce;

125g couscous, 200g sweetcorn and 1 fruit yoghurt.

A study of nine New Zealand level squash players were recruited to complete a
simulated squash match on two occasions: following a forty-eight-hour high-
carbohydrate diet (11.1g/kg-1); and following a caloriematched low-carbohydrate
(2.1g/kg-1) diet. The match simulation was designed to mimic a five-game match
lasting approximately one hour. They found that the higher CHO intake was associated
with significantly faster time to complete the games (2340 *+ 189 s vs 2416 * 128 s, p
= .036). Blood glucose and lactate concentrations were also significantly higher in the
high-carbohydrate condition (p = .038 and p = .021 respectively). These results
suggest that ingestion of a diet high in carbohydrate (>10g/kg body weight) preceding
simulated competitive squash produces increased rates of carbohydrate oxidation and
maintains higher blood glucose concentrations. These metabolic effects were
associated with improved physical performance (Raman, Macdermid, Mundel, Mann
and Stannard, 2014).

RECOVERY

One of the main goals of post-exercise recovery is to replenish glycogen stores via CHO
ingestion. This is particularly important to sustain performance levels if the athlete has
multiple training sessions or matches during the course of a day. Resting muscle
glycogen stores range between 500 and 600g (Bosch et al., 1996; Costill et al., 1981)
but can decrease during high-intensity exercise of relatively short duration (Van
Beelen, Wouterse, Masselink, Spijker and Mesman, 2011). If adequate CHO is
consumed, muscle glycogen is typically restored within twenty-four hours (Burke et al.,
1995; Costill et al., 1981). This process can be accelerated if CHO is consumed
alongside protein, due to elevated insulin levels that stimulate glucose uptake and
activate muscle glycogen synthase (Cartee et al., 1989; Jentjens and Jeukendrup,
2003;Wallberg-Henriksson et al., 1988). If the athlete only has a short period of time
between training or match play, it is advised that high-carbohydrate snacks that are
easily digested are consumed as soon as possible post-exercise (Table 5.3). If the
athlete has a longer period of time between bouts (twelve to twenty-four hours), then it
is less critical to consume CHO immediately post-workout.

Table 5.3. Imnmediate post-exercise recovery snacks that provide CHO and protein.

Low-fat chocolate milk;

500ml isotonic sports drink and 1 small pot of low-fat yoghurt;
1 banana and 300ml semi-skimmed milk;

Tuna sandwich in white bread;

2 slices of toast with jam and peanut butter;

1 bowl of soup and 1 bread roll;

1 baked potato with cottage cheese and % tin of baked beans.

Protein

Protein is an essential component of an athlete’s diet, key to building and repairing
muscle to promote recovery and enhance training adaptation. Athletes have believed
for a very long time that large intakes of protein are necessary for optimal athletic
performance; however, more is not necessarily better. Dietary protein
recommendations for a sedentary individual are ~0.8g/ kg per day, with typical
athletes consuming 1.2-2.0g/kg of bodyweight of protein per day dependent on the
exercise type, intensity and duration of training. During periods of hypertrophy or



reduced calorie intake athletes should consume approximately 1.7g/kg of bodyweight
per day whilst 1.2-1.5g/kg of bodyweight is sufficient to support training and recovery.

The timing of protein post-training sessions is particularly important, with athletes
aiming to consume 10-20g immediately after every training session. Protein intake is
particularly important after intense court sessions and S and C sessions. The addition
of carbohydrate (1g/kg of bodyweight) is essential post-exercise to speed the delivery
of protein to the muscles and replenish glycogen stores. The use of rapidly digested
whey-derived protein supplement (recovery shakes) is a practical option for
training/competition as many athletes experience a suppressed appetite or need to
coordinate with other post-training session commitments. Then they can plan to have
their main meal within one or two hours post-session.

Animal proteins have a high biological value; they contain all the sixteen essential
amino acids required for optimal recovery. Larger quantities of plant based proteins
need to be consumed to provide the equivalent amounts of protein.

SUMMARY
Protein is an essential macronutrient for athletes.

Consume 10-20g post-training session, particularly post-S and C sessions.

The use of whey-based recovery drinks are a suitable practical option for optimizing
protein recovery post a training session, especially if experiencing a supressed
appetite.

High protein rich sources are meat, fish, dairy and eggs, while plant-based protein
sources include tofu, beans, pulses, nuts and seeds.

Table 5.4 Example of 10g of protein per portion size.

30g lean meat or poultry;
40g fish;

125g tofu, lentils, beans;
2 small eggs;

200g yoghurt;

40g hard cheese;

50g nuts and seeds.

Table 5.5 Fluid replacement guidelines.

Weight loss (kg) 025 |[050 |075 |10 125 | 15 1.75 | 2.00
Volume to drink (ml) | 400 | 750 1125 | 1500 | 1875 | 2250 | 2625 | 3000
HYDRATION

During exercise, the production of sweat helps to regulate body temperature. Sweat
rates are determined by the environment conditions, duration and intensity of the
exercise. There is large inter-individual variation in sweat rates, but typical maximum
sweat rates are approximately 2-3L/hr. The current position stand on fluid replacement
during exercise highlights the need to prevent excessive (>2 per cent) body mass loss,
to minimize any compromise in performance (Sawka et al., 2007).

While squash matches are usually of relatively short duration, they can be played in
hot and humid conditions. Dehydration is a common problem in squash athletes,
particularly in tournaments, with sweat losses measured at 1333-2370mL per hour in
male elite squash players. Most were unable to match their fluid intake during the
match, resulting in dehydration of 1.3-2.2 per cent of body weight (Brown et al., 1998).
During a squash match, fluid intake is limited to the periods between games. Players
must optimize opportunities available to consume fluid and ensure volume is sufficient.
Fluid should be consumed before and after the match, particularly if further
competition or training is planned for later in the day.



It is vital for athletes to start matches and training well hydrated and utilize every
opportunity to drink sufficient fluids to minimize losses. Water is a good choice;
however, athletes should consider using sports drinks, which provide carbohydrate and
electrolytes, as these help their body retain fluid. Also ensuring fluids are cold and
sweetened will encourage fluid intake (Sawka et al., 2007).

Monitoring hydration status

Regular monitoring of morning urine colour will give a quick indication of the current
hydration status. The darker the fluid, the more likely that the athlete is dehydrated
and needs to increase fluid intake immediately. The aim is for a large volume of light
straw-coloured urine. Those individuals who maintain a pale yellow urine colour always
are typically within 1 per cent of their baseline hydrated body mass. Urine colour does
not offer the same precision and accuracy as urine specific gravity or osmolality, but it
is likely effective in athletic settings.

It is vital to understand the volume of fluid that is lost during a training session or
game. An easy way is to weigh in before and after training in minimal clothing (after
towel-drying), and for each 1kg lost in body weight replace with 1.5L of fluid.
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Fig. 5.5 Monitoring of morning urine colour.

SPECIAL CONSIDERATIONS: THE VEGETARIAN ATHLETE

A well-designed vegetarian diet can meet the requirements for energy, carbohydrates
and protein for athletes. Vegetarian diets can be very high in fibre with the inclusion of
many beans, legumes, fruits, vegetables and wholegrain cereals. High-fibre diets have
high satiety values (make you feel less hungry) and therefore may struggle to meet
total energy requirements. In athletes with high energy demands the use of lower-fibre
cereals (cornflakes, white bread, pasta and rice) may be needed to help to meet large
energy demands.

Protein

Whilst animal products contain complete proteins (all sixteen essential amino acids are
present), plant sources of proteins are limited by one or more essential amino acids.
Combining foods that do not contain essential amino acids with other foods that



contain the missing amino acids is an important part of recovery from training.

MAXIMIZING PROTEIN INTAKE
Good vegetarian sources of protein include:

B Eggs, milk and milk products (cheese, yoghurts). Vegans should choose calcium and
vitamin B12 fortified milk alternatives such as soy.

B Tofu, falafel, beans, lentils, textured vegetable protein, peanut butter and nut
spread, tahini, hummus, nuts and seeds.

B Replace meat with tinned beans in recipes, for example try a vegetarian chilli or
lentil lasagne.

Calcium

Dairy foods are the richest sources of calcium but if these have been excluded then
fortified soya products such as milk, cheese and yoghurt are excellent calcium-rich
alternatives. Other vegetable sources include leafy greens (spinach, watercress,
broccoli), figs, almonds, brazil nuts.

Iron

There are two forms of iron in the diet - haem iron (found in animal-derived foods) and
non-haem iron (found in fortified cereals, legumes, green leafy vegetables). Haem iron
is well absorbed by the body (15-35 per cent) whereas non-haem iron is not as readily
absorbed (2-8 per cent). It is important for any athlete to be aware of iron-rich foods
and factors that inhibit or enhance iron absorption, but particularly a vegetarian
athlete. Iron plays an important role in energy generation, growth and immunity, and it
is especially important for teenage athletes or female athletes who are menstruating.

MAXIMIZING IRON INTAKE
Vegetarian sources high in iron include iron-fortified breakfast cereals, beans, nuts,
legumes,and green leafy vegetables. Vitamin C increases the absorption of iron, and to
maximize the absorption of iron meals should include a vitamin C source such as
tomato, peppers, chilli, kiwi fruit, berries or oranges.

Tea and coffee contain tannins, which will limit the amount of iron absorbed from
foods. Tea and coffee should be kept outside of meals to increased absorption of iron
(twohour spacing is recommended).

Summary

B A varied diet is essential to maximize intake of zinc, iron, calcium, vitamin B12 and
riboflavin. Choose a wide variety of breads, cereals, fruit, vegetables, legumes, nuts,
seeds, milk and milk products (or alternatives) to maximize nutrient intake and
availability.

B Iron is essential for athletes, and with poor bio-availability it is important to achieve
sufficient levels of iron through a variety of different iron-rich food sources. Increase
Vitamin C and avoid tea and coffee around meals.

SUPPLEMENTS AND ERGOGENIC AIDS

Although dietary supplements and nutritional ergogenic aids, such as nutritional
products that enhance performance, are highly prevalent, the fact remains that very
few improve performance (Rodriguez, Di Marco and Langley, 2009). However, the use
of sports foods such as protein powders, energy bars and meal replacement products
may be a practical option and support an athlete’s diet, particularly during competition
in the subcontinent when food quality and variety may be limited. Alongside these, the
use of sports drinks that provide carbohydrate and electrolytes to aid hydration may be
beneficial.

Evidence-based supplements
CREATINE



Creatine is currently the most widely used ergogenic aid among athletes wanting to
build muscle and enhance recovery (Bemben and Lamont, 2005b; M, 2006; Rawson
and Volek, 2003; Volek and Rawson, 2004). Creatine can aid in the rapid
rephosphorylation of adenosine diphosphate (AD) back to adenosine triphosphate (ATP)
by the creatine kinase reaction during high-intensity exercise, especially if the bouts of
intense activity are repeated with short rest periods between them (Bemben and
Lamont, 2005a).

To our knowledge, only one study has investigated the use of creatine in squash. In
this study by Romer et al. (2001), nine squash players performed an on-court ghosting
routine that involved ten sets of two repetitions of simulated positional play, each set
interspersed with thirty seconds passive recovery. Experimental and control groups
supplemented four times daily for five days with creatine or a placebo, separated by a
four-week washout period between each trial. The creatine group improved mean set
sprint time by 3.2 per cent with Sets 2 to 10 being completed in a significantly shorter
time following creatine supplementation compared to the placebo condition. These
findings provide encouraging evidence that creatine supplementation may improve
exercise performance in competitive squash players. Given the high-intensity nature of
squash competition and training in addition to periods of strength and conditioning
work undertaken by elite level squash players, the use of creatine as an ergogenic aid
to promote recovery and adaptation to training may be desirable.

CAFFEINE

The effects of caffeine in reducing fatigue and increasing wakefulness and alertness
have been recognized for many centuries (Burke, 2008). These properties have been
targeted by shift workers, long-haul truck drivers, members of the military forces,
athletes, and other populations who need to fight fatigue or prolong their capacity to
undertake their occupational activities (Burke, 2008).

From a sporting perspective, the potential ergogenic effects of caffeine may be more
closely related to its role as a CNS stimulant and the associated decreased perception
of effort (Dunford M, 206; Rodriguez, DiMarco and Langley, 2009). Although no squash-
specific research is available, the effect of caffeine in other sports has been
investigated. A study found that Rugby Union players ingesting 6 mg/kg/bw recorded
an improvement in 20 and 30 metre sprint performance respectively (Stuart, Hopkins,
Cook and Cairns, 2005). In addition, a study of tennis players found that caffeine
ingestion might improve skill execution. Following intake of 3mg/kg/ bw, players
showed improved forehand stroke during ninety minutes of simulated tennis activity
(Strecker, 2007). Further research involving the squash population may be desirable to
establish its possible ergogenic effect on squash performance.

TART CHERRIES

As previously mentioned, optimal recovery post-match is desirable to help maintain
subsequent performance and minimize the risk or impact of fatigue-related injury. With
this in mind, there is emerging evidence that ingestion of tart cherries may help
prevent symptoms of muscle damage. Consumption of about forty-five cherries a day
has been shown to reduce circulating concentrations of inflammatory markers in
healthy men and women (Jacob et al., 2003; Kelley, Rasooly, Jacob, Kader and Mackey,
2006). Considering the natural anti-inflammatory and antioxidant capacity of tart
cherries, it is plausible that cherry consumption before and after eccentric exercise
may have a protective effect (Connolly, McHugh, Padilla-Zakour, Carlson, and Sayers,
2006).

QUALITY ASSURANCE

When choosing notional supplementation, it is essential to ensure that the product has
been adequately tested for banned substances. For elite or professional athletes, it is
possible that they will be requested to participate in a random drugs test, particularly
in and around a competition. To help minimize any risk, best practice before taking any
nutritional supplementation is to consult with a registered performance nutritionist who
can advise appropriately.

MINIMIZING THE IMPACT OF ILLNESS AND INJURY



Immunity

Athletes are at increased risk of infection (especially upper respiratory tract infections)
during heavy training periods and competition. The cause of this increased risk is not
completely understood but could be due to a number of factors, such as increased
exposure to pathogens, environmental factors, stress and poor nutritional strategies.

It is vital to ensure to implement appropriate nutritional strategies before, during and
in recovery of training and competition to reduce negative effects on immunity. Poor
diet or deficiencies in total energy intake, carbohydrate, protein and key micronutrients
have been shown to have negative effects on immunity.

CARBOHYDRATE

An athlete who consumes less than recommended carbohydrate levels is at greater
risk of illness. Exercising in a glycogen-depleted state has been shown to negatively
impact many aspects of immune function with greater activation of stress hormones.
Consuming a normal mixed diet with a good combination of carbohydrates, proteins
and fats alongside optimal recovery strategies post-training sessions will all enhance
carbohydrate stores.

Ingesting carbohydrate during extended training sessions can significantly blunt any
aspects of acute exercise-induced immune depression. An intake of 30-60g/hour
through commercially available sports drinks will provide adequate carbohydrate
intake, whilst simultaneously supporting hydration levels.

PROBIOTICS

Probiotic supplementation regulates the intestinal microbial flora and enhances gut
immune function. The gut microbial flora interacts with other cells in the body to exert
health benefits on the skin and upper respiratory tract, which can provide additional
immunity support during heavy training periods.

It is encouraged to take probiotic supplementation during heavy training blocks and
also the two weeks prior to travel, whilst travelling and during competition to optimize
immunity during these times. Probiotics are only effective if taken daily, so regular
consumption is key.

ANTIOXIDANTS

Deficiencies in micronutrients (vitamins and minerals) will have a negative effect on
immunity, so ensuring the diet provides the recommended levels is vital, and once this
deficiency has been corrected immune function is typically restored. For ultra-
endurance athletes mega doses of vitamin C and E have been shown to reduce
infection incidences; however, for those who are not deficient it does not show any
significant improvements.

Recent evidence suggests that taking excessive single antioxidant doses can blunt
the adaptation response to training. It is recommended to avoid using high doses of
antioxidants during training periods and use only during competition. Alternatively
functional foods, such as cherry and blackcurrant juice, which are naturally high in
antioxidants but are mixed with other substances, do not have a similar blunting effect.

Special considerations: Travelling

Travelling abroad is typical for many athletes, with many having regular occurrences
throughout the season. Planning ahead is the key to success, to eliminate as much
disruption to routine as possible.

Key areas to plan ahead for are:

B Eating logistics: self-catering or catered through hotel;

B Climate: hot humid conditions affect hydration so additional fluids will be needed to
maintain hydration;

W Food gquality and safety: some countries have lower standards of food hygiene, so
take care to avoid gastrointestinal upsets.

When an athlete is travelling long haul, it is advised to set their watch to local time as
soon as possible when boarding the flight, so sleep and eating times can be adjusted to
the new destination. They should take plenty of activities on board the flight to keep



awake and to avoid eating when bored. Meals should be pre-ordered (if possible) and
plenty of adequate snacks taken onto the flight, as many in-flight meals and snacks are
not that healthy.

Ideal snack options for flight include:

B Pre-prepared pasta or rice pots;

B Bread roll/bagel with lean meat filling;
W Fresh fruit;

B Dried fruit and nut mixes;

B Cereal/seed bars;

B Rice cakes;

W Malt loaf.

Pressurized cabins and air-conditioned environments increase fluid loss from the skin
and the lungs, so the advice is to drink plenty on the flight. Drink fluid regularly,
approximately 300ml/hour (avoid alcohol or caffeine), and carry an empty water bottle
in hand luggage and ask the cabin crew on the plane to fill it up to ensure fluid is
available at all times.

Nutrition for bone health

Since squash is an indoor sport, with little structured outdoor training, it must be
recognized that individuals who predominantly perform indoors are at increased risk of
vitamin D deficiency (Angeline et al., 2013), due to the lack of exposure to ultraviolet
radiation from the sun. Sunlight is a major source of vitamin D resulting from the
conversion of 7-dehydrocholesterol to vitamin D3 within the skin (Fig. 5.6).

Skin
7-dehydrocholesterol

Sun

25, hydroxy vitamin D3

Kidneys 3 %
Intestine
{
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Fig. 5.6 Vitamin D metabolism.

Vitamin D deficiency is common - in America approximately 1 billion of the general
public are classified as vitamin D deficient (Holick, 2007).Vitamin D is synthesized in
the skin upon direct exposure to sunlight, and is responsible for the regulation of
calcium, phosphate and parathyroid hormone (PTH). An optimal level of vitamin D to
support athletic performance is unknown. However, a serum level of 25-hydroxy
vitamin D less than 20 nmol/L is considered deficient for the general public. In athletes,
vitamin D deficiency may impair muscle function, compromise the immune system and



increase the risk of bone-related injury due to increased bone resorption and
subsequent decreased bone density (Need, Horowitz, Morris and Nordin, 2000).

VITAMIN D SUPPLEMENTATION

There are few studies that investigate the vitamin D status of athletes. However, a
study of elite Australian female gymnasts (aged ten to seventeen years) showed that
fifteen athletes recorded serum levels of 25-hydroxy vitamin D3 of less than 75 nmol/L
with a further six displaying levels below 50 nmol/ (Lovell, 2008). Moreover, a study of
club-level athletes who supplemented with 20,000 and 40,000 IU D3 for twelve weeks
effectively restored inadequate vitamin D levels in 57 per cent of subjects, with
differences between doses for serum 25-hydroxy vitamin D3 seen after six weeks, but
with no significant difference observed between doses at twelve weeks (Close et al.,
2013).

This suggests that sports performed indoors contribute to suboptimal vitamin status
of athletes and that appropriate supplementation protocols should be considered to
optimize the bone and immune health of athletes, particularly during the winter
months when exposure to sunlight is further limited. This is an important consideration
in the prevention of bone-related injury, with research of female military recruits
showing that vitamin D supplementation significantly reduced the risk of stress fracture
(Lappe et al., 2008).

Fatigue

There are a number of different factors that can cause fatigue, such as depletion of
muscle glycogen stores, dehydration, inadequate sleep and recovery. Ensuring optimal
nutritional strategies throughout training and competition will reduce fatigue and any
negative effects on performance.

Table 5.6 Practical application

Before | 7am Breakfast cereal, slice of toast with jam, yoghurt, and fresh fruit. Start
drinking bottle of fluid;

9am Cereal bar and a banana. Continued fluid sips during warm-up;
During | 10am Bottles of water and sports drink, to drink during breaks;
Post 11.30am | 500ml of low-fat milk/recovery shake with piece of fruit such as banana.

Replace lost fluids;

1.30pm | Jacket potato with cottage cheese and tuna, side salad. Yoghurt.

RECOVERY

Post-exercise recovery is a challenge to athletes to ensure restoration of muscle
glycogen, replacement of fluids and electrolytes lost in sweat. Post-court sessions it is
vital to replace carbohydrate - 1g/kg body mass (709 if 70kg athlete) alongside 10-259g
of protein will have a substantial effect on refuelling and recovery post-exercise. Aim
for recovery food to be consumed within 20-30mins post exercise.

FUELLING

When at competition, eating large meals before a match is not ideal so ensure eating
regular smaller snacks throughout the day, to avoid any gastrointestinal discomfort
when playing. Eat a larger meal three to four hours before a training session or game;
a smaller snack such as fresh fruit, cereal bar, fruit and yoghurt, bread with honey or
jam can be eaten approximately one hour before. Refuelling during the game with a
carbohydrate sports drink will support hydration but also maintain energy levels and
limit the reduction in muscle glycogen.

FATIGUE DUE TO HYDRATION

Being dehydrated will also negatively affect fatigue levels, and is simple to correct. It is
best not to rely on thirst but to drink regularly to avoid any possible dehydration. With
limited time during games to drink between games, it is more crucial to pay extra



attention to hydration before competition starts, and ensure post-match that all lost
fluids are replaced. During exercise, monitor changes in body mass - a loss of 1kg = 1L
of fluid - so aim to drink 150 per cent (1.5L) post-exercise within the next few hours to
fully restore fluid balance. Have fluids available at all meals and keep a water bottle
handy throughout the day. Drinking is a habit and needs to be practised.

HOW TO ASSESS HYDRATION STATUS
It is vital to effectively monitor hydration during training and competition; however the
techniques need to be easy to use, safe, portable and inexpensive.

URINE SPECIFIC GRAVITY

The specific gravity of urine refers to the density (mass per volume) of a sample in
comparison to water. Any fluid that is denser than water has a specific gravity greater
than 1.000, with normal urine specimens ranging from 1.013 to 1.029. When
dehydrated, urine specific gravity exceeds 1.030.

Specific gravity can be measured quickly and accurately with a handheld
refractometer. A few drops of a urine specimen are placed on the stage of the
refractometer, and it is pointed towards a light source, which passes through the urine
specimen. The device and the technical skill required may hinder the use of this
equipment.

However, urine specific gravity (as measured with a refractometer) has a high
correlation to urine osmolality (as measured with an osmometer) and they may be
used interchangeably. The ease of use of a portable osmometer may make it the
preferred method for urine analysis.

URINE OSMOLALITY

Urine osmolality is a measure of total urine solute content in a given volume of fluid.
Analyses require an osmometer, and with a portable osmometer is a refractometer
calibrated in mOsmols/kg H20 from 0-1500mOsmols. It is recommended to keep
hydration levels below 600mOsmols, with anything over 600 indicating the start of
slight dehydration and a reading of over 1000mOsmols consistent with dehydration.
Morning urine samples are most commonly used, since the first urine of the day is
often the most concentrated. If the osmolality of the morning sample is within
acceptable limits, then there may be less cause for concern. Fig. 5.7 outlines a
rehydration regimen based on urine osmolality.

0OSMO Score Hydration Status Immediate Action

Less than 350 _ No need for extra fluid
350 - 450 Slighty overhydrated No need for extra fluid
450 - 750 Well hydrated Drink when thirsty

300ml water before warm-up &

750 - 880 Slightly dehydrated 300m| after warm-up
900 - 1000 600m| water & 1-2 electrotabs
More than 1000 600-750ml water with 2 electrotabs

Fig. 5.7 Hydration regimen based on urine osmolality.

BODY WEIGHT CHANGES

The measurement of body mass change represents a commonly used, safe technique
to assess hydration status, especially during dehydration that occurs over a short
period of time (1-4 hours). Bodyweight change provides the simplest and most
accurate index of hydration status in real time. Weigh in before and after training in
minimal clothing (after towel-drying), and for each 1kg lost in bodyweight replace with
1.5L of fluid.



OPTIMIZING PHYSICAL CONDITION

Strategies

Body composition may affect skill and technique. For squash players, carrying excess
body fat may result in early fatigue, poor tolerance to heat and suboptimal recovery.
Squash players who wish to optimize athletic performance by reducing their body fat
levels and maintain lean mass are advised to follow a structured nutritional
intervention that promotes a gradual body-mass loss of 0.5-1kg per week. This can be
achieved by a moderate energy deficit of 500-1000 kcals per day alongside
appropriate strength and conditioning training to preserve lean body mass (LBM)
(Garthe, Raastad, Refsnes, Koivisto and Sundgot-Borgen, 2011). Preservation of LBM is
desirable to the squash player, to prevent unwanted losses of strength, speed and
power. Research supports preservation of LBM through increased protein intakes
between 1.4-2.0g per kg of bodyweight (Tipton and Phillips, 2013).

During any weight-loss intervention, achieving an appropriate energy balance is
essential, whilst providing enough nutrients to support health, training load and
performance.This can be particularly challenging for squash players during travel to
competition. When an athlete’s lack of knowledge may inhibit them from maintaining
an optimal dietary intake (Economos, Bortz and Nelson, 1993), this potentially may
result in nutrient deficiency.

CASE STUDY

This case study outlines the effect of nutritional intervention on body composition, vitamin D
status and physical performance of a female squash player.

Methods

Over a six-week period, a professional female squash player followed a caloriecontrolled diet
to provide a daily energy deficit of 500 kcals. Full blood count, vitamin D, physical performance
assessments were carried out at baseline and Week 6 of intervention. Body composition was
assessed at baseline, Week 3 and Week 6 using skinfold calipers and the body assessment
methods.

Results

All assessments of body composition improved from baseline with a significant reduction in
skinfolds: data and statistical test (p = 0.036). The greatest changes compared to baseline in
serum markers were 25-hydroxy vitamin D3 (68.3 per cent) and ferritin (31.2 per cent). These
were accompanied by improvements in total cholesterol, LDL cholesterol and variations in
immune markers. The intervention had a positive effect on all physical performance measures,
with Reactive Strength Index (RSI) and on-court speed showing the greatest improvements
from baseline.

Conclusion

The combination of energy restriction, adequate nutrient intake and appropriately structured
strength and conditioning training is an effective way to gradually reduce body fat and
improve the body composition of a female athlete.

Practical methods of assessing body composition

Body composition assessment in athletes and anyone who is involved in physical
activity is of great importance as a determinant of their performance.

There are a number of body composition assessment methods, all of which have
their pros and cons. The assessment of body composition is across three different
approaches to body composition assessment: the Level | method is based upon
cadaver analysis, but any methodology that is able to assess body composition in
athletic environments will be an indirect method - Level Il or, doubly indirect, Level Ill.

DUAL ENERGY X-RAY ABSORPTIOMETRY
Dual energy X-ray absorptiometry (DXA) has been suggested as the ‘gold standard’ for
estimating human body composition. DXA measures three components of body



composition - bone mineral content, fat tissue mass, and lean tissue mass (as well as
regional fat distribution) - with high precision and accuracy. It passes filtered X-ray
beams through the individual and maps the mass and composition of each pixel as
either bone mineral content, fat tissue mass or lean tissue mass.

However, there is a small radiation dose associated with whole-body DXA, which
makes this method unsuitable for routine monitoring of athletes. It is best considered a
research tool rather than a routine method of assessment in athletic populations.

DENSITOMETRY

Body density measurements using either hydrodensitometry (underwater weighing -
UWW) or air displacement plethysmography (ADP) estimate percentage body fat based
upon a two-component model, dividing the body into fat mass (FM) and fat free mass
(FFM). It assumes a constant density for each component, and calculates percentage
body fat from whole body density.

UWW entails the athlete to be fully submerged in a suspended seat in a tank,
calculating body density from body volume measurements. ADP relies on the same
principles, but measures body volume in a sealed air capsule, rather than underwater.
Although this method is very accurate, it is also complex, time-consuming and
expensive. In addition, it requires special equipment and trained technicians.

There are also variations in body percentage fat reported for gender between UWW
and ADP. Compared with results from UWW, ADP underestimated the per cent of body
fat by approximately 8 per cent in lean females and overestimated it in higher-fat
males. Therefore caution is needed when interpreting the results from these
methodologies, particularly in lean athletes.

BIOELECTRICAL IMPEDANCE ANALYSIS

Bioelectrical impedance analysis (BIA) is a commonly used method for determining
body composition, since it is non-invasive, reliable and inexpensive, using portable
equipment. The BIA method is based on the conduction of electrical current in the body
and differences in electrical conductivity between the fat and water components of the
body.

Although BIA has been widely used to estimate body composition, its accuracy is
limited, with many studies suggesting that it overestimates body percentage fat. BIA
values are affected by numerous variables including body position, hydration status,
consumption of food and beverages, ambient air and skin temperature, recent physical
activity. Reliable BIA assessment requires standardization and control of all these
variables.

SKINFOLDS

Skinfold calipers are commonly used in sport to assess body composition because they
are non-invasive and inexpensive. The caliper measures the compressed thickness of a
double fold of skin plus the underlying adipose (fat) tissue. Measurements are carried
out by indenting skeletal landmarks, where landmarks are found by palpation or
measurement. Commonly seven or eight sites are used: triceps, subscapular, biceps,
iliac creast, supraspinale, abdominal, thigh and calf.

The results can be presented as a sum of skinfolds (number in millimetres) or this
can be converted into a percentage body fat. Most practitioners working with athletes
would present the results as a total sum of skinfolds. This is because there are many
generalized equations that can be used to determine percentage body fat, which can
be less accurate and sensitive to change.

The International Society for the Advancement of Kinanthropometry (ISAK) has
developed international standards for the anthropometric assessment. A skinfold
assessment should only be conducted by a practitioner who has an up-to-date ISAK
qualification.

Simple techniques should not be rejected because they appear unsophisticated.
Skinfold measurements provide a simple, easy, and quick yet highly informative
assessment of fatness in athletes.

SUMMARY

When evaluating the best methodology for assessing body composition it is important



to understand which is the most effective and easiest to implement. The most practical
method (for those who are qualified) is skinfold assessment, as it is non-invasive,
inexpensive and easy to complete.

Fig. 5.8 James Willstrop and Nick Matthew take their diets very seriously, but also both
agree that ‘treats’ are not a bad thing!
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CHAPTER 6

EFFECTIVE MENTAL TRAINING FOR
PERFORMANCE

Kirsten Barnes, Canadian Sport Institute Pacific

WHAT THE PLAYERS THINK

Nick Matthew OBE

During a match being psychologically robust has allowed me to focus on what |
need to do to win. There will be times when you need to focus all your attention to
one opponent - but you can’t get hung up on one person. Personally when training
between tournaments | will mentally focus on how | can better my overall game in
order to beat all opponents. The focus is always on what | can do to get better,
rather than worrying about something else you can’t control. Most of the time you
don’t know who you will be playing until the day before - so there is no point
wasting mental energy worry about it until you know. | keep concise notes on all
my opponents | can refer to the night before or the morning of the match. | tend to
read these notes and then focus on the strengths and weaknesses of my opponent
in the practice session the morning of the match.

After the practice session in the morning | like to pull together a three-point
game plan for the upcoming match. Firstly | focus on what | am strong at, and then
I focus on what specifically | need to do to win this match - may be opponent-
specific (what are my tactics against this specific player) or may be court-specific
(if it’s a cold dead court | really concentrate on how to get my length and ensure |
am getting up the court). And finally | think about one strength of my opponent’s
that | need to stop them doing - it's a balance between focus on your own and your
opponent’s strengths and weaknesses - the key is how to get the blend right. |
always have faith in my plan and give the strategy time to start working. However,
if it is clearly not going well | always have a plan B ready - and this is always a very
simple message to go back to the basics of the game and avoid complication
(move your feet, step up and take the ball early, hit the back wall with your
length).

My psych told me off for only talking to him when things have gone wrong! |
believe players should be proactive in their psychology and not just react to
negative situations. When it comes to psychology you should have an organized
strategy and create specific goals way before the events - before the Worlds | had a
specific mental six-month plan with various stages and outcomes to achieve along
the way.

James Willstrop
When | was younger | focused too early and too much on the upcoming match -
this began to stress me out! Now | will of course think about it the night and
morning before, but | will only start to really sharpen my thoughts around an hour
before the match.

Laura Massaro
At the start | worked with my psych on issues taking place off the court and that
definitely improved my squash. Four years ago we did a lot of self-belief sessions
analysing whether | truly believed | was good enough to be the best in the world.
Two weeks later | won my first ever gold event and beat world number one Nicol
David for the first time.

| had a lot of limiting belief factors. Once | got rid of these | could just play the
best squash | was able to without these factors affecting me. | work every day on
being more mentally positive. | worked with my psych and realized | am not just
defined as Laura Massaro the squash player, I'm a complete person. This was really
important to me - it can’t be healthy to just think about sport 24/7. Being happy off
court is vital to being able to perform on court.



Fig. 6.2 Every day Laura Massaro works on the mental side of the game.
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Fig. 6.3 Psychologically squash is one of the toughest sports; the world’s top players
possess incredible mental strength during both training and match play.

WHAT THE COACHES THINK

David Pearson

You do of course need to be constantly mindful of your key opponents. But when
training and practising players need to focus on their positives - if you worry too
much about your opponent it can become like a weight on your neck. When going
into a match a top player will be focusing on his opponent’s strengths and
weaknesses; but more importantly focusing on how his strengths can expose the
weaknesses, and how he can defend against the strengths.

Inevitably you will be thinking about your next opponent during tournaments, but
if you think about this all the time you will be mentally exhausted before the match
has even started. Two or three hours before a match a player should watch a few
rallies of the opponent to get a mental picture of what the match is going to be
like. You should only really starting thinking intensely about your opponent about
an hour before the match.

Paul Carter
Practice sessions need to be mentally challenging as well as physically. They
should replicate the sport in all aspects to be most effective.

David Campion

Mentally players need to have the drive to do things they are not good at - it is too
easy for players to practise and train where they are already strong. Goal setting is
vital for player development, especially at a younger age. These should be a
mixture of process and outcome-based goals.

INTRODUCTION

What we learn about ourselves in the daily training environment can make us better
competitors and people. The psychology of any sports training environment should be
one that fosters a resilience mindset for the athletes’ sport career and life. The root of
any successful performance in sport is the quality and quantity of training the athlete



or team does, and squash is no exception. Great match play comes off the back of solid
training and the way to make it through long tough matches successfully is by putting
in the long tough hours of training.

This chapter will provide some insight and tools for successful mental training in the
daily training environment as well as support for the successful transfer from training
to match play. The training environment puts huge demands on the body and mind; as
a player you are asked repeatedly to do the same shots over and over again, train in
the gym and work in a fatigued state.You also have the opportunity to make mistakes
and learn from them, to push the limits beyond that of a match, to test yourself and
ultimately develop your resilience as an athlete and an increased awareness of your
capabilities.

Resilience, or mental toughness, is constantly being developed during the thousands
of training hours you do throughout the year. As reflected in the Jones et al. (2002)
definition of mental toughness the notion of developing resilience is about, ‘having the
natural or developed psychological edge that enables you to generally cope better
than your opponents with the many demands (competition, training and lifestyle) that
sport places on a performer and specifically being more consistent and better than
your opponents in remaining determined, focused, confident and in control under
pressure’ (p.209). Developing mental toughness as part of the physical training
programme is a crucial factor to effective, sustainable training as well as successful
match play. As the world of squash continues to advance in technology, mental
performance is increasingly impacting game play. The benefit of player resilience is as
important as the technical, tactical and physical training and experience of players.

BUILDING MENTAL RESILIENCE
Mental training attitude

There are a few overarching concepts regarding mental training that are important to
consider prior to working on the actual mental skills. The aim of this first section is to
share some principles and approaches for building resilience within an effective,
individualized training programme. The following five concepts will be presented, and
these concepts are by no means thoroughly explored so please take the time to look
further into these areas for your own development (the appropriate book references
will be provided for further information).

B Growth mindset

B Relentlessness

B Deliberate Practice

B Optimism

B Mindfulness Acceptance Commitment (MAC).

These five concepts are some of the most researched and developed in the area of
building mental resilience. They are worth considering, and hopefully embracing as
part of your attitude towards your physical, mental and emotion development as a
player in your daily training and in your match preparation.

Table 6.1 Growth vs fixed mindset. (Adapted from Dweck, 2006)

Growth Mindset Fixed Mindset

Intelligence can be developed; Intelligence is static;

Leads to a desire to learn and therefore | Leads to a desire to look smart and therefore a
a tendency to... tendency to ...

... embrace challenges ... avoid challenges

... persist in the face of setbacks ... get defensive or give up easily

... see effort as the path to mastery ... see effort as fruitless or worse

... learn from criticism ... ignore useful negative feedback



... find lessons and inspiration in the ... feel threatened by the success of others;
success of others;

As a result they reach ever-higher levels | As a result they may plateau early and achieve less
of achievement. than their full potential.

Growth Mindset

The quality of your daily training is critical to any successful performance, and your
attitude towards yourself, as well as what you believe you can do, profoundly affects
the way you train and live your life. The intensity of training, the fatigue built up
through the week, and often the monotony of repetition can affect one’s daily mindset
and attitude. Understanding and embracing a ‘growth versus fixed mindset’ (Dweck,
2006) could make all the difference in the world.

The ‘growth versus fixed mindset’ as explained by Dweck (2006) emphasized several
important components for success in sport and life. These are highlighted in Table 6.1.
She also pointed out that ‘you have a choice. Mindsets are just beliefs. They're
powerful beliefs, but they’'re just something in your mind, and you can change your
mind’ (Dweck, 2006, p.16).

As a player or coach, consider where your mindset is and how you can get the most
out of yourself in training by accessing aspects of a growth mindset. Playing squash (or
any other high level in sport) is a choice, not a sacrifice. Embracing a mindset that
allows you to train effectively and enjoy the process will not only improve your training,
but your life. What a powerful way to train and improve with each shot in every
session.

Relentlessness

To be successful against opposition means that training has to be hard. The more you
can challenge yourself, the better you will be in match play. Divine (2014 and 2013)
highlighted the importance of continually pushing boundaries in your training through
structured challenges that make you uncomfortable. Be prepared to get comfortable
being uncomfortable, and learn about yourself in the training environment. Divine
(2014) went on to say how people are so much more capable than they think. He called
this potential ‘your 20x Factor, you are capable of at least twenty times what your
current paradigm allows you to believe’ (Divine, 2014, p. 9). The training environment
is the place to push limits to a breaking point in order to expand your comfort zone.
Consider what the 20x factor might be for you in your training programme. Discussing
what this might be with your coach and whoever is writing your training programme
could help make training the hardest and most rewarding thing you do.

The training environment is also where you can make mistakes and fail because you
are pushing the limits to the very edge. Failing is part of everybody’s learning and
training experience. Making mistakes and not achieving your goals is a reality of all
sport performances and part of the resilience-building process. Dealing with physical
and emotional pain and learning to bounce back from setbacks are also attributes of
mental toughness (Jones et al., 2002) that you should learn to embrace as you push
your own limits in training.

Get ongoing and regular feedback from your coach and those people around you who
understand what you are working towards. Do not forget your own improvement. Do
your own self-reflection and evaluation of your training (what went well? what needs to
be better?) and adjust your goals based on that evaluation. These are all steps in a
simple performance cycle: set goals and make a plan with clear intentions, take action,
get feedback and reflect on that plan.The process is crucial for ongoing growth and
development as a player (Fig. 6.4).This is not about being perfect. It is about being
productive, present and in a process towards achieving your goals.

Deliberate Practice

Deliberate practice, paired with constant feedback, is another quality of successful
training environments. Deliberate practice entails isolating the specific elements of
squash, repeating them over and over again, and getting feedback in the process to



allow you to develop appropriately to your needs and excel further in training and
match play.

Set Goals with Clear Intentions

!

Reflect and Evaluate

l

Make a Plan

[}
Take Action and Get Feedback

Fig. 6.4 A schematic plan of the performance cycle.

Coyle (2009) explains how deliberate practice enhances the neurological circuitry in
our brains. Through repetition, the amount of myelin (the insulation that wraps around
nerve fibres) grows, allowing neurons to fire with more speed, strength and accuracy,
which means stronger, faster and more fluent movement and thoughts. This is just
what you want for squash, Coyle adds - ‘Struggle is not optional - it's neurologically
required; in order to get your skill circuit to fire optimally ... you must make mistakes
and pay attention to those mistakes’ (p.44) - as is continuing with repeatable practice
of the smaller technical components of your game. This keeps your circuits firing, and
myelin functioning and growing.

Deliberate practice also reinforces the competitive nature of brain plasticity - a ‘use
it or lose it’ principle - and the way the brain maps what we do gets stronger through
repetition, as explained by Doidge (2007). Create purpose and intent for yourself by
taking time before every training session to be clear in what you are going to work on
that session and continue to break down the bigger technical aspects of your game to
smaller components that you can work on every day.

Optimism

Optimism is relevant to the quality of the daily training. Having a positive perspective
helps to shift attention towards what you can control, gives you the capacity to cope in
times of difficult challenges, and inner strength (Orlick, 2008).

Optimism is explained best by Seligman (2006, 2011) who is a leading expert in this
field. Seligman highlighted that optimistic people are those ‘who don’t give up and
have a habit of interpreting setbacks as temporary, local and changeable’ (Seligman,
2011, p.102). ‘They are unfazed by defeat and when confronted by a bad situation,
they perceive it as a challenge and try harder’ (Seligman, 2006, p.5). Pessimist
characteristics tend to reflect the opposite. Seligman believes that optimism can be
learned and we can choose the way we think.

Optimism therefore plays a crucial role in pressure moments within the training
environment both on and off the court. If we continue to allow ourselves to focus on
problems, we will actually have more problems. Conversely, asking yourself what you



can change in order to improve brings an element of control and alters your
perception, which leads to success and optimistic growth.

The MAC approach

There is an integrated approach in psychology that helps athletes develop a mindful
and non-judging awareness of thoughts, feelings and actions. This performance
enhancing approach is called Mindfulness, Acceptance, Commitment (MAC) (Gardner
and Moore, 2006).

Mindfulness stems from eastern philosophical traditions and is a mental awareness
with a non-judgemental focus on thoughts, emotions and stimuli occurring in the
present moment. It emphasizes that a mindful, task-focused attention is one that
observes the distraction, whether it is external (around you) or internal (in your head)
but does not evaluate it (good or bad, right or wrong) (Gardner and Moore, 2006).

Acceptance is being aware of those distractions, particularly internal distractions
such as negative mood or uncomfortable thoughts and appreciating this as a normal
part of a sport and human experience (Gardner and Moore, 2006). When negative
mood is experienced, there is no need to avoid it. Accept it without judgement,
knowing that it is time-limited and will pass. Through the acceptance of your thoughts
and feelings, you will ultimately make better performance decisions.

Commitment is a willingness to engage in behaviours that keep you on track towards
your goal(s), as well as reinforce the personal values you hold, in order to be a
successful player. Acknowledging your ineffective thoughts and feelings and redirecting
your actions with task-relevant behaviour helps to improve the moment and the quality
of your training.

Mindfulness, acceptance, commitment is about paying attention to your thoughts
and feelings, accepting them non-judgementally (not dwelling on the negative) and
then effectively shifting or redirecting your thoughts and feelings with useful actions to
alter your behaviour.

MENTAL TRAINING SKILLS

There are four key areas of mental development that will complement the previously
mentioned resilience attitudes. The four areas are:

B Self-awareness and motivation

MW Focus

B Effective behaviour under pressure
B Increasing self-belief.

One final area that will be touched on is performance lifestyle. The way in which we
‘live’ our lives while training and competing can have a significant impact on the
effectiveness. Some high-level reminders of quality living while training as a squash
player will be touched upon.

Throughout this section there are sample templates and tables for you to use in a
way that best suits you. They can be used in their entirety or you can take relevant
information from them to use on a regular basis and build into your training
programme. Lastly, while the information that follows has been presented in separate
sections, every section is connected to the other. When you work on something in one
area of mental performance it will have a direct positive impact on another.

Self-awareness and motivation

SELF-AWARENESS

Developing self-awareness is key to quality training. Knowing how you work with those
around you and being able to communicate information about yourself to others
contributes to an effective, productive and sustainable daily training environment.
Covey (1989) explained self-awareness as enabling us to stand apart and examine not
only the way we see ourselves in terms of our own attitudes and behaviours but also
how we see other people. Emotional intelligence is also worth exploring as this looks
further at the impact of emotions; specifically, being able to recognize and manage



your own emotional state, as well as being able to notice the emotional states of others
and use this to form healthier relationships with others.

Developing self-awareness can begin by creating a personal vision statement for
yourself (Table 6.2). A personal vision statement is something that is an expression of
your vision and values - knowing why playing squash is important to you, what it
means to you and having personal values that support your vision can help guide
difficult decisions that you may be faced with. At the heart of all successful sport
achievements is the passion that explains why you are committed to the sport.
Supporting your passion and commitment with your vision, values and a ‘top mission
goal’ for the season starts to increase your self-awareness and optimism. Committing
these thoughts to paper (or electronically) makes it real and acts as a reminder to you
of ‘why’ you are doing this. During slumps in training your vision can often be what
helps you pull yourself back up and keep persevering.

Table 6.2 Personal vision and values.

My PERSONALVISION for playing squash:

My TOP 3 values as an athlete, and one thing | can do regularly to make sure | am LIVING each one:

2.

3.

My MAIN goal for this year:

An additional awareness-raising exercise that you might find helpful is to establish a
morning and evening routine (see Table 6.3). Routines help make useful behaviour
automatic and can help you in your preparation and recovery for training and
competition. Routines are never permanent, but rather a flexible, adaptable
framework. In this case, morning and evening routines are there to help set you up for
your day and maximize your evening/night recovery.



Table 6.3 Morning and evening routine.

My MORNING routine:
What | do to best prepare for the day: Some questions to

consider...

® Whatam | excited
about and looking
forward to doing today!

® Whatis my purpose
today?

® What are the key

things | will work on

today to move me

closer to my purpose?

My EVENING routine:
‘What I do to finish the day and get ready for tomorrow: Some questions to

consider

® Was|'on' an
zone today or ‘off’ and
unbalanced?

d in the

® What contributed to
how | felt?

B What were three
things that went well

today? (and do again
tomorrow)

MOTIVATION

Generally more time is spent training than in match play. Maintaining motivation on a
day-to-day basis can mean the difference between improvement gains and not. Your
internalized motivation to succeed and your ability to bounce back from setbacks with
even more determination are qualities of highly motivated athletes (Jones et al., 2002;
Hunt-Davis and Beverage, 2011; Divine, 2014). Therefore, the challenge of any daily
training environment for a squash player is how to get the best out of yourself every
training session.

Years of sport psychology research has repeatedly demonstrated the positive
relationship between goal setting and motivation and achievement (Weinberg and
Gould, 1995). Goal setting is about supporting your vision with action. Setting goals
creates direction, clarity and daily purpose. Knowing what you are trying to achieve
each day can relieve boredom and introduce new challenges, and over time with
deliberate practice small gains are made contributing to greater achievements. To stay
motivated, begin by reflecting on what you wrote in the previous section - your vision
and main goal(s) for the season. Hopefully you feel a sense of excitement when you
read this to yourself. Now, consider the combination of the three types of goals
explained below to help map out what your more specific goals could be.

OUTCOME GOALS: ‘WHY’ ... | AM DOING THIS

These goals are often directly linked to your personal vision and top mission goal for
the season. They typically focus on the result of a competitive event such as winning or
achieving place in a tournament or even beating a particular opponent. Achieving
these goals depends not only on your ability and effort but also that of your opponent.
You may have played the match of your life and lost or missed out on a spot in the
semi-final because on the day someone else was better than you. Despite the fact that
outcome goals may not always be in your control, they lie at the heart of why we enjoy
the competitiveness of playing and should exist at part of your annual, long-term goal
planning.

PERFORMANCE GOALS: ‘WHAT”’ ... | WANT TO ACCOMPLISH/ACHIEVE

These goals focus on achieving a standard or particular objective which is specific to
you and measured against your own previous performances. These goals tend to be
under your control, as they are referenced against something that you achieved on a
previous occasion, for example improvement in physiological testing or video evidence
of your backhand drop shot getting stronger and more accurate. Performance goals ask



the question what. What do you need to improve on, by how much and by when? This
helps you guide the work you do to reach a higher standard and get you closer to
achieving your outcome goal(s).

PROCESS GOALS: ‘HOW’ ... | WILL DO THIS

These goals comprise of all the technical, tactical, physical, mental and lifestyle
components that make up a squash player’'s daily existence in their quest for
improvement. Process goals focus on the specific aspects of what you are working on
in order to improve. Process goals may be anything from the technical aspect of your
swing to improving your shot consistency or increasing your speed by doing specific
movement drills. It could also be the discipline to write down your reflections from each
training session, or getting the one hour of rest for recovery you need during the
middle of the day. Successful process goals answer the question how. How can you get
better in reference to what the performance goal is, for example: if | want to improve
my forehand drop shot how am | going to do this?

Process goals are essential because they drive deliberate practice. They bring you in
to the present moment and steer your efforts reminding you about what you need to
be working on. This is important because too often, especially when fatigue is high,
players run the risk of simply going through the motions of training. When this
happens, it is hard to guarantee the quality of the training session and often runs the
risk of injury. Not being fully present prior to training is going to happen from time to
time, but being able to reduce how often this happens by creating purpose and intent
prior to the session will positively impact the work you do. Asking yourself a simple
question such as ‘what am | going to work on today?’ can bring you in to the present
moment and create a mindful approach to what you are about to do, leaving other
issues or concerns checked at the door. Use Table 6.4 to begin working on your goals.
Involving your coaches in the process of setting goals is a good idea. Being on the
same page and knowing that you are working together on key aspects of your game is
important for improvement and achievement.

Focus

Maintaining an ideal level of focused intensity during training sessions is key to quality
and sustainable training. This requires a combination of knowing what your optimal
level of focus is, how to refocus if distracted as well as knowing what you like to do to
‘recharge’ your batteries when the session is done (Orlick, 2008). Bringing a focused
intensity to training helps to establish an optimistic and positive pattern in
performance that can be carried into competition.

Table 6.4. Goal setting.

Outcome Goal(s) for this season: (end of season ranking and/or tournament

placement or wins against
opponents)

Performance goals: Process goals for each

What are the key areas of my game | want to work on in performance goal:

the next 2-3 months: How I will work on this goal, my

action:

1.

2.

3.




When focusing effectively you are in a relaxed state of being alert. Your mind is able
to focus appropriately on the relevant information so you can make accurate decisions
and respond effectively. When pain and fatigue of training or life’s experiences are
overwhelming, often the negative emotions, questioning and self-doubting thoughts
creep in to our head. Your focus is distracted and directed to listening to what the
negative voice has to say: ‘my legs feel tired today’ or ‘why can’t | get this shot right?’
which makes it difficult to remain committed to what you are there to do.

Distractions that shift focus away from the task can be internal, such as the voice
inside your head, or external such as other people, noise, conditions of the court, or
things happening elsewhere. Both fatigue and nerves can also cause you to be far
more susceptible to noticing irrelevant information, making poor decisions and being
consumed by the negative. Table 6.5 begins the process of distraction awareness by
helping you identify those things that distract you in training and what happens to you
when you get distracted.

Table 6.5 Dealing with distractions.

1. What distracts you?

2. Are the distractions internal or external?

3. What happens physically, mentally and behaviourally when you get distracted?

4. What do you notice about yourself?

Focusing and refocusing techniques

Once you are aware of distractions and their impact, you can begin to develop
strategies to positively focus and refocus if distracted. It is not a very reliable strategy
to just hope that something will work on the day so making time during training to
practise strategies will help you be prepared for matches.

The MAC approach, mentioned earlier, is an overarching framework that can help
with effective focusing and refocusing. If the training session begins from a place of
mindfulness where your thoughts and feelings are focused on what you are about to
do, then you set yourself up for a purposeful session. Equally, if you arrive at training
with a head full of thoughts or negative emotions, MAC can be helpful to bring you into
the present moment. Specific strategies that can help focus or redirect your thoughts
to refocus are:

B Positive Cues: Having effective and strategic words, phrases or prompts can help
focus on the task at hand. They can be visual (something you look at), verbal
(something you say to yourself) or physical (something you do). Cues include
technical cues (about your stroke or shot), tactical cues (your game plan) and
motivational cues (to help you push through a tough rally or recover from a mistake).
Your positive self-talk strategies are sometimes referred to as power statements
(Divine, 2014). Identifying these can redirect your negative thoughts and help you
develop productive ways to focus on your training. Developing these takes time,
awareness and some reflection post-training to find what works best for you.

B Breathing: Remember to breath! As simple as this sounds, when your focus starts to
shift away and your negative mindset creeps in breathing can help to bring you back
to the moment and control your emotions. The area of bioneurofeedback is
increasingly showing how breathing can impact your physical and mental state
(Werthner et al., 2013). Breathing exercises can serve two main purposes: for
relaxation/recovery and effective focusing/ refocusing in training and competition.



The evidence surrounding breathing exercises suggests that when time is taken to
engage in slow rhythmical breathing (guided either by a type of music, biofeedback
device, or your own counting mantra such as ‘in, 2,3,4, pause, out, 2,3,4) this slows
the heart rate and breathing rates. A state of coherence is achieved, which helps to
turn off the stress response. Breathing exercises for recovery and focus are aimed at
turning off your active sympathetic nervous system. This allows the body and mind
to relax by engaging the calm parasympathetic nervous system, which supports the
recovery process. When breathing exercises are built into daily training you are also
training effective brain wave activity, for example: being alert and ready to go vs
daydreaming.

B Switching off: Being able to switch off is important, as often players feel that to be
successful and committed they have to ‘eat, sleep and breathe’ squash. It is
incredibly important to give your brain a rest and create down time. Directing your
brain away from squash helps to keep things in perspective, and can create a
positive focus on other areas of your life, which can ultimately have an enhancing
effect on performance back on the court.

EFFECTIVE BEHAVIOUR UNDER PRESSURE IN TRAINING

Handling situations where you feel pressured and dealing with adversity comes with
the territory - in any sport. Feeling under pressure usually means something is about to
happen that you care about and is important to you. Pressure can also be associated
with the demand of the situation outweighing your preparation or perceived ability
(e.g. training with a better player) or when unexpected events happen or when
appropriate resources aren’t available, such as equipment. When you experience
pressure situations your beliefs and attitude, your past experiences and personality all
play a role in how you interpret and respond to pressure. Your interpretation or
appraisal of a pressure situation can be one of threat or opportunity. The way in which
pressure affects you can be a combination of mental (self-doubt, worry or confusion),
physical (butterflies, tense muscles or increased heart rate) and behaviour (short
temper, forgetting things, pacing or showing up late) symptoms (Jones and Moorhouse,
2007).

Sources of pressure will always occur; they will vary from player to player and will
come from different places within and outside of squash. In the training environment,
pressure is more often chronic than acute. The ‘on-going’ aspect of training (and life
around training) can create situations where players start to break down and often
don’t even realize this until it is too late. Training is supposed to put the body and mind
under pressure and this activates the sympathetic nervous system (flight or fight) for
longer periods of time compared to that of a match. This is different to the pressure
and nerves of competition, which can come on very strong, but should subside as play
begins or when the match is over. During training it is important to develop your own
mental strategies to manage day-to-day pressures. Having stress in your squash life is
inevitable and should be seen as a good thing. When pressure is embraced and
perceived positively you are able to use it to your advantage, adapt to change and
make correct decisions (Jones et al., 2001. 2007).

Handling Pressure Effectively

While the training environment never fully replicates the physical, mental and
emotional states of competition, there are still opportunities in training to develop
pressure coping strategies and build resilience. Start by noticing what puts you under
pressure, how you usually interpret this pressure (as a threat or opportunity), how this
pressure makes you feel and how you respond (see Table 6.6).



Table 6.6 Identify your sources of pressure: how pressure affects you

and your response.

Source of pressure

Interpret pressure
and impact on me

How | typically
respond

How | should
respond

Training at the end
of the week — fatigue
from the week

Makes me worried and
question what | am
doing and feel grumpy
and irritable

Go quiet and don’t
interact with anyone,

especially the coach

Let the coach (or
someone) know how |
am feeling and get their
help to understand

the training and work
through (push through)
training that day

Next, there are three types of strategies for handling pressure effectively (adapted
from Jones and Moorhouse, 2007):

1. Go to the source: If you can identify the pressure that is causing you stress, you
can attempt to stop it or reduce the impact of that pressure, such as having that tough
conversation with your coach.Taking time to plan for most eventualities can be a great
way to manage situations when they arise. ‘What-if’ planning can be great for
discussing possible scenarios that could occur, and then developing plans to deal with
them. The more you plan, the better, even if only half the things you plan for happen.

2. Appraisal: If going to the source of pressure is less of an option - or not in your
control - then your interpretation of the pressure (either as a threat or opportunity) is
hugely important. ‘How you think about or appraise pressure determines whether you
are stressed by it’ (Jones and Moorhouse, 2007). You have a choice about how you
appraise pressure. The challenge is being able appraise or reappraise the situation as
an opportunity in order to be effective in the moment, excited and use the pressure to
your advantage.When you appraise negatively or get in to a negative mindset you are
more susceptible to irrational thinking or cognitive distortions such as catastrophizing,
jumping to conclusions, black and white thinking or taking things personally. Peters
(2012) explained how two regions of the brain, the amygdala (emotion centre) and the
frontal lobe (thinking brain) need to work together to lessen the negative impact of
pressure. However, the emotion centre of the brain, which he refers to as the ‘inner
chimp’, is five times stronger than other parts of our brain, and wants to be in control
by overriding the thinking brain. The aim is to manage the ‘chimp’ and engage the
thinking brain. Consider in Table 6.7 how you might reappraise you own negative or
irrational thought and begin your own process of challenging your own thinking that
causes you stress.

Table 6.7 Convert irrational thinking to rational thinking.

Irrational thought Rational thinking and positive affirmations

| always struggle with this
workout, | hate it, | can’t do it

| did this 2 weeks ago; Let’s take it one minute at a time and
use one of the cues that helps me get through it




3. Coping Strategies: Coping strategies can help you manage pressure and control
nervous energy so you can prepare and focus on training, assist in your recovery and
improve overall body awareness. Coping strategies can be one of or a combination of
mental, physical or behavioural.

Mental coping:

B Different forms of meditation for mental relaxation
B Mindfulness training
B Imagery (see Table 6.8 for different uses of imagery in squash)

It is helpful to be in a place that allows you to be comfortable, focused and have your
eyes closed (not to do while driving).

Physical coping:
M Yoga
W Progressive muscle relaxation

B Breathing exercises - for overall relaxation as well as physical preparation pre-game
or pre-serve

Mental and physical:
B Find a relaxation and imagery script that works for you
Behavioural coping:

B Routines - performance routines (see Table 6.9) as well as daily preparation routines
(morning and evening routines mentioned earlier)
B Post-match reflection

Everyone has a will to win but very few have a will to prepare

Vince Lombardi

Avoid leaving preparation to chance. Routines are a flexible but planned process to
preparing for the training day or match. Routines help you to:

Table 6.8 Different uses of imagery.

Imagery Use Examples

Mental practice of technical skills Mentally rehearse aspects of your technique
e.g., shots, movement on court Your own:

Improving confidence and positive thinking Mentally rehearse previous, successful
performances e.g., rally-winning shots,
recovering from being down Your own:

Tactical rehearsal and problem solving Mentally rehearse tactics related to game plan
or positive recovery at critical moments or poor
referee call Your own:

Controlling emotional arousal and anxiety Mentally rehearse relaxing images in
combination with a deep-breathing technique
to stay focused on what you want to be
thinking about, great squash playing or
something else Your own:

Performance review and analysis During post-match or training session review,
which may include the use of video you can




imagine (relive/replay) what was good or what
needs to be better next time Your own:

Preparation for performance In preparation for any performance you can
mentally rehearse your routine which can
include warm-up and game plan.You can also
imagine different court conditions or scenarios,
opponents, officials, recovery from a mistake
Your own:

Within performance routines Mentally rehearse closed skills like serves and
your pre-serve routine Your own:

Maintaining mental freshness during injury There is considerable evidence that suggests
using imagery while away from your sport due
to injury or illness to help activate the muscles
and create a sense of familiarity and
connection with your sport while not being able
to physically train or compete Your own:

W Stick to what you know works, avoid lastminute unnecessary change and unhelpful
distractions

B Be flexible, though, in your preparation, sometimes you must adapt to varying
circumstances

B Create familiarity and calmness

B Keep you in the moment

B Bring a sense of clarity and awareness to what you are doing

Table 6.9 Pre-, during- and post-match routines and interaction

with coaches and support staff.

What you do What you like to Think
about/ Focus on/how
do you like to feel

One to three days before: (what
works well in your preparation
for a match)

Night before:

Morning of/ X hours before:

Warm-up off court
Warm-up on court

10-15 min before:

Knock-up:
Start of game:

Game plan:
Between games (including input
from coach):

Between matches:

Post-match input from
coach(es):

Post-match input from support
staff:

INCREASE SELF-BELIEF

The positive relationship between belief and performance is significant. One only has to
look back in time at great sporting achievements, such as Roger Bannister breaking the



four-minute mile when everyone around him said it could not be done. Self-belief is a
key factor underpinning sustained performance in the game of squash.

The training environment is a great place to begin the process of growing self-belief.
By acknowledging the good things that happen every day in training you are building
confidence and slowly over time cultivating belief in yourself. Self-belief must be
genuine and unshakable. Those who have ‘real’ self-belief tend to possess an inner
belief that does not require regular external reinforcement or acknowledgement. They
do not need to tell others of their achievements, they do not take things personally and
they welcome ongoing feedback to development their abilities (Jones and Moorhouse,
2007) - they have a growth mindset.

Identifying your achievements:

You often do not take time to acknowledge the things you have achieved and thus
nurture your belief, and in doing so you prevent yourself from building on strengths
and limit your ability to repeat those successes on a regular basis. In an effort to
develop self-belief, it is important to take time to remember and reflect on those
moments of achievement (no matter big or small). In Table 6.10 you should identify
your achievements, both recent and from the past. Next to each achievement,
highlight a quality that helped you achieve that particular goal. The achievement is
now history, but the quality you possess lives on and will be what you will need to draw
upon for future success. Take a moment and begin your own building blocks of belief.

Table 6.10 Building blocks of belief.

Identifying your achievements and why you were successful

Achievement Evidence

Winning club championship. Took each match one at a time and didn’t jump ahead
mentally to the next round.

Finish the hardest workout | have | Determination to do it, perseverance even when | wanted to
ever done. stop.

Continue to develop your self-belief by identifying at least one good moment from
daily training. There is a natural tendency for most players to spend more time
critiquing their game. This will not (and should not) change, as part of any successful
player’s journey is constantly looking at what needs to get better and working on all
aspects of your game. But what you can also do is notice what is going well. Do not
ignore your improvements! To help with this process, see the sample sheet ‘daily
training reflections’. Use the daily training diary sample sheet (Table 6.11) - or your
own version of this - and take a moment at the end of each training session to reflect
on how training went that day. This provides a constant record of how things are going
and gives you the chance to reinforce your strengths and build your own belief every
day by noticing the little things that went well.



Table 6.11 Daily training diary.

DAILY TRAINING PREPARATION AND POST-TRAINING REFLECTION
DATE I start the training session well hydrated?

YES /| NO

YES / NO

d on and ready to train with

e YES / NO
What went well? ;
focused duing training

What will | work on tamorrow? YES / NO
Was | able to regain focus if | needed to;

COMMENTS YES / NO

Wit Jid | start the training session well hydrated!
YES |/ NO

YES |/ NO

4 on and ready to train witk

nd of reflection: YES / NO
What went well?
ssed during training:
What will | work on tomorrow? YES / NO
3 regain focus if| needed to?
COMMENTS YES / NO

Life off the court

The life of a high performing squash player is one that often exists in a bubble. The
high volume of training, travelling and tournament playing means there is little time
available to do much else. However, taking time to consider things that may co-exist
with squash training should be considered. Successful athletes believe not only in the
power of the mind and the physical work that must be done, but in the importance of
having a life outside of sport to help avoid an ‘overly’ singular focus on sport. Areas to
stay on top of include:

B AM and PM daily routines;

B Nutrition - daily healthy eating as well as pre- and post-training hydration and
appropriate food intake;

B Rest and recovery - during the day, between training sessions;

B Sleep - getting the right amount of sleep;

B Planning your time - when you have appointments to get to and errands to run;

B Strong relationships with friends and family - including positive and supportive
communication.

Keep in mind there are Performance Lifestyle advisors and career counsellors who
understand high-performance sport, and who can help explore options around your
squash for you to think about while being an athlete and for life after competitive
squash.

CONCLUSIONS

It is important to believe in what you are doing, to understand why you are doing it, to
learn from every experience and to ultimately feel like you have done all you can to
prepare when you enter the court. Being effective in your daily training environment,
from the moment you wake up in the morning to when you leave the club at the end of
training, helps you stay in control of your destiny and believe in the journey you are on.



Fig. 6.5 Self-belief is a vital trait to succeed in squash. Without being arrogant or
complacent, Nick Matthew will not allow any doubts to enter his mind before a match.

Working on your mental performance is an integral part of your daily training. The
body and mind do not exist in isolation; therefore as you train physically, technically
and tactically remember to integrate aspects of mental training and performance
lifestyle into your programme. Develop your growth mindset and embrace
opportunities to push your boundaries. Be relentless in training, especially when under
pressure. Set challenging, effective goals and create a deliberate practice approach to
every session. Be optimistic in all aspects of your squash game as well as your life. A
positive outlook will engage parts of the brain that keep you focused, present, mindful
and emotionally in control.This allows you to get the best out of yourself every session.
You have the opportunity every day to build mental resilience in performance and life.
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CHAPTER 7

THE PSYCHOLOGY OF MATCHPLAY

Simon Hartley, Be World Class

WHAT THE PLAYERS THINK

Nick Matthew OBE

| used to think nerves were a bad thing until | read a quote on the EIS gym wall
saying if you're not nervous going into a match then you're not ready. This now
makes me think if | am nervous it's a positive and signals that | am mentally ready.
Of course you're more nervous in the big match with the crowds and the telly -
when this happens | think about my three-point game plan and try to simplify it in
my mind to focus on a specific point and remove the negative thoughts.

When the going is tough and my lungs are burning | look at the short-term and
just at that rally | am playing. If | win that tough rally then | get the ball in my hand
and | can take a moment to recover and reset my mind. | did some work with Elary
Hanley (legendary International Rugby League Player) and he always said to me
‘brains not brawn’ - meaning when you are breathing out of your backside it's easy
to just focus on what is happening physically and just hit and run - at this point you
have to work even harder to mentally focus and stick to your plan.

James Willstrop
When | was younger | focused too early and too much on the upcoming match -
this began to stress me out! Now | will of course think about it the night and
morning before, but | will only start to really sharpen my thoughts around an hour
before the match.

| do get nervous and that is natural. | deal with pre-match nerves by focusing on
what | need to do in the upcoming match and recalling the work | have put in to get
here. | feel that focusing on what you want the outcome of the match to be can be
too much out of your control. | prefer to focus on how | am going to get there
(tactics, strategies and so on).This helps me channel my thoughts positively.

The pain in training is harder for me to deal with than the pain in match
play.When you’re playing a match there are a lot of external stimuli to push you
(such as team mates, ranking points, prize money). So for me it's harder but
probably more important to get yourself mentally up for a hard training session.
When doing a physically brutal training session | rationalize it by telling myself that
the pain is not forever; you're either going to die or finish the session - it will end
somehow! Sometimes the pain during the match prevents you from applying a
tactic - you have to just accept the pain and reassure yourself by knowing you
have done the hard work in training - that is why training hard is essential mentally.

Laura Massaro
If you over-think a match the night before it can disrupt your sleep pattern, which
can definitely affect the way you play. And if you over-think a match before you
play it can be mentally draining and you can turn up to the match already tired.

| like to write my plan down the morning of the match so it is crystal clear in my
mind. When planning my match tactics | use a theory called ICE - Identify, Commit,
Execute. If | fully commit to my plan | am confident | will win 9/10 matches. Going
back and focusing on my written-down plan gives me complete clarity and helps
me deal with nerves. If | become completely result-driven this can create nerves. |
am better focusing on the performance than the result. During matches | have a
piece of paper in my towel with key words on (such as Good Body Language,
Bounce, This Rally) to help me focus back on my plan if things are going off track.

The pain | deal with in training gives me confidence to deal with the pain during a
match. Because | train so hard | know that if | am in pain then so is my opponent,
and gain mental strength by knowing this.

Jenny Duncalf



The morning before a match my coach will feed in a way that replicates my
opponent that day. When | do get nervous | just let it happen - it's nature’s way of
getting you ready for the match. When | was No.2 in the World, | played Laura in
the quarters of the Worlds. | felt very nervous and shared this with my coach. Just
sharing these feeling helped them go away.

When being coached | like information to flow both ways and create a journey
together. | completely trust my coach and want him be honest and tell me what
needs to be changed. The best coaches are extremely passionate about the sport
and truly care about the player and they bring that intensity with them in the
coaching session. | have good and bad periods with my coach, but as with any
relationship you have to work at it to keep it successful.

As long as my opponent is feeling the same as me - | actually enjoy the pain!
Some players seem to have a natural ability to block out the pain and not let it
affect them.

Fig. 7.1 Squash is both physically and psychologically draining; being mentally robust is
essential to succeed.
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Fig. 7.2 Psychologically Nick Matthew is one of the toughest players the game has ever
seen, time and again showing mental strength to win matches that appear to be beyond
his reach.

WHAT THE COACHES THINK

David Pearson

At the end of the day | feel the main sports pyschology goes on between the player

and the coach. A coach truly knows the personality of the player and what will or

won’t work. To be a very good psychologist you need to really know the player, not

just superficially - you need to know what makes them tick day-in and day-out.
Having nerves makes you ready to play at 0-0. Having no nerves can be a sign

you are being complacent - which is a bad thing no matter who your opponent is.

Paul Carter

Practice sessions need to be mentally challenging as well as physically. They should
replicate the sport in all aspects to be most effective. If you know who you are
playing at the weekend you should be thinking about and planning your sessions,
with your opponent’s strengths and weaknesses in mind.

Between the knock-up and the start of the match it's about calming the player -
you can only do that if you know the player you are talking to. You can overpump
up your player - you need to know what level of arousal works for each player,
particularly the optimal state of arousal of your player - they will all be different.
Creating the required level of anticipation is very much individualized. A good
coach will equip a player with a strategy to help cope with nerves.This strategy will
involves simple tactics that aim to stop any panicking.

Having the ability to deal with pain is what differentiates between good and
world-class players.You have to train to the level of pain felt in matches - without
this when you feel pain in matches it’'s a novel feeling and you may not be able to
cope with it.

David Campion

Psychologists have helped our players focus on what they can actually change.
Players can sometimes worry about things they can’t control, creating unnecessary
worry and distraction. Psychology guides our player to focus on the process and not
worry too much about the outcome - creating a here-and-now mindset.



Players will always get nervous and that's a good thing because it shows they
care about the result.The top players will rationalize these feelings and turn them
into a positive thing.

Players have an incredible ability to suffer physical pain - this comes from their
unquenchable desire to win squash matches. | don’t know whether people are born
with the ability to deal with pain or not, but all the top players are definitely
talented at it.

Fig. 7.3 James Willstrop firmly believes that hard training sessions help prepare you not
only physically, but mentally, for the brutal matches.

INTRODUCTION

Most players and coaches recognize that our mind is pivotal to our performance. In
many cases, players have very similar levels of skill, tactical know-how and athleticism.
The difference between them is often dictated by what goes on between their ears. For
some players, walking onto court can change their mindset. The simple act of walking
through the glass door often presents them with a challenge. How do you manage your
headspace in competition? How can you control your thinking and feeling state, rather
than letting it control you?

Our mind can be incredibly powerful. If we can direct it, the mind is a valuable asset.
However, when it is out of control, it can cripple us. What happens when things don’t
go our way? What do we do when doubts creep in? How do we respond when we make
mistakes? What do we do when the game swings away from us and it looks like we
might lose it? During this chapter, we will look at how to control our thinking and
feeling states, so that we can optimize our performance.

THE CRUX

Ultimately, the psychology of performance hinges on one simple principle. In order to
perform well, we need to be focused on the right thing at the right time. To do that, we
need to be present - in the moment. When players find themselves ‘in the zone' it is
normally because they become immersed and absorbed in the moment.They are
completely focused on the task at hand. Of course, the opposite is also true. When we
are not completely focused on the right thing at the right time, we tend to make errors.

Life teaches us that we experience the world through our senses. More specifically,



our experience of the present is sensory; we see it, hear it, feel it, smell it and taste
it.When we are performing in sports, our experience tends to be dominated by our
vision, auditory and kinaesthetic senses.Therefore, to become immersed in the
moment, we need to see, hear and feel our performance ... not think it.

Interruption

| am sure | am not the only one that has driven considerable distances in my car and
been seemingly unaware of what | have been doing. | have arrived at my destination,
with no idea of what cars | have been sharing the road with, or the decisions that |
made to get there. | cannot even remember which songs have been playing on the
stereo. | was on ‘autopilot’. Clearly my eyes were open and the visual information was
received by my brain. My ears could hear the music. | even made decisions about
braking, accelerating and turning. | navigated and responded to traffic. However, in
truth | was partially disengaged with it. There was something between me and the
sensory experience; something interrupting the process. That ‘something’ was my
thoughts. | often think of this phenomenon as ‘thought blindness’ (although it clearly
affects more than our vision). Mack and Rock (1998) refer to it as ‘inattentional
blindness’. Simply put, it means we are not really registering what is happening around
us. Our thoughts are becoming a distraction.

Over the years | have spent a considerable amount of time working with elite
professional cricketers. Batsmen have an interesting challenge. They need to select
and play shots against deliveries that often exceed 80 miles per hour. The generally
accepted definition of a fast bowler is one who bowls consistently at over 90 miles
(145km) per hour. A cricket pitch is just 22 yards (20m) long. That gives batsmen
around half a second to pick up the trajectory of the ball, decide which shot to play,
and then to execute it. As if that were not hard enough, the best bowlers not only get
the ball to swing laterally through the air, but also to deviate off the pitch. In that time
the batsman must make up his mind whether to defend the ball, attack it, leave it to
pass the stumps or, if it is aimed at his chin, take evasive action (The Economist, 2012).
This cannot be done consciously, because conscious contemplation takes at least half a
second, by which time your stumps may have been uprooted. Therefore, in order to
select and execute a great shot, the batsmen recognize the need for a ‘clear mind’ -
one that is free from thought. To play great shots, the batsman needs to watch the ball
early and keep focused on it throughout.

Through your own experience you will know that thoughts can be cumbersome. They
often take a relatively long time to form. Neural physiologist Benjamin Libet (2004)
suggests that it takes 0.4-0.5 seconds to switch on conscious thought. In fast-paced
sports, such as cricket and squash, this means that if you have to think about it, it is
too late.

This is further complicated when we engage our internal dialogue. Our thoughts are
often verbal and linguistic. We tend to think in words. Therefore, it is common to
experience a conversation between our ears. However, this dialogue is not always
made up of whole sentences or even whole words. Our thinking can happen faster than
the formation of the words. In essence, we begin the next thought before we fully form
the first. Therefore our thoughts can be snippets of conversations, partially formed
sentences and clipped words. Sometimes, we experience this as a half-whisper or the
fleeting shadow of a thought. Although this may all sound pretty innocuous, it is these
glimpses of thoughts that interrupt our focus.They appear in those crucial micro-
moments during our performance. Instead of being focused on what we are seeing,
hearing and feeling, we end up being momentarily ‘blinded’ and distracted by these
semi-complete thoughts.

Switching Focus

Of course we do need to think during the performance. Players need to make decisions
during a rally, as well as between points and between games. | am not suggesting that
players should not think. However, thinking needs to be done at the right time!

In reality, focus is an incredibly dynamic concept. The cues that we need to focus on
are in constant flux. Players have to switch their focus between a multitude of different
stimuli at the click of a finger. Jon Hammermeister (2011) has referred to the need for



rapid and appropriate shifting of attention as ‘mental agility’. Doing this successfully
requires the athlete to be entirely immersed and absorbed in each moment.

What does this look like in practice? Many game sports coaches refer to the PDA
(Perception, Decision, Action) cycle to describe the way in which a player’s attention
shifts during the game (Vickers, 2007; Hartley and Walker, 2011). Let us walk through
the basic process for a squash player.

W Firstly they perceive. They read what is going on around them. If their opponent has
just played a shot, the player might assess the weight and height of the shot, the
opponent’s position and their movement.

B All of this information (and much more) will then inform their decision. What does
the player do based on their perception? Where will they move? What shot will they
look to play?

Bl Once they have made their decision, they will execute their action: make their move
and play their shot.

Obviously, as a player moves through this cycle, their point of focus must change.
When they are in the ‘perception phase’, their focus needs to be wide and primarily
external. They need to pull in information from the world around them. They must focus
on what they see, hear and feel from their environment. As they enter the ‘decision
phase’, that focus must switch and become internal. When we make decisions, our
focus is inevitably directed at our own thoughts.

Once a player has decided upon the most effective action they need to be able to
execute it.To execute our skills and play high-quality shots, we need to have a very
specific and narrow point of focus. In some cases that might need to be predominantly
external (focusing on an external cue, such as looking at the ball) and in some cases it
is primarily internal (focusing on the feeling cues from our body, which helps us to
regulate the power that we use and therefore the weight of the shot). Interestingly
England Head Coach, Chris Robertson, talks about ‘shot responsibility’ (Hartley, 2012).
He explains that, in the moment when a player takes a shot, they should be entirely
immersed in the shot. That moment should be their ‘quiet time’ when everything else
except the shot disappears into the background; it is a moment devoid of anything
else.

CONTROLLING THE SWITCH

The ability to control our focus throughout that cycle can separate players. Controlling
focus and rapidly changing our focus is a skill. Therefore, it requires practice. Let us
take this a stage further. High-level coaches are also aware that the PDA cycle actually
has more phases in expert performance. It is not simply a case of perceiving, then
deciding and then executing. As players become more experienced they often have a
secondary perception and decision phase before they execute their action (Hartley and
Walker, 2011; Neumann and Sanders, 1996). Through experience, players are able to
process information and make decisions more quickly. More experienced players tend
to narrow the number of potential shots they consider, which simplifies the decision-
making process. With additional time, players have the ability to reassess before
executing their action. Is it still the right shot? Is the opponent in the position that |
expected them to be in? If they are, | may simply confirm my initial decision and go
with it. If not, | may need to change tack and play a different shot.

In a match situation, we are not given more time to cater for the extra perception
phase, the reassessment and another decision. The ball does not slow down to allow us
to fit in these extra processes. Therefore, we have to be able to run the processes more
quickly and to change our focus more quickly. If we fail to focus back onto the shot
quickly enough, we deny ourselves that important ‘quiet time’ in which to execute the
shot.Tactically of course we can help ourselves by starting the whole process as early
as possible. Physically we can also ensure that we are able to move quickly and
therefore give ourselves more time at ‘the sharp end’ - the final approach into the shot
and shot execution. However, we also need to ensure that we can switch focus quickly
and effectively. In short, we need to get our focus on the right thing, at the right time,
as early as possible.



World-class Focus

In a recent conversation with Chris Robertson, he described the way that truly world-
class players actually have a third perception and decision-making phase before
executing their shot (Hartley and Walker, 2011; Hartley, 2012). At the very last moment
before playing the shot, they will make a final reassessment. Perhaps they were
planning to play a drop shot. Has their opponent come up behind them quickly? Is the
drop shot still on? Should they opt for a flick to the back of the court instead of the
drop?

The ability to make late decisions separates players in a vast number of open-skill
sports, where athletes react to their opposition. When we make late decisions and
execute skills later, we give the opponent less chance to respond. Novices find that
hard to do because they may not have the ability to switch their focus between
perception, decision and action at lightning speed. Not only do they require longer in
each phase of the cycle (it takes them longer to perceive and assess, and longer to
make their decisions), it also takes them longer to pin their focus firmly on executing
their skill (Hartley and Walker, 2011).

Easier Said Than Done

| often describe focus as a torch beam. Focusing on the right thing at the right time
means we shine that beam where we need it. Is our torch beam focused on the
opponent, the decision, or the feel of the shot when it needs to be? The challenge for
many athletes is actually to take control of the beam and decide where the beam will
shine.What is it that you need to focus on? Can we direct the spotlight quickly and then
hold it on that cue long enough to execute the skill? Controlling this beam can be a
challenge. That challenge tends to be exacerbated if we are scared (Easterbrook, 1959;
Horn, 2008). Imagine walking along a path in the dark with a narrow flashlight beam. If
you are scared, you react differently. If you hear something go bump behind you, the
likelihood is that you will spin round and shine your light on it to see what made the
noise. This draws your beam from the path you are supposed to be following. If you
were comfortable walking the path, or you could see pretty clearly, you would be much
less likely to take your beam off the path.

In sport, if we are not feeling confident we tend to start over-thinking (Rotella, 2005).
This draws our focus internally (Blanke, 2007) and we become absorbed by our
thoughts. As Chris Robertson suggested, a player should arguably be 100 per cent
focused on the ball as they prepare to execute the shot. If they are not focused on the
ball, the chances of playing a decent shot are pretty remote. If the player is thinking
about the mistake made in the last shot (instead of shining their spotlight on the ball),
the focus will be shining on their own thoughts.

The moment during the PDA cycle where a player is fully immersed in the shot is a
state that is also referred to as a ‘mindless’ state (Rotella, 2005). When we examine the
demand in this detail, it is possible to see the extent of the mental challenge. Squash
players not only need to switch their focus from one cue to another, they also need to
switch between thinking and ‘non-thinking’.

Just Focus on the Shot

How can we reduce the number of errors? One solution is very simple: ‘Just focus on
the shot’. Obviously, it is easy to say, but not necessarily easy to do. Fortunately, our
brain is actually wired to help us. Although it may not sound like an advantage at first,
our conscious brain can only do one thing at a time. This enables us to control what we
do focus on. Athletes often ask me, ‘How do | stop thinking negative thoughts?’
Inevitably, telling ourselves to stop thinking about it does not tend to work. Here is a
little exercise to illustrate the point. Your challenge is to stop thinking about the colour
blue. Do not think about anything blue - not blue skies, blue seas or blue anything. Of
course, it does not tend to work. The simple answer is to start focusing on something
else. Try thinking of something red, like a shiny red Ferrari, red roses, ripe strawberries
or red apples. Are you still thinking about blue?

When we play a shot it makes sense to shine our torch beam on the shot; to see it,
hear it and feel it. This means different things to different players. Some players might



focus on feeling balanced, or feeling the weight of the shot through the racket. Others
prefer to watch the ball onto the racket head or listen to the sound of the shot. When
players really listen to their shots, they will often recognize the differences in the pitch
as the ball hits the strings. Is it a dull thud or a ‘ting’? We can often detect when our
timing is slightly off by the sound and rhythm. Every player has different cues that
make sense to them.When they focus in on these cues, they often execute their skills
really well. | often spend considerable time helping players to find the points of focus
that work really well for them.

Focus Follows Interest

A little while ago | had a conversation with a tennis player who was struggling to
perform in competition. More specifically, they found it a real challenge to focus on
their processes because they were consumed by the result. They were investing their
focus in the score. Their mind was so tied up in trying to win the game that they failed
to focus on hitting the ball well. If we think of focus like a torch beam, this player’s
beam was alternating between the scoreboard and their own thoughts.

‘Damn, I’'m two points behind. | need to win the next point ... Oh ****, |'ve just lost another
point. | can’t lose this, | just can’t. | can’t get beaten by an opponent that’s twenty places
below me in the rankings. How will that look?... What is my coach going to say?... What will
the press say? Come on, get it together’.

Throughout this process, the player is not focused on the shots. They are not truly
watching the ball, or feeling the weight of the shot.Therefore, they are not executing it
well. In our conversation, | said something to the player that they found bizarre.

| said, ‘You have to be more interested in how you play the shot than where the ball lands.’

‘That’s ridiculous’, he replied, ‘because if the ball lands outside the white line it’s out and
I lose points. If it lands inside the white line it’s in and | get points.’

‘Yes’, | said, ‘I know all that. However, you have to care more about how you hit the ball.
Your focus follows your interest. You have to be more interested, and care more, about how
you hit it.That way you'll focus on the shot completely and you’ll play it really well. You’ll
play it with the right weight, trajectory, direction and spin. When you do that, it is more
likely to land where you want it to.’

There is a common mental pattern that occurs in the minds of many athletes. It often
starts when they are overly focused on the result. Sometimes the player will experience
this as a feeling they call ‘pressure’. When we feel ‘under pressure’ there is a tendency
to over-think our performance and try too hard. We become absorbed by our thoughts.
We think the performance, rather than seeing, hearing and feeling it. As a
consequence, we tend to make more errors. Most athletes find that this leads them into
a downward spiral; they over-analyse the mistake, beat themselves up about it, think
more and try even harder. The net result is usually a bigger mistake. The answer of
course is to focus on the process - to care more about how they play the shots. So,
what makes this a challenge for players?

DELVING DEEPER

So, why is it that the tennis player was more interested, and cared more, about the
result? Like many of the athletes | have worked with, this particular player felt that they
needed to win. There is a difference between needing to win and wanting to win.
Athletes often feel that they need to win because their sense of self-worth depends
upon the result. It is not hard to see why. Most elite athletes have been playing their
sport since they were children. For most of their lives they have known themselves as
‘a squash player’. Being ‘a squash player’ becomes central, and dominant, to their
identity. In some cases, it is the only thing they perceive that they have ever been any
good at.

When we tie our identity to one role, we may start to feel a need to be good at it.
Many players will use their results to judge whether they are good enough or not.
Therefore, winning becomes critical. If we do not win, we conclude that we are rubbish
at the one thing we really identify ourselves with. ‘If | am a squash player and I'm
losing, | must be a rubbish squash player’. For many athletes, a game of squash
becomes a means of selfvalidation. They use their results to answer the question, ‘Am |



a success or a failure?’

Humans have a tendency to seek respect and recognition. Many people do this
through their profession or social networks. It is common for many athletes to use their
successes in sport as a form of social currency in their peer group. The problem of
course is that when results do not go our way, we start to struggle. Our mind starts to
get anxious. What happens if | do not win? Will people respect me? If we perceive that
our success in life depends on our results on the squash court, we become really
vulnerable. Pinning our success as a person on results puts us in a very fragile position.
Matches, and even points, can take on a new meaning.

What's the Job?

My ears prick up when | hear players taking about ‘Big Matches’,'Big Games’ or ‘Big
Points’. On one occasion | asked an England player, ‘How many points is a ‘big point’
worth?” The player looked confused. ‘Well, one’, came the reply. ‘How many points are
the others worth?’ | continued. ‘They’re worth one as well’. The principle here is that
the points are all equally valuable. Therefore, it makes sense to perceive them as
equally important and play them with the same focus. If we perceive them differently,
we are likely to feel differently about them too and potentially change our focus. If we
think they are more important, there is a chance we will become more anxious about
them and start to over-think them.

The key here is our perception. If we view the next game as ‘a big game’, we may
begin to see it as career-defining, or even life-defining. We might start to think that our
job is to achieve our dreams, to make all those years of training worthwhile, to repay
those who have invested so much in us, to meet the expectations or to realize the
dreams of those around us. In reality, none of those things are our job. The game of
squash looks pretty simple to me. | do not think the job is to win. | know that might
sound rather strange, but it is true. | think the job is simply to score as many points as
we can, and concede as few as we can (Hartley, 2013). And that is it! | would argue
that this is equally true for a recreational player as it is for the World No.1.

It may sound like a cop-out to say that the job is not to win. Surely that is what
competitive sport is all about, right? | agree that players want to win and it is what they
aim for. However, winning and losing is outside of our control. There are a myriad
factors that influence the result - not least the opponent and the officials. The
processes, however, are within our control. We control our thoughts, focus, decision-
making and execution. We do not control the result, or other people’s judgements, or
their expectations, or what the press say. Our job is to control the processes, not the
outcome. Our perception of pressure often comes when we get the job wrong.

De-fusing the Bomb

If players use their performances and results on the squash court to inform their self-
worth, there is a very good chance that they are attempting to fill a void. Humans often
look to some form of external validation when they do not provide themselves with
internal validation. Business executives often use their job title, their salary scale, the
size of their car or house to tell themselves that they are successful.

It is pretty common for us to use other people’s feedback to provide the validation.
When we do this, we tend to become overly concerned about what others might think
or what they say about us. In this position, we are also vulnerable. Put simply, we place
our view of ourselves at the mercy of something external. If the business executive
loses his job with the fancy job title and the salary, he may conclude that he is a failure.
Equally, if we rely on other people’s validation, we hand them control for our sense of
self-worth.

To diffuse this, we need to be able to construct our own view of ourselves based on
who we are and what we do. The Ancient Greek aphorism, ‘Know thyself’, is one of the
Delphic maxims inscribed on the Temple of Apollo at Delphi. It has been a central pillar
in philosophy, and certain theories of psychology, through the ages. Knowing ourselves
is fundamental if we are to accept ourselves. Simply put, we need to know who we are,
not just what we do. If | asked, ‘Who are you?’, would you reply by saying, ‘Il am a...”?
Many people only know themselves by their roles. If | defined myself by my roles, |
might say, ‘I am a father, a husband and a performance coach’. But that does not tell



you who | am, it tells you what | do. The truth is, these roles are temporary. There was a
time before | became a husband or father. However, | was largely the same person | am
now. Although there are things about me that have changed since | got married and
had children, the essence of who | am transcends these roles.

To find out who we are, we need to look deeper. What are you like as a person? Are
you kind, helpful and generous? Are you selfish or selfless? Perhaps it would be more
useful to ask, when are you kind, helpful, generous and selfless? What are your core
values as a human? Are you honest and trustworthy? Do you compromise these
values? Are there times when you might ‘flex the truth’, for example to avoid
embarrassment or hurting someone’s feelings maybe?

It is when we begin to reflect on these things that we start to gain a sense of who we
are. In order to accept ourselves, we need to know ourselves and like ourselves. We
need to know that we are a decent human being - that we make a positive contribution
to our world. To make a positive impact, we do not need to be world leaders or Nobel
Peace Prize winners. We can make a contribution in every interaction. Are the people
around us better because we are in their lives? This understanding becomes our
foundation. It allows us to realize that we do not need to win squash matches or
impress other people in order to accept ourselves. We do not become a better person
by winning. We do not become a worse person when we lose. We do not need to win to
be successful in life. Although society offers us definitions of success (such as winning,
wealth and fame), ultimately we decide whether we are successful or not. We choose
what constitutes success.With a wider, more grounded view of success, we free
ourselves of the need to win, without losing our desire to win.

PULLING THIS TOGETHER

Very simply, our performance hinges on our ability to focus on the right thing at the
right time. We need to immerse ourselves in the moment and become absorbed in the
processes. In sports such as squash, the focus changes constantly and at the blink of
an eye. We need to be able to switch our focus rapidly between our perceptions,
decision-making and executing the shot. Crucially, in those moments when we take the
shot, we need to keep a clear mind. In these moments, we need to focus on seeing,
hearing and feeling the shot... not thinking. Our focus follows our interest. So, to focus
on the process we need to care more about how we play the shot than we do about
where it lands. This becomes tricky if we tie our ego, our identity and our self-worth to
our results. If we depend on external validation, we often get caught in a trap. To fill the
void, we need to provide the validation ourselves. We need to understand that we are a
good person and a valuable member of humanity. In order to allow ourselves to focus
fully on the shot, we often need to know ourselves and accept ourselves first.



Fig. 7.4 James Willstrop has an exceptional ability to keep digging deep mentally and
retain composure in moments of extreme pain and pressure.

REFERENCES

Abernethy, B., Summers, J.J., and Ford, S. (1998). Issues in the measurement of
attention. In Advances in Sport and Exercise Psychology Measurement (ed. J.L.
Duda). West Virginia: Fitness Information Technology, pp.173-195.

Baghurst, T., Thierry, G. and Holder, T. (2004). Evidence for a Relationship Between
Attentional Style and Effective Cognitive Strategies During Performance, Athletic
Insight 6(1). Available

www.athleticinsight.com/Vol6lss1/AttentionalStylesandEffectiveCognitiveStrategies.htm

(accessed 15 February 2012).

Blanke, G. (2007). How to Stop Overthinking Your Life and Start Living, Real Simple,
August 2007.

Bond, FW. and Flaxman, P.E. (2006). The ability of psychological flexibility and job
control to predict learning, job performance, and mental health, Journal of
Organizational Behavior Management, 26, 113-130.

Clingman, J.M., and Hilliard,V.D. (1990). Race walkers quicken their step by tuning in,
not stepping out. The Sport Psychologist, 4, 25-32.

Collins, J. and Hansen, M.T. (2011). Great By Choice. London: Random House.

De Oliveira, R.F., Damisch, L., Hossner, E-]., Oudejans, R.R.D., Raab, M., Volz, K.G. and
Williams, A.M. (2009). The bidirectional links between decision making, perception
and action, Progressive Brain Research, 17(4), 85-93.

Duncan, J., Phillips, L. and McLeod, P. (2005). Measuring The Mind: Speed, Control and
Age. London: Oxford University Press.

Easterbrook, J.A. (1959). The effects of emotion on cue utilization and the organization
of behavior. Psychological Review, 66, 183-201.

Economist, The (2012). In The Blink Of An Eye, The Economist, 23rd April 2012,
Available www.economist.com/blogs/gametheory/2012/04/decision-making-cricket.

Elliott, B. (2006). Biomechanics and Tennis, British Journal of Sports Medicine, 40(5),
392-396.

Gallwey, T. (1986). The Inner Game of Tennis. London: Pan Books.

Gill, D.L., and Strom, T.E. (1985). The effect of attentional focus on performance of an
endurance task. International Journal of Sports Psychology, 16, 217-223.

Hamilton, J. (2008). Think you’'re multi-tasking? Think again, NPR online, 2nd October



2008.

Hammermeister, J,. Pickering, M, and Lennox, A. (2011). Military Applications of
Performance Psychology Methods and Techniques: An Overview of Practice and
Research, Journal of Performance Psychology, 3, 3-13.

Hartley, S.R. (2011). Peak Performance Every Time. London: Routledge.

Hartley, S.R. (2012). How To Shine; Insights Into Unlocking Your Potential From Proven
Winners. Chichester: Capstone.

Hartley, S.R. (2012). Switching Focus; A Crucial Skill, Journal of Performance
Psychology, 4, 23-33.

Hartley, S.R. (2013). Two Lengths of the Pool: Sometimes the simplest ideas have the
greatest impact. Arkendale, UK: Be World Class.

Hartley, S.R. and Walker, S. (2011). Switching Focus in Tennis: Playing in ‘The Zone’,
Podium Sports Journal, September 2011. Available
http://www.podiumsportsjournal.com/2011/09/18/switchingfocus-in-tennis-playing-
the-zone (accessed 15th February 2012).

Horn, T. (2008). Advances in Sport Psychology. Champaign, IL: Human Kinetics.

James, W. (1890). The principles of psychology. New York: Henry Holt.

Libet, B. (2004). Mind Time; The Temporal Factor in Consciousness. Cambridge, MA:
Harvard University Press.

Mack, A., and Rock, I. (1998). Inattentional blindness. Cambridge, MA: MIT Press.

Maxeiner, J. (1987). Concentration and distribution of attention in sport. International
Journal of Sport Psychology, 18, 247-255.

Moran, A.P. (1996). The psychology of concentration in sport performers. Exeter, UK:
Psychology Press.

Nideffer, R.M. (1976). Test of Attentional and Interpersonal Style. Journal of Personality
and Social Psychology, 34, 394-404.

Nideffer, R.M. (1980). Attentional focus-self assessment. In Psychology in Sports (ed
R.M. Swinn). Minneapolis, MN: Burgess, pp. 281-291.

Ravizza, K and Hanson, T. (1998). Heads Up Baseball: Playing the Game One Pitch at a
Time. Columbus, OH: McGraw Hill.

Rotella, R.J. (2004). The Golfer’s Mind. New York: Free Press.

Rotella, R. J. (2005). Putting Out Of Your Mind. London: Pocket Books.

Summers, J.J., and Ford, S. (1995). Attention in sport. In Sport psychology: Theory
applications and issues (eds T. Morris and S. Ford). Chichester: Wiley, pp.63-89.

Taylor, J. (2010). Understanding Focus in Sports, Psychology Today, 13th July 2010.
Available www.psychologytoday.com/blog/the-power-prime/201007/sports-
understanding-focus-in-sports (accessed 15th December 2010).

Taylor, ] and Wilson, G.S. (2005). Applying Sport Psychology: Four Perspectives,
Champaign, IL: Human Kinetics.

Vickers, J.N. (2007). Perception, Cognition and Decision Training; The Quiet Eye In
Action. Champaign, IL: Human Kinetics.

Weissman, D.H., Roberts, K.C., Visscher, K.M. and Woldorff, M.G. (2006). The neural
bases of momentary lapses in attention, Nature Neuroscience, 9, 971-978.

Wulf, G., McNevin, N. H., Fuchs, T., Ritter, F., and Toole, T. (2000). Attentional focus in
complex skill learning. Research Quarterly for Exercise and Sport, 71, 229-239.



CHAPTER 8

THE SCIENCE AND ART OF COACHING

Danny Massaro (with David Pearson), University of Central Lancashire

WHAT THE PLAYERS THINK

Nick Matthew OBE

The key to good coaching is knowing the player you are coaching - you are not just
coaching a technique you are coaching a person and it is vital to know what makes
that player tick. When you are a kid sessions are very coach-led and you must have
faith in what your coach is saying - but it's still healthy for the player to ask
sensible questions and find out why they are being told to do certain things. As you
get older and more experienced there should be a much great player input and it
becomes very much a partnership.

I can see through false positive feedback - having positive feedback is of course
good - but | would prefer honesty than falseness. In a session I'll get a lot of
information from my coach at the start, then we work together to find the key. A lot
of information is good as long as you find the thing that actually makes the
difference to your performance. Simple feedback is the ultimate goal as it is the
easiest to process, butsometimes you have to go through all the information
together to find the nugget

James Willstrop

A coach should have a presence when delivering information, but it should be a
two-way street. The coach should be respected at all times and the information
taken on board by the player, but essentially it should be collaborative and involve
a two-way dialogue.

Laura Massaro
| like to have a picture of the future - | like to know why we are doing a certain
exercise and how it's going to improve me as a player. | like to know why we are
making technical changes so | then have trust in the change when using it in a
match. When | changed my grip last year, | was told what to do and why - then
worked it out for myself - it’'s about a feeling as much as anything else. A good
coach will not give too much information and will give positive feedback during the
session. Key words will be delivered. Too much feedback and stoppages take me
out of my rhythm and | can lose the feeling.

As a player you need to know that your coach is passionate about making you
improve and cares about you as an athlete and a person.



Fig. 8.1 David Pearson (right) is one of, if not the, most successful squash coaches in
history - producing multiple world individual and team champions, including three times
world champion Nick Matthew (left). David is a strong advocate of the ‘art’ aspect of
coaching.

Fig. 8.2 Both Nick Matthew and Laura Massaro still have coaching sessions on a very
regular basis; between them they own four World, four British Open and nine British
Closed Titles, but they both believe having respect and a good honest relationship with
your coach are essential to their success.



WHAT THE COACHES THINK

David Pearson

Don’t use excuses to not change techniques - a lot of coaches will wait until the
closed season and this may be too late. If you spot a technical issue stopping
tactics from being delivered don’t be afraid to deal with it there and then. A good
coach will be able to spot technical problems with the swing. They don’t just watch
the game, they watch the detail; an outstanding coach is the one with the ability to
solve this problem. Spotting technical problems can be quite easy - changing them
is another story. The two world champions | coached in 2013 went back to the
absolute basics in technical terms - both Nick and Laura completely changed their
grips. It doesn’t matter who you are working with as a coach, don’t be afraid to
strip it all back to the beginning.

In between games you are there to support - give no more than two tactics and
one technique advice - do not overload. Different players like different coaching
styles between games, and good coaches will change the way they are between
games according to the player. It is essential between games that your nerves are
not observable by the player.

A coach shouldn’t be afraid to stop a session and talk things through. In a
technical learning session it should be 50/50 between verbal interaction and
physical activity. A good session does not always end in a good sweat!

Malcolm Willstrop

Since my players are usually with me from a very young age for a long time,
technical matters are part of the long haul, just as most teaching is. Coaching
visiting - and often more established - players as | do, | would still offer technical
advice when appropriate, but perhaps less forcibly than with younger players,
whose technique | am shaping from the beginning.
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Fig. 8.3 Jenny Duncalf has spent thousands of hours being coached; she is considered
one of the finest technical players on the world tour.

INTRODUCTION: THE RISE OF NEUROSCIENCE



In the past decade there have been huge advances in the ability to study the brain, a
topic called ‘neuroscience’. Armed with ever more powerful ‘neuroimaging devices’,
neuroscientists have discovered certain truths about our brains. Perhaps the major
truth is that of ‘Neuroplasticity’, which is the fact that the brain structure grows and
changes throughout our whole life. Linda Page stated in her groundbreaking book
Coaching with the Brain in Mind, ‘We now know that how we think can modify the brain
that we use to do our thinking. Coaching clients can learn to think in ways that change
their capacity to feel, think, and act - and ultimately to shift who they are in the world’
(Rock and Page, p.18).

Neuroscientist Jeffrey Schwartz (Rock and Page, p.18) gave an interesting
perspective of the coaching process: ‘Oh | see what coaching is ... it is a way of
facilitating self-directed neuroplasticity.” In other words, coaches help people to change
their own brain/mind structures by challenging their players with questions, tasks and
discussion. The premise is that people change their own brain structure depending
upon what and how they think, ultimately self-coaching their own brain into an
appropriate adapted state. In squash terms this may be a player finally being able to
think for themselves more often in pressure situations, or ‘click’ in their understanding
of a technique or tactic.

Neuroscience has supported the complex nature of coaching and given weight to the
individual and complex nature of the brain and mind. Most of this chapter on coaching
squash pushes in the direction of revealing how very personal and human coaching is
and neuroscience has been able to support that. Rather than trying to simplify the
individual, social and contextual complexity of humans and the way we interact,
neuroscientists are revealing deeper layers of complexity. They are learning from
coaching - the science is being led by the art.

In the preface to his book Proust was a Neuroscientist Jonah Lehrer reveals details of
how artists anticipated the discoveries of neuroscience over a century ago.

Their imaginations foretold facts of the future. Of course, this isn’t the way knowledge is
supposed to advance. Artists weave us pretty tales, while scientists objectively describe the
universe. In the impenetrable prose of the scientific paper, we imagine a perfect reflection
of reality. One day, we assume science will solve everything.

He goes on to propose a fuller perspective:

Unlike scientists who began to separate thoughts into their anatomical parts and although
these artists witnessed the birth of modern science - Whitman and Eliot contemplated
Darwin, Proust and Woolf admired Einstein - they never stopped believing that the truths of
consciousness must begin from the inside, with what it really feels like.

Whether you lean towards coaching as a science or more as an art, | hope this chapter
reveals a good balance for you and you can accept both sides into your outlook.

THE NATURE OF COACHING

There’s so much more to coaching squash than merely teaching someone how to
hit the ball.
Jonah Barrington, p.76.

In search of the Holy Grail!

Of all the chapters in this book, this one is probably the least black and white, yet still
informed by research and collective experiences. Over the past twenty-five years,
coaching has really taken off as a topic to be analysed and dissected. Like many of the
other forms of sports science in this book, coaching itself has begun to be treated as
another form of science, where research is undertaken to push closer towards a model
of improved coaching. The thing is, coaching is all very human and no matter how
much we try to quantify and ‘find the many truths’ of coaching, we will never find
them. Taking from the philosophy of Ken Wilber, one of the world’s most published
philosophers, only ‘partial truths’ exist.We can have fun searching for them, though
remembering not to get too fundamental about it, an affliction that many have fallen



foul of. Coaching is always about interpretation. It is a personal process, specific to
situations, affected by moods and dependent upon levels of maturity within the people
involved. There exists no definitive rulebook; there never will be. Only a journey into
the unknown, quite like life itself.

It is important to remember there really is not one superior formula to coaching
squash or indeed any sport. No equation exists for a coach that can guarantee success
with players. Yet what is available in the following passages is a road map of
possibilities well informed and backed by research and experience. As a coach you may
not agree with or be able to apply all aspects, yet hopefully it will benefit your
imagination and craft in some significant way.

Contradictions and Uncertainty

The paradox for the coach is that whilst they seek certainty they must learn to enjoy
and accept it is an uncertain process. Armed only with a loose (or in some cases strict)
philosophy and various depths of knowledge, the coach is deluded if they think they
can make the process a certain one (for example, if you do this more, you will win; if
you don’t do this you will lose).

It would be foolhardy to claim that coaches all have the same talents and impact on
player development. Just as you get different quality doctors or different classes of
schoolteacher you certainly have wide ranges of talent in coaches too. It remains a
mystery why some people just ‘have it’ and some do not, no matter how much we try
to explain it. A coach can just fit a certain relationship and situation at a certain time,
yet in different circumstances they just cannot make it click. It is a rare coach that is
able to thrive in all situations at most times of their career. Some just never seem to
make it work despite having great knowledge and ideas. There are past players who
slide effortlessly into coaching well, whilst others just struggle. Some people develop
into the role better over years of effort and learning yet some just do not.

The difficulty can be the contradictions. Coaching is about things you can see as
much as things you cannot see. It is about changing, as much as staying true to your
roots. Coaching is about patience as much as it is about urgency. It is about confident
direct leadership and letting others lead. Strangely, it is about winning whilst losing
and losing whilst winning, the big picture and the small. Coaching involves guesswork
as much as it involves facts, intuition versus intellect. Coaching can be scientific but it
is mainly an art. That wonderful ability to find the right words to say just at the right
time is as artistic as any painter stroking a brushstroke just in the appropriate place.
Like art it is about interpretation and instinct, a faith in the unknown. Armed with only a
vision of how things can become, coach and player must trust each other, share
understandings and hold mutual respect close. Overall, coaching is about relationships
more than formal instructions.

David Pearson

When | was national coach | was often asked by the Performance Director at the
time to write down everything | did so that other coaches could copy it. | used to
say that there was no point to that because lots of my coaching skill was based on
me and my personality. Things you can’t write down. For example | am told | have
a good way of relaxing players, | don’t know why and | wouldn’t be too interested
in knowing why. It may be a natural part of me or a skill I've acquired over time. |
tend to read people well as a session progresses and | adapt accordingly. It's those
little adaptations that matter, that sense when it's important to change what
you're doing or keep on with the same thing.

A Matter of Opinion

Which of these do you list as the top six most important attributes a coach needs to
be?

Stubborn Positive Learner
Leader Listener Intelligent



Charming Warm Eloquent
Educated Funny Worrier
Organiser Researcher Loving
Confident Planner Spiritual
Friendly Protective Judgemental
Streetwise Wise Strict
Forgiving Honest Interesting
Motivating Strong Popular
Respected Patient Driving
Enthusiastic Calm Older

Up to date Maverick Perfectionist
Fun Cool Human
Analytical Loyal Pragmatic
Faultless Knowledgeable Male
Female Muslim Christian

My nationality Past professional

This is a very personal choice for you, the reader. You have so many individual
experiences, values and beliefs; you know this task has no correct answer. There is no
hierarchy or combination above any other. Each of these single words could have a
whole book or books written about them. There could be strong justifications for every
word being more important than the next in terms of what an expert coach requires.
This is an important point to be appreciated. Too often there is an assumption that to
‘coach the right way’ is to do this or that. There is always a new piece of validated
research or a tale of success that pertains to be a whole truth or at least a key part of
the whole. Methods such as detailed observation, longitudinal study, structured
interview and many more qualitative and quantitative investigations into topics
relating to the coaching process are used well, yet for every ‘aha’ moment and every
‘pattern’ that is revealed, nothing can rightly preach to be the only way to go.

The same confusion goes for specific areas such as skill development, nutrition,
strength and conditioning, talent identification, parental roles, psychology and so on.
Even paradigms such as ‘old school’ being less or more superior to new methods also
shift from situation to situation. Only one thing remains certain, which is that not much
is certain within the art and science of coaching.

Map Makers

We must see people in terms of their future potential, not their past performance.
Sir John Whitmore, p.16.

Essentially coaches are ‘map makers’. They point the way for the player. A player’s
journey is a process of exploration, taking many wrong turns as well as right ones. It
can be a shared journey but the player must be the one to travel first. The finest
players lead their coaches through their journey, not the other way. Coaches after all
are just coaches. It is the player that counts. They play! This is a principle many
coaches do not grasp in this age of the ‘supercoach’.

A good question to ask, as coaches seek to put more and more detail on maps by
adding research, reflections and advice, is: are they depriving performers of a much-
needed struggle? By over-enthusiasm, over-worrying, feeling responsibility and craving
their own kickback of success, maybe coaches are creating over-complicated maps
smothered with too much detail, consequently depriving players of the freedom to go
and explore for themselves. Most often the learnings are in the exploration and in
particular wrong turns and getting lost on their journey. If this is the case, then the art
of appropriate map making is a far more important skill to acquire than merely piling
up information and coaching jargon.

David Pearson

We have replaced wisdom with knowledge. We have lost the human feel and tried
to replace it with too much evidence and information. All the best players | have
ever worked with made it because of who they were and how damn hard they
worked, their character too.Yes | helped them a lot but like Peter Nicol always used



to tell me: ‘He’s the player, he's the one who goes out and does it, not the coach.’

Wisdom is Earned, Knowledge is Cheap

Knowledge is knowing that a tomato is a fruit; wisdom is knowing not to put it in a fruit
salad.

Brian O’Driscoll,

Irish Rugby Union Captain

Football coach Jose Mourinho speaks at the heart of a modern issue in sports coaching,
and squash is no exception:

| think we are in a moment of contradictions. Because there is a wave of opinion that says
because the knowledge is available for everyone - the distance between you and the
knowledge is nothing - we have got generations of people well-informed, well-prepared. |
disagree. | feel a lot, when | read what people sometimes write, that it's not like this,
because when the knowledge is at the disposal of everybody, some people are in a comfort
zone. When the knowledge is not at your disposal, you have to think. And you have to
produce knowledge. If you want a good training session because you want to coach
defence in a low block you have 200 sessions [pointing to the computer, where they are
accessible on the internet]. If you don’t have this you have to produce it yourself. So | see
lots of replicas.You got to the fifth division, or Under-10s, the two centre-halves open, the
goalkeeper gives the ball to the central midfielder, the central midfielder isn’t technically
good, he loses the ball. But they keep going in the same direction.We are in the moment of
stability because the knowledge is available to everyone and we have stopped in a comfort
zone.

(Telegraph/GaryNeville, 2014).

Mourinho’s sentiments are echoed by David Pearson:

When | started coaching in the early eighties you were thinking on your feet a lot, | suppose
I've just carried on trusting myself to work it out. | have hardly ever read a coaching book
or manual in my life. | read all sorts of other things like history and war stories but as for
information on coaching | have tended to avoid them. As fascinating as they are and | know
it may be a fault but | have always liked to work things out and trust my own intellect. I've
had many coaches talk a great game over the years and been at conferences where | have
been told ‘how to coach’ but | rarely see them make the impact themselves apart from
talking about it.

Coaches tell me all the right things why their players lost and which tactics they did or
did not employ correctly.They have great suggestions for drills and exercises and tell me all
the psychological theories of what is going on. It's all interesting and they are very
convincing when you listen, sometimes | wonder how on earth | can coach with all this
about me. But, and it’s a big but - rarely do | hear someone explain why problems occur
from a technical angle or how to specifically improve things within that individual person
out there playing. We can all be good at sounding clever and regurgitating things we’ve
read but actually coaching, changing players and improving problems over the years - that
is coaching to me. And the players know it too.

Coaching Pressure and Lack

There has always been an expectation that a coach is someone who helps people
improve yet nowadays there seems to be a lot of added pressure placed on coaches to
make a significant difference. We have seen coaches given far more media attention,
far more qualifications and education, and many more coaching positions have been
rewarded with full salaries or good hourly rates of pay. This all brings expectation and a
pressure to live up to the role as ‘chief influencer’. Results are required and time to
deliver reduced. Coaching criticism is rife. There is always an expert pointing out the
alternative method, always a piece of research suggesting you need to be more up to
date, and when things are good always a bit of social media to boost your ego in
unhealthy proportions. This can bring stress to the environment, which is rarely good.
So it is really important that coaches have strategies in place to reduce the ‘pressure’
that will come their way.

The feeling of ‘lack’ is a destroyer of many things. It dents your confidence and
brings paranoia. It stiffens your creativity and makes you vulnerable to academic
elitism, coaching folklore and quick fix marketing gimmicks. It takes away faith in
oneself to just be you.



Lack feeds ‘hero worshipping’ of those who appear not to lack! With the rise in coach
education and the chopping down of sport into all its tiny expert components, it gets harder
to operate confidently by just being yourself. It is hard to feel complete as you are
encouraged to reflect, philosophize and force improvement upon yourself. | witnessed this
pressure coming in through the late 1990s. The need to evolve and adapt is of course a key
part of life, but to do it from a position of ‘lack’ or ‘should’ is unhealthy and a trap to be
avoided. Be interested, be curious and listen but most of all think for yourself.

David Pearson

Hopefully you will finish this chapter a little more accepting of yourself and the way you
currently operate.

Building on the Uniqueness of the Individual

This definition provided by the International Coaching Federation points towards the
personal qualities required to coach in the original sense of the word individuality:

Coaches are trained to listen, to observe and to customize their approach to individual
client needs. They seek to elicit solutions and strategies from the client: they believe the
client is naturally creative and resourceful. The coach’s job is to provide support to enhance
the skills, resources and creativity that the client already has.

In the appropriately titled book You Haven’t Taught Until They Have Learned, John
Wooden, one of the most revered coaches in the history of sports, offers his insight into
individual player needs:

I am not going to treat you all the same. Giving you the same treatment does not make
sense because you're all different. The good Lord, in all his infinite wisdom, did not make us
all the same. Goodness gracious, if he had the world would be a boring world don’t you
think? You are different from each other in height, weight, background, intelligence, talent,
and many other ways. For that reason each one of you deserves individual treatment that
is best for you. | will decide what the treatment will be. It may take the form of gentle
encouragement or it may be stronger.That depends on you.

They are all different. There is no formula. | could name players, all who were spirited but
in a different way. You can’t work with them exactly the same way.You’ve got to study and
analyse each individual and find out what makes them tick. Some you may have to put on
the bench more. Others you have to pat on the back more. | wish there was a formula. The
same thing won’t work with every team. It depends on the personnel. So you have to know
the individuals you are working with.

A strong recent example of the need to consider individuality is the reference to
‘genetics’ in David Epstein’s award-winning book The Sports Gene. For much of the
past ten years there has been a push towards ‘10,000 hours of practice’ being a bare
minimum to reach peak performance no matter what your genetic makeup. Suddenly,
evidence suggests that number or indeed any set total, is not as certain as previously
populated; as Epstein says, ‘there is no magic formula’. He brings powerful scientific
arguments in relation to gender, race, willpower, age and physiology, which again adds
complexity to standard folklore. He uses science to reveal deeper layers of complexity
than we previously thought:

I learned that some skills that | thought were innate - like the bullet-fast reactions of Major
League hitters - are learned, and others that | thought were entirely voluntary acts of will,
like the compulsive drive to train, have important genetic components. | learned that the
best genetic and physiological research in sports often contradicted my intuition about elite
sports performance.

We know in squash that we have all types of people, from all types of backgrounds,
culture and race that have gone on to make the very best of players. Saying that, some
have struggled and have been fighting the genetic tide so to speak. Others are clearly
blessed in certain areas and like horses in horseracing and sprinters in sprinting, some
have the breeding to fit squash’s particular demands of twisting at speed and keeping
going at it! The beauty of ‘game sports’ like squash, however, is that there are so many
facades to the sport that gains can be made in many areas, not least technical,
psychological and tactical areas.This is where the shrewd coach can thrive by mapping
pathways based on unique visions for each individual.

SQUASH-SPECIFIC NEEDS:



Each player will have personal strengths and weaknesses in the major areas of squash:
technical, psychological, tactical and physiological.

PLAYING STYLE AND PERSONALITY NEEDS:
Players play and see squash in different ways and use squash to meet different
personal needs. Below are just four possibilities:

B Hard worker: small improvements over the long term, dedicated, wants honest
feedback, effort-based, long-term thinking, strong-willed, discipline pays off in the
end

W Naturally gifted: game seems to come easy, quick improvements, variety of skills,
develops own ideas, short-term success especially in juniors, flowing movements,
good ‘squash brain’

W Structured thinker: likes a plan and information, logical, likes a discussion, plays in
patterns, ‘we can work it out’ approach, likes patterns, built by design, difficulty with
creation

B Unstructured creative: random ideas, experimental, new shots, fun-based, likes play
and game-based practices, finds structure hard to stick with, spontaneous.

Each player will have a natural way they approach trying to win a squash match. It is
imperative the coach and the player understand this and then agree where they want
to develop. Rarely will a complete change of approach work and likewise a rigid
approach will keep a player limited. Maturity in your natural style is usually best
recommended where a player knows their own strengths but is willing to adapt where
necessary over the years. This will closely be related to a player’'s natural personality
and the wise coach will understand the importance of matching both and coach
accordingly, because this is where deep motivation lives. Without a player feeling
motivated and energized no journey will ever be completed.

PERSONAL AND LIFESTYLE NEEDS:

It is said that ‘good coaches coach players yet great coaches coach people’. A player is
not a machine outside of human existence; they are simply a person who plays squash.
A coach’s ability to understand, take an interest and offer support in personal and
lifestyle factors that the person has is very important to the whole process. Areas to
consider are:

W Welfare

Family connections

Finance

Health

Maturity (moral development)
Living conditions

Social skills

Personal history
Connectedness and belonging
Life skills, such as cooking, cleaning
Organizational skill
Cultural/religious beliefs
Emotional intelligence
Self-identity and self-esteem
Personal relationships
Educational.

Measurement and investigative tools

There are many subjective and objective methods of discovering, recording and
quantifying player needs. Examples include:

B Game analysis (post-game and real time)
B Performance profiling
B Psychological profiling



Physiological testing

Biomechanical analysis

Situational analysis

SWOT analysis

Intuitive (gut) input

Family and friends input

Input from others who know the athlete and are trusted to give well-informed
judgements (other coaches, ex-professionals, some competitors, officials)
B Observational - spending time with players in diverse situations
B Discussion and interview
B Questionnaires
B Coaching conversations
B Personal conversations.

When appropriate evidence and opinion has been compiled, patterns should appear
giving well-formed judgements on which interventions are most needed.

Ongoing Change and Adaptation

Remember that players evolve and their needs will be constantly changing. Whilst
people generally do not change in their core, they will be changing on the surface and
coaches must keep pace. Players grow in experience and standard, they age, they
mature, their life situation alters and they expect different things in life for themselves.
The challenge of the game changes also as players evolve, rule/equipment changes
come in and the overall standard of squash goes up. So constant monitoring of needs
of your player and a frequent reflection into yourself as a coach are most vital for
progression. As Mark McClusky, author of Faster Higher Stronger: How Sports Science
is Creating a New Generation of Superathletes (2014) states, ‘Your ability to learn
faster than your competitors may be the only sustainable competitive advantage.’

Simple but not easy!

The only simplicity for which | would give a straw is that which is on the other side of the
complex.
Oliver Wendell Holmes, p.109.

The final point to dwell on here is that ‘simplicity’ often lies at the other side of
‘complexity’ and sometimes as coaches collect more experiences it is hard to grasp
that. This book itself will be throwing more layers of complexity into your
understanding of squash yet the hope is that you can take that complexity and
eventually simplify it through practice.

As All Blacks and World Cup-winning coach Steve Hansen stated, ‘Our job is to make
the complex simple. The simpler you can make it for somebody, the easier it is to do
it.’

PERSONAL COACHING COMPETENCIES

Anyone can become angry - that is easy. But to be angry with the right person, to the right
degree, at the right time, for the right purpose, and in the right way - that is not easy.
Aristotle

Coaching Intelligence is Emotional Intelligence

‘Emotional Intelligence’ was popularized by Daniel Goleman in 1995. Goleman, a man
who was awarded the American Psychological Association’s Lifetime Achievement
Award for his work on brain and behavioural sciences, explained that emotional
intelligence is ‘the capacity for recognizing our own feelings and those of others, for
motivating ourselves, and for managing emotions effectively in others and is a most
vital predictor of success.’

The four categories of Emotional Intelligence (El) include Self-Awareness, Social
Awareness, Self-Management and Relationship Management.

Goleman argues that above 1Q, Emotional Intelligence (El) is the key intelligence



required for humans to be fully functioning. Each cornerstone of El is vital in coaching
and is a highly relevant structure to build coaching skills upon.You will be taken through
most of the twenty-one emotional competencies and how they apply to the needs of a
squash coach. The last eleven competencies are more specifically about the
relationships with others whilst the initial ten are more to do with personal
development.

Table 8.1 The two main building blocks of trust are sincerity and

reliability. (Adapted from O’Connor, 2007, p.18)

Self-Awareness Social Awareness

B Emotional self-awareness W Empathy

B Accurate self-assessment B Organizational awareness

B Self-confidence B Service orientation

Self-Management Relationship Management

B Emotional self-control W Developing others

B Trustworthiness W Inspirational leadership

MW Conscientiousness | | Influence. .

W Adaptability B Communication

W Optimism HW Change catalyst

B Achievement orientation B Conflict Management

M Initiative W Building bonds
EWTeamwork and collaboration

Self-Awareness

Awareness is the beginning of all growth. Awareness of a problem is the beginning of the

solution. Awareness transforms that vague something into a specific action you can correct

or improve. Sometimes when we feel like we are ‘getting worse’ we are finally ready to get
much better.

Dan Millman,

Body Mind Mastery, p.21.

EMOTIONAL SELF-AWARENESS
Having the skill to feel what is rising inside you is where emotional mastery begins.
Recognizing feelings enables you to control them and this is vital to the squash coach.

Yes, this is something I've got better at over the years.You get a knack of recognizing
feelings in yourself and how they affect you. For example, | will suddenly feel happy or
inpatient or bored and these things need to be nipped in the bud if they have a negative
effect on the player. When | am watching a player in an important match | really need to
make sure | am in the right emotional state when | go and speak with them. It's no good a
player telling me later that | was too stressed or negative during the play, I've got to
recognize it in myself before | speak with them.

David Pearson

ACCURATE SELF-ASSESSMENT

This is about knowing your own strengths and weaknesses as a person and
consequently as a coach. How open are you to receive feedback from others about
what you do well and what you need to improve upon? It is how you perceive yourself
and your limits and then how open are you to self-development.

| have been told | am very self-reflective, perhaps too much at times, especially in my early
years of coaching. | feel | have a good grasp of my current limits as a coach and also where
| excel. This has enabled me to play to my strengths in the areas | am strong and admit to
the weaker areas of my coaching style. | like this because it takes away pressure to be ‘all
things to all men’. | encourage players to go to other coaches and seek advice from other
areas because | am very aware of my narrow area of influence. | always aim to improve and
grow my coaching strengths through experience, reading, observation and education but
not in a quest to be perfect in every area. This way | feel more honest with players, less
responsibility to have all the answers and much more open to criticism and feedback where
| can improve.

Danny Massaro

SELF-CONFIDENCE



A hugely important factor in any leadership situation is to know you have the capacity
within you to get the job done. A selfconfident coach thinks ‘Yes, | am the best person
for this, | know what | am doing and | can accomplish what needs to be done here.’
Consequently, players feel this sense of certainty and they settle, knowing that belief is
all around.

Yes, to me this isn’t about being cocky or a know-it-all but about absolute belief in your
convictions as you converse with a player. | know for a fact that much of the things | coach
work. I've seen it work for real and | have seen the results. A player must get a sense from
you that you are supremely assured in your views when you discuss things with them. |
have had to take players who were much better than me, who have won much more than |
did as a player and basically explain they were wrong! That takes confidence because you
know these people are clever and have done many good things in the past but you must let
them know by your passion and beliefs that you can put your point forward. Last year after
Laura Massaro had won the British Open, | had to confront her and explain | thought her
grip would be better a bit further round. | worried about that beforehand but decided to
express my views anyway. Laura believed in me and she spent eight weeks practising how
to hold the racket!

David Pearson

Self-Management

EMOTIONAL SELF-CONTROL

This is the ability to control those rising emotions especially during matches and at
competitions. If you are easily ‘wound up’ then you are an easy target from your own
players, officials and others. Having the ability to keep cool under pressure, refrain
from negativity and allow feelings to rise and pass through you is a key coaching
intelligence. This is not always easy and on occasion it is useful to let emotions go but
very rarely is it the pathway to excellence.

This is one of the hardest ones especially with family. | found my emotional control much
harder with my daughter Jenny (Duncalf). Generally though, | have been able to get better
at being calmer during matches. | have little strategies | use like thinking of the bigger
picture or singing songs to myself which helps. | think it’s really important to keep under
control because the player needs you to be thinking clearly, they are the ones going
through the actual stress. I've seen some parents and coaches causing all sorts of problems
because they’re too emotional - swearing, arguing, blaming and making wide-of-themark
accusations. Players need calming and assuring 90 per cent of the time, not being blamed,
henpecked and shouted at.

David Pearson

TRUSTWORTHINESS
SINCERITY

Table 8.2 Sincerity and reliability

Low sincerity, high reliability High sincerity, high reliability

Low trust because while the coach is able to keep| Trust established.The coach is both capable and
promises, she does not. willing to keep promises.

Low reliability, low sincerity Low reliability, high sincerity

No trust. Coach not willing and not able to keep| Little trust. Coach wants to keep promises but is|
promises. not able to.

RELIABILITY

Reliability is about ‘practising what you preach’. It is a consistency between what you
tell your players you will do and what you actually do. You can keep secrets and at the
same time be tough and confront issues that need addressing. Trust leads to a
refreshing openness to talk about feelings and personal issues that players often need
to release.Trust helps strengthen and deepen a bond between player and coach and
often it is in these bonds where real coaching influences lives.

Without trust you can forget it in terms of what I call ‘real coaching’. A player has to be able
to open up as a coach does with a player. There can’t be any white elephants in the room. If



| think a player isn’t fit or | think their lifestyle is not right or their behaviour is poor then |
will tell them.You deliver it in a certain way when the time is right but it must be discussed.
Most players take it if they trust you, because they know you mean well. I've not been able
to get that bond with everyone I've coached and generally because we couldn’t get that
‘openness’ improvements haven’t been what | think they could have. This is where the
player has to take a leap of faith sometimes and really commit to a coach and their ideas.
David Pearson

CONSCIENTIOUSNESS

This is the want ‘to do a good professional job’. Coaching is a profession and like all
professions involves the drive to produce certain standards of reliability and quality.
Coaching is not a careless activity, far from it. An effective coach will reflect and plan
for each performer they work with. There will be a certain level of effort and attention
to detail, a desire to improve the situation according to discussed time frames. There is
a certain commitment to the process and the player will be able to recognize this in
your attitude before, during and after coaching sessions.

| aim to give every single player | ever go on court with my full attention. | happen to like
sessions evolving naturally but this doesn’t mean | am not thinking and pondering before
sessions how best to help a player. It is an enthusiasm to give all you've got, to be
interested in the player and let them know they are getting your full attention and care. I'm
knackered when | stop but find each lesson fascinating.Totally regardless of the level of
player it is my professional obligation to do my best for them, whoever they are. Coaching
is giving.

David Pearson

ADAPTABILITY
| remember seeing an elaborate and complicated automatic washing machine for
automobiles that did a beautiful job of washing them. But it could do only that, and
everything else that got into its clutches was treated as if it were an automobile to be
washed. | suppose it is tempting, if the only tool you have is a hammer, to treat everything
as if it were a nail.
Abraham Maslow, p.68

One of the most popular leadership models that has been applied to sports coaching is
Packianathan Chelladurai’s multi-dimensional model (1978) and is all based on
adaptability. In summary, the leader is expected to vary their leadership style
according to two sets of equally potent and at times conflicting forces:

1. Situational demands: what does the situation require here? Example: a player
needs to be told strongly what to do because there is a mini crisis.

2. Member’s preferences: how does the player like to be led? What do they prefer a
leader to be? Example: a player likes to be in charge, making their own choices, but
enjoys support and direction when they ask for it.

LEADERSHIP
Chelladurai (1984, 1990) proposed that there are five types of leadership behaviour:

Training and instruction: behaviour is aimed at improving performance.
Democratic: allows decisions to be made collectively.

Autocratic: gives the leader personal authority.

Social support: shows concern for the wellbeing of others.

Rewarding: provides team members with positive reinforcement.
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Fig. 8.4 The multi-dimensional model.

A coach who can show the adaptability and skill to match their leadership style with
what the ‘situation requires’ and what the ‘player prefers’ is likely to have greater
coaching impact.

A good recent example of this was with Nick Matthew in the final of the World Open 2013. It
was two games all with Gregory Gaultier and basically | felt Nick had lost his length. Greg
was struggling physically on the day and in my mind all Nick had to do was hit the back
wall. Normally | let Nick talk a lot between games because this is what he prefers, | tend
just to listen and suggest one or two things. On this occasion the situation required me to
take control. | shouted at him and emphasized it with a swear word or two, which | never
normally do. He was shocked and for one of the first times in his career didn’t say a word.
He went on and nailed the tactic and won well.

David Pearson

OPTIMISM AND INITIATIVE
What doesn’t kill you on the court makes you stronger on the court.
Nick Matthew OBE

There is no doubt that having positive expectations and an appreciation of current
opportunities is a major emotional competency required in coaching. Carol Dweck,
Educational Researcher and author of bestselling book Mindset, calls it having a
‘Growth Mindset'.

The passion for stretching yourself mentally, physically and emotionally and sticking to it,
especially when it’s not going well, is the hallmark of the Growth Mindset. The Growth
Mindset is only concerned with ongoing improvement.

Carol Dweck

We are all different but | can grow and change anything through application and
experience. | will try my hardest to keep pushing my talents. Why worry about hiding
deficiencies when | could be overcoming them. Why repeat things that aren’t working when
| can be changing and experimenting with new ideas. | want to be stretched. Nothing
ventured, nothing gained. If at first you don’t succeed, try and try again. Success is
learning and developing my abilities as a player and person. In the end | always get better.
Laura Massaro

GROWTH MINDSET PATTERNS OF THE BEST SQUASH PLAYERS
Growth Mindset players and coaches realize the tour is more difficult than they thought
it would be, but it's what they want to do, so that only makes them more determined.



They enjoy touring as they always return home with learnings from playing and
watching other players they admire. They actively seek out coaches and trainers who
will be honest with them about what they need to work on. They then go and do that
work and have it checked by experts.They find things to be pleased with from almost
every performance and practice, yet sense where improvements must be made. They
want coaches they can grow with over time and so see the bigger picture of ‘pay off’ in
the future (one to six years). There is a confidence to experiment in ‘league’ and
‘practice’ matches in order to improve over the long term. Losing and winning is very
important to them but does not define them. They very rarely overreact to results
because performance issues take priority. A low fear of failure exists because they can’t
really recognize failure as too defining because effort is the king aim and they know
they control that.

Sooner or later players like this move up the rankings and start to leave peers
behind. They begin to consistently worry higherranked players who begin noticing they
are in the midst of someone who is going to keep improving. Sudden surprising and
rapid bursts of improvement come because of all the accumulated hard work that has
been building up. Enjoyment of tour stays high, excitement high and they begin to earn
the respect of expert coaches and players, not that they seek it or need it. They may
begin to ‘believe the hype’ as their confidence naturally grows but not to the point of
arrogance, just confidence. They continue up the rankings, get picked for their country
and win caps and medals.

Setbacks inevitably arrive such as injuries, and these are used as opportunities to
work on other things such as psychology, technique, strength and relationships. They
keep a very good life balance where they work hard but rest well and generally feel
internally satisfied with their careers and lives. They continue to seek improvement to
the end of their career and are always willing to adapt, change and mature at the pace
required to stay on top of their game.

You have to believe in players no matter how hard it gets sometimes. The player must be
prepared to change and dedicate to the long-term process, and coaches can help them
with this by being optimistic themselves. In the space of two years | went from an average
club player to playing for England and that has stuck with me. You can always improve and
without your coach believing in you how can you expect a player to believe in themselves?
There is always something to improve and it can happen in a click one day. Lots of work
and patience can suddenly pay off in one match and then you’re on to the next level. | call
it faith.

David Pearson

The art here is to help develop a Growth Mindset together with the players themselves,
so you both have it. Lots of it will come through the attributions you give to success
and failure. At times it will be important to blame yourself and also take personal credit
for things. Other times we need to accept failure was not our fault but maybe bad luck
or opponents were too good. The key is that motivation remains high to go away and
continue to improve. A coach can help direct attention and awareness to the reasons,
excuses or attributions that work best at that time for a particular player. Making an
appropriate excuse or alternatively directly laying responsibility on the player is a
balance most required by both player and coach.

You’ve got to be clever when to pick your battles with players and when to ease off and
make excuses for them. A month before Nick Matthew won the World Open Championships
last year, he lost very heavily to Gregory Gaultier in the US Open final. It was a crushing
blow. It would have been easy to pick holes in Nick that night and panic, blaming this and
that but | relaxed about it and said Greg was just on another planet, nothing you could do,
Nick. Whilst we walked home together that night Nick told me he was ready and glad of the
lesson he had just had and Greg had peaked too early to win the Worlds. Whilst not
necessarily true (although it did turn out that way) | was really struck by Nick’s reaction and
how he used it as a positive experience and kept his spirits up with only a month to go.
David Pearson

ACHIEVEMENT ORIENTATION AND SERVICE ORIENTATION

Pete Carroll, current coach of the Seattle Seahawks and NFC Coach of the year explains
the importance of visualizing achievement and what it represents to you: ‘Constantly
we work with visualization, with envisioning what we could become. All power comes
from the ability to envision what you want to become. How could you possibly get



there unless you can picture it? You wouldn’t know when you had arrived’ (Byrne,
p.80).

This is basically a passion for excellence, in this case coaching. This is the basic
internal drive to achieve success with your players in whatever form success takes for
you both.

In our Culture we tend to equate thinking and intellectual powers with success and
achievement. In many ways however, it is an emotional quality that separates those who
master a field from the many who simply work at a job. Our levels of desire, patience,
persistence and confidence end up playing a much larger role in success than sheer
reasoning powers.

Robert Greene, Mastery

Whether you set goals, write down dreams or have missions to complete, the hunger
and desire must be present. It is easy to get stuck in a comfort zone, particularly after
success, and coaches must be aware of this. Even the most determined players will
only have so much willpower and drive themselves, so it is crucial that the coach is
equally contributing drive and ambition. This must not be taken so far as to spill into
being over-pushy and controlling and after all the player must bring most of the drive
themselves, but a passive and carefree coach rarely stimulates players closer towards
their full potential and possible successes.

Coaching is what | do. | am not a shouty kind of coach or a big speech type but | really want
success. With all | have achieved so far as a coach | still want more. | want more for me and
for them. | want players winning, getting higher in the rankings. | want Jenny and Laura to
win more; | want Nick to get more for himself and the others. Until they stop playing, | want
success if they do. It’s important to drive on and improve, what’s the point otherwise?
David Pearson

Social Awareness

EMPATHY AND BUILDING BONDS
People don’t care how much you know until they know how much you care.

Perhaps the most powerful coaching emotional competency is the ability to empathize
with a performer. Empathy is the basis of being able to accurately understand where
another person is coming from emotionally and behaviourally. The power of this is
extraordinary because feeling understood and listened to is a basic human need.
Without it coaching will collapse, with it coaching will flow.

LIMBIC RESONANCE

Having a ‘connection’ with somebody else can be mapped in the brain. It is called
limbic resonance. The brain’s ‘love centre’ lights up and releases the neurotransmitters
oxytocin and dopamine. Oxytocin and dopamine are fantastic natural drugs that
promote feelings of harmony, love and empathy. Consequently, when a person
receives information from somebody they have a ‘limbic resonance’ with then there is
far more chance of a positive outcome. So in coaching situations this ‘bond’ is really
important. A coach can settle a player emotionally, relax them and provide more
energy for them simply by being around them.

The concept was advanced in the book A General Theory of Love (2000), and is one
of three interrelated concepts central to the book’s premise: that our brain chemistry
and nervous systems are measurably affected by those closest to us (limbic
resonance); that our systems synchronize with one another in a way that has profound
implications for personality and lifelong emotional health (limbic regulation); and that
these set patterns can be modified through therapeutic practice (limbic revision)
(Lannon, Amini and Lewis, p.170).

Simply put this is why it is difficult to laugh at a joke told by a person you do not like,
yet the same joke is hilarious from someone you connect with.The reversal of this is
when the bond is lacking, the love missing, then stress-related chemicals are released
from the brain. People find it much harder to learn and perform in stress-related states.
So rather than being productive and helpful to a player, the coach actually harms the
performance and learning.The environment becomes negative underneath the surface
and as time goes on coaching sessions can become counterproductive as real
enjoyment and fun disappears.The magic has gone.



This can be the fault of both the player and the coach and in some cases it is just the
way it is. Maybe you just haven’t ‘hit it off’ or your time together has run its course.
Realizing this and being open about it in a mature way may be a great way to help
each other move on to other relationships whilst retaining some positive connection
too.

Above all else, the relationship is most vital, not the coaching information being
professed. Like any relationship in life, it takes work to keep things healthy. A coach
must be prepared to ‘connect’ and open up themselves to feelings as well as facts.

| think coaches struggle with this area as much as any. Opening up yourself and forming
connections is a natural thing to me. Some coaches just struggle with this. They are stiff.
They can’t hug a player.They go on and on and on with the information yet can’t bring
feelings into it, which are the real things that matter in a player’s life.You’ve got to try and
set up situations where the player can open up. Going for lunch, having a coffee together.
Lots of my work is done before and after the actual squash lesson.The fun and banter
before, the phone calls and exchanging gossip! It’s all part of relaxing them and getting to
know each other, warts and all.

Another point here is that | believe a lot of coaching is in the eyes. A lot goes on with eye
contact and | am always wary of those who can’t look at you in the eyes. There simply has
to be a connection. It is the basis of everything.You have to have a heart and help them
open up theirs.Then they open up yours too, which is all part of the bond.

David Pearson

| know when Danny and David Pearson watch me they are completely with me. They
understand me, they like me and | know Danny loves me. | feel like, no matter what, they
get me and are in my corner whatever happens. They can shed tears, give hugs and feel a
match with me. At the end of the day we are a team and we have a strong bond, it gives
me so much belief and power to train and play.

Laura Massaro

Relationship Management

When we feel safe, we humans are explorers, approaching new discoveries with delight. If
people are anxious, uncomfortable, or fearful, they do not learn.That is, they do not build
new connections and create new maps. Knowing how to create the conditions for learning
is a key skill for coaches.

Rock and Page, p.266.

The strength and quality of the relationship between coach and performer(s) will
underpin everything in the process. Both parties need energizing from each other in a
two-way process that feels equal, useful and relaxing too.

DEVELOPING OTHERS

Sir John Whitmore, founder of Coaching Institute defines coaching as ‘Unlocking a
person’s potential to maximize their own performance. It is helping them to learn
rather than teaching them.’ ‘Helping’ a person has connotations of informality, equality
and support whereas teaching implies expertise and hierarchy. Having the ability to
form shared partnerships and mutual respect and then maintaining them could be the
greatest coaching skill of all.

COACHING AT IDENTITY LEVEL

Who do players think they are, deep down? How do they see themselves? What are
their true levels of self-esteem? We are in the area of beliefs here, which ultimately
links to self-identity. It is the self-identity that is tested under pressure. Who do you
know you are, deep down? To the performer a belief about themselves is a fact and in
the end these beliefs will surface, especially under pressure.

A key outcome of coaching at the identity level is to enable people to expand and deepen
their sense of who they are and respond to the opportunities and challenges presented by
life from a place of increasing presence, resourcefulness and authenticity - even during
times of challenge and crisis.

Robert Dilts, p.38.

Helping a player to ‘be themselves’ and get rid of nagging limitations they carry about
themselves is most vital in the coaching process. For squash players limiting self-
identity fears could include things like ‘I am slow,” ‘Il am not natural at concentration,” ‘I



am too small,” ‘I am lazy,” ‘I don’t belong at the top,” ‘I love food too much to lose
weight,” ‘My backhand has always been rubbish,” or ‘I will never be as good as...’

Such beliefs build into a defence mechanism that makes a player shut down when
really challenged. A coach’s job is to help break this type of thinking and really get the
player to open up to other possibilities about themselves.

We instinctively think of each new student as a blank slate, but the ideas they bring to that
first lesson are probably far more important than anything a teacher can do, or any amount
of practice. It’s all about their perception of self.

McPherson, in Coyle, p.104.

Often our private versions of reality are not actually true. They are generalizations we
make up from recreated memories and skewed interpretations we have compiled.
Talking through such versions of reality with players and helping them to separate out
the facts from the fictions is critical for development. It involves excellent
conversational skill and deep trust. It is an ongoing process, often intimate and
especially needed in emotional times when players can get really down on themselves
or too high.

The number of conversations | have had with players that have had nothing to do with
squash is unbelievable. | have had players who get blocks because of what they believe
about themselves. I've seen them behaving stupidly and throwing matches away that they
were capable of winning because of something other than squash. | have really tried to
help players get through these stages. The things players think often borders on paranoia
and madness, nobody else would ever know how they really think about themselves. We've
talked about life, religion, relationships, personal things, especially parental relationship,
culture, wars, everything. There’s a lot of magic hidden in those conversations over the
years. Players have called me up years later and said things like ‘thanks for all those chats
we used to have, | now know what you mean and | want you to come to my wedding!’ |
think I've helped them to accept themselves, grow up, get rid of a lot of rubbish and to
change the way they thought they needed to behave and just be themselves.

David Pearson

INSPIRATIONAL LEADERSHIP
(Key words - Credibility, Respect, Charisma, Presence)

He did look upon me as a son. His attitude was that my family was his family. Naz

demanded from me the same sort of loyalty he would have demanded of his own children. |

was drawn to him because | sensed that he was very much part of the great era of the
fifties, even though he had never been a world champion himself.

Jonah Barrington, on former coach

Nasrullah Khan, p.76.

Leading by example is arguably the most powerful form of leadership as it gains
instant respect. Players will constantly be thinking ‘If they can’t do it for themselves,
how can they preach to me with confidence?’ So it is important that demonstrations,
decision-making skills and effort levels are up there to match your expectations of your
player. Players will want to see the same sort of qualities in you that you are asking of
them. Not necessarily at their level but at your own best level. If you are asking a
player to push themselves harder in an agreed area of improvement it doesn’t half
improve the power of your message if you yourself are pushing hard in an area of your
own life.

INFLUENCE

Attention in itself is not enough for rapport. The next ingredient is good feeling, evoked
largely through tone of voice and facial expression. In building a sense of positivity, the
nonverbal messages we send can matter more than what we are saying. Pace and timing of
a conversation and our body movements are all part of this too.’

Daniel Goleman, p.30.

In many ways a squash coach is a salesperson. You are selling ideas and concepts to
players and you are aiming to convince them in areas you believe to be beneficial. All
selling comes down to the power of influence and getting ‘buy in’ to the product or
idea on sale.

A powerful tool for influence is the use of humour. Daniel Goleman himself said,



‘Laughter may be the shortest distance between two brains, an unstoppable infectious
spread that builds an instant social bond.” Neuroscientist Dr A.K. Pradeep, a man who
researches why people buy the things they buy, wrote in The Buying Brain that
‘humour is one of those tools the brain is hardwired to and is key to making a message
new and novel. The brain loves it.” Psychology Professor Rod A Martin and author of
The Psychology of Humour says, ‘Humour not only conveys cognitive information to
others but it also serves the function of inducing and accentuating positive emotions in
others, in order to influence their behaviour and promote a more favourable attitude
towards the one who is laughing.” There is no doubt that influence and humour are
very closely connected and the ability to generate it in appropriate forms and
frequency is yet another critical competency of the successful coach.

There is always humour for me.You have to relax, you have to find fun and poke fun. I will
laugh at myself, at others or anyone who happens to be about. We can’t have it too dark,
you’ve got to have relief. | know when a player has frozen mentally and when | need to
lighten the mood. | will bring anything up just to laugh, tease a little or take the mickey.
Past stories are good for it. | love seeing a player smiling whilst they’re learning. It frees
them up. It's often down to me to start it because generally players are so damn serious
most of the time. The least | can do is add a little humour to their week. Also | like the
saying ‘many a true word can be spoken in jest.” You can approach sensitive areas with a
bit of fun sometimes, test the waters before launching in too deeply.And | find a bit of fun
brings perspective to what players see as big problems when in fact they aren’t at all.
David Pearson

COMMUNICATION AND BUILDING BONDS
The meaning of your communication is the response you get back.

In general, coaches are good at informational output. There is a tendency to lecture
instead of coach. If players do not respond in accordance with your output then surely
we can not claim to have communicated very well. Real communication involves the
message being understood and acted upon, not merely delivered.

INITIATION <—> RESPONSE

Fig. 8.5 The coaching communication cycle. (Downey, 2003, p.63)

According to Myles Downey, founder of the London School of Coaching,
communication is very much a two-way process that recycles. The key skill for success
is ‘listening to understand’. Others have termed this simply ‘listening’, and it is the
ability to really hear what your player is or is not saying. How are they responding to
information and questions that have been initiated by the coach? This checking of
understanding is critical. You use acknowledgment to let them know what you ‘think’
they have understood.

Coach: So you are telling me that the relaxed grip leads to more speed? Is that what
you're saying?

Player: Yes. It helps feel as well and stops you getting tired as much.

Coach: OK | agree, now show me in these next ten shots then. In fact, you tell me what
you think of your grip in your next ten shots.

Player: 1 will try, let’s go.

This example illustrates dialogue and real two-way communication. Of course this is
just the verbal communication, there is much more in non-verbal communication.

This is not the place to go deep into non-verbal communication classifications but it
cannot be understated how powerful the following areas are in both supporting a
verbal message and ruining one.



Facial expressions
Gestures

Posture

Tone and rhythm of voice
Accent

Proximity

Touch

Appearance

Eye movements.

When we used to assess coaches for advanced coaching qualifications, communication
style was the biggest area we used to have to fail participants on. It was extremely difficult
to explain to people that although they had the outline of knowledge, they didn’t have
impact on the learner. You could see they were unconfident and were edgy in themselves,
making the session clumsy and staccato. You have to be able to get that instant rapport
and interaction flow: a smile, a nodding head, a variety of pitch in the voice. Relaxing
posture, eye contact, a bit of humour, a pause in delivery, standing at the appropriate
distance and a laugh now and again. These things are so important for the whole flow.
David Pearson

TEAMWORK AND COLLABORATION

Including others smoothly into ‘the coaching team’ is a skill that is becoming ever more
important as expertise in sport support grows. Collaboration and encouraging players
to work with a wider range of people other than yourself helps reduce pressure and
often sheds new learnings and insights. One person does not know it all and to think so
is dangerous and not only limiting but controlling. Integrating sports science support
into the coaching process is a skill in itself and will depend on how well the
communications and relationships develop between coach, performer and sport
scientist(s).

It is the merging of ‘science and sweat’ that will allow today’s athletes to not only excel and
compete at much higher levels, but minimize predisposition to injury and enhance career
longevity. Over the years, sport science has mainly been viewed by coaches as
inaccessible, too technical, or in many cases, non-applicable to the actual sport setting.
With the renewed focus on prevention of injuries, on enhancing performance at the
younger levels of competition, and on the extensive amount of time and financial
commitment toward training and conditioning, taking a more comprehensive approach
through science provides the coach, as well as the athlete, greater control, preparation,
accountability and, most importantly, measurable progress.

Michael Meyers

SUMMARY

To be a coach is simply to be a person. Working on all aspects of your Emotional
Intelligence will be an unfolding and hopefully oscillating experience for you. After all,
this is what you wish for those people you guide, show, question and occasionally tell!



Fig. 8.6 Laura Massaro considers coaching the most important ingredient to a squash
player’s success.
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CHAPTER 9

SKILL ACQUISITION IN SQUASH

Oliver Logan and Nic James, English Institute of Sport and Middlesex
University

WHAT THE PLAYERS THINK

Nick Matthew OBE

With your coach, as you get older and more experienced there should be a much
great player input and it becomes very much a partnership. In a session I'll get a
lot of information from my coach at the start, then we work together to find the
key. A lot of information is good as long as you find the thing that actually makes
the difference to your performance. Simple feedback is the ultimate goal as it is
the easiest to process, but sometimes you have to go through all the information
together to find the nugget.

Jenny Duncalf
The best coaches are extremely passionate about the sport and truly care about
the player, and they bring that intensity with them in the coaching session.

Fig. 9.1 Squash is an open-skilled sport, requiring the highest levels of technical
proficiency.

WHAT THE COACHES THINK

David Pearson

If a player's technique is not right then they will not be able to deliver the
tactics.When you observe tactical weakness, for example not volleying enough in
the middle of the court, it is more than likely to be a technical weakness that is
stopping the player from doing it.They have to be good at all aspects of technique.



There is no point having one aspect functioning at 100 per cent and others at 20
per cent - all aspects of their technique need to be at least 80 per cent proficient.
They need good technique to put pressure on their opponent by playing the right
shot at the right time and giving themselves time. Technique is at the core of sport.
There is the odd exception to the rule - but generally all the world’s best players
will have outstanding technique - the key is finding which is best for each player.

A coach shouldn’t change a technique just because it's not what they would
teach or they like to watch - technique change should be based on improving
performance, not being more visually pleasing. There are of course many different
techniques.Which is right or wrong? Technique is personal and the right one is the
one that allows you to deliver your tactics.

Good coaches allow players to ask questions - not just tell them. A good coach
listens to the player’s opinions to help build the trust. Then when it comes to being
told exactly what to do there is more chance the players will listen.

Fig. 9.2 Jenny Duncalf believes you have to work hard at the bond with your coach, the
same as any relationships between people.



Fig. 9.3 After a successful junior career, during her early professional years Alison
Waters worked tirelessly with the English Team Coaches and Sports Scientists to change
her technique in order to compete in the senior end of the game.

INTRODUCTION

The topic of skill acquisition can cover a broad range of areas such as motor learning,
coaching science, practice cognitive-perceptual skills, visual search skills, anticipation
and decision-making. The area is applicable through the whole spectrum of an athlete’s
development whether they are first picking up a racket or refining a technical or
tactical skill at the elite level. Knowledge of the area can assist in the acceleration of
the development of the athlete and particularly in squash where execution of a
multitude of skills, tactics and decision-making is crucial to be successful in the sport.
In this chapter we will discuss the areas of motor learning and consolidation, expert
performance, practice structure and feedback. We will discuss how coaches and
athletes can best learn from the research and utilize key findings alongside their
current training and competition strategies.

MOTOR SKILL LEARNING

There have been various theories and models proposed to frame the journey from an
unskilled novice to a highly skilled competent athlete.

Fitts' Model

Paul Fitts (1964) developed an influential model of skill acquisition that contained three
stages. He describes learning as a continuous process with gradual changes in the
nature of information processing as learning progresses.

COGNITIVE STAGE

The first stage of Fitts’” model is termed the cognitive stage where the learner is
exposed to simple rules and verbal instruction to acquire basic understanding of the
movement. At this stage, performance is variable and error-ridden as the learner
experiments with different movement configurations. The learner is quite reliant on
external feedback in order to improve their proprioceptive awareness as they have not
yet refined their selfcorrective abilities. In this stage it is important that the athlete has



a clear concept of the desired movement, and when this is achieved positive
reinforcement is important.This stage requires high levels of cognitive effort and the
learner is very internally focused on their movement.

From a squash coaching perspective this stage is typical when teaching squash as a
new sport to young children. However, older players with little or no experience of
racket sports also fall into this category. Coaching drills focus on simple feeds to allow
the player to hit the ball without movement difficulty so that they can focus on racket
swing, body orientation and final leg movements. Typically the coach will provide
immediate feedback on a single issue that needs correcting so that the task difficulty
remains manageable. For a short period of time the player receives positive
reinforcement when a correct movement is achieved and corrective instructions when
the movement is not correct. Thus the player is encouraged to feel (proprioceptive
awareness) the difference between the correct movement and the incorrect ones.

ASSOCIATIVE STAGE
The next stage is the associative stage where movement patterns become more
refined and more consistent. Depending on the complexity of the task and the learner’s
abilities this stage can require varying lengths of practice. Here the learner has an
improved ability to self-correct due to improved proprioceptive abilities as well as
better motor control. They can more clearly detect when the correct movement pattern
has been achieved; however, full refinement is still to be achieved. Some cognitive
effort is still required and learners can begin to multi-task with some degree of success.
When coaching squash the transition from cognitive to the associative stage can be
achieved quite quickly depending on the age and ability of the player. However the
transition between stages is not a clear step but rather the coach tries out coaching
strategies more aligned to the latter stage, and if the strategy does not work out very
well the coach resorts back to the previous coaching behaviours. During this stage of
learning skills are tested under more duress to better reflect the actual demands of the
game. For example typical shot sequences may be used, such as boast, drive, boast or
when the player develops the simple routines well, the order of feed is varied.

AUTONOMOUS STAGE

To achieve the final autonomous stage requires extensive practice. At this stage the
learner can perform the skill with minimal mental effort and few errors. The learner has
a low variability in performance and can error-correct extremely quickly. They have a
very clear idea of the correct movement skill and can verbalize this. The learner will
now also be able to focus externally on other things without impacting on the quality or
consistency of the movement pattern. Regular squash players can achieve this stage
after months rather than years of practice. However, reaching the autonomous stage
does not imply expertise. Rather the skill level attained can be reproduced fairly
consistently, but only after years of practice can the skill level of an expert be
achieved.

Coaching players at this stage of learning is more challenging than for previous
stages for a number of reasons. Firstly less than perfect technique is difficult to correct
because the skill is performed automatically. A player wishing to change technique at
this stage of learning needs to go back to drills performed in the early stages of
learning to alter the coordination patterns already developed. Sometimes this can take
months of dedicated practice with playing matches being detrimental to the progress
of the change. Even when drastic changes are not required, it may require the expert
eye of an experienced coach to determine the more fine-grained changes to the
movement patterns. Similarly, as the player skill level increases, so too do the
demands on the coach to provide adequate feeding so that the player is suitably
challenged from a movement and ball placement perspective.

Schmidt Schema Theory

The variability of practice and the conditions in which they take place are implicit in the
acquisition of skills. Schmidt (1975) proposed a schema theory of discrete motor
learning. A schema is a set of rules concerning the execution of a movement response
linked to feedback received during and after performance. Schmidt proposed the
existence of generalized motor programmes (GMPs) to counter concerns that every



movement would need a separate motor programme.

His theory explains how learners can produce specific movements of a given class
that they have never performed previously. For example once a player learns how to
lunge correctly variations of the lunge pattern are taken from the same GMP and
variable practice conditions facilitate the creation of a robust, general schema than can
lead to enhanced skill transfer. Ultimately the player needs to be able to cope with
multiple variations of the movement in order to deal with the demands of the game on
court.

Schmidt’s theory offers the squash player and coach a simple theoretical perspective
to explain how we refine skills. The basic idea is that each time we hit a straight drive
for example, we receive feedback. The feedback is both proprioceptive (internal related
to how the stroke was produced) and visual (the ball travelling to the front wall and on
to the back wall). Schmidt’s theory suggests that all of this information is processed by
the brain subconsciously, with the individual parameters associated with the current
stroke being compared against a template from which the stroke was produced (the
GMP). In other words the GMP stored in the brain is used to produce the stroke, but
because the ball is in a slightly different position each time, there is more or less time
pressure to play the shot, the feet are in slightly different positions and so on, the brain
has to adapt the GMP slightly to execute the current stroke. On this basis the GMP and
the current motor programme are different. This difference forms the basis for learning.
Most importantly it is the visual feedback regarding the ball trajectory that provides the
brain with information regarding the success of the shot. Hence if a great shot is played
the brain will decide that the current motor programme is superior to the GMP and
modify the GMP appropriately.

If we consider the implications of this theory then some pertinent points can be
made. First there is a lot going on in the brain that does not require direct attention by
the player. Secondly it is vital that the normal process explained above is not tampered
with. A classic example of tampering is not watching the outcome of the shot played. If
the player does not watch the ball until the end of the shot then vital information can
be missed and learning is hampered. A third point that needs to be understood is that
this theory suggests that practice (sometimes referred to as deliberate practice to
ensure that the conditions necessary for learning are adhered to) will lead to improved
performance.

Motor Skill Consolidation

Skill consolidation is also an important part of the acquisition of skill. The consolidation
of a motor skill can be promoted by ongoing training, but can also be brought about by
an off-line process that is initialized by training and continues thereafter for hours and
days (Stickgold, 2005). Off-line consolidation has a twofold effect on skill memories: it
makes these memories resistant to interfering inputs acquired after initial training, and
it induces an enhancement in skill performance at a delayed retesting.

Much of the research into this area has identified sleep as the primary mechanism for
consolidation of motor skills (Korman et al., 2007) and particularly the first post-
training night’s sleep. Research would also suggest that daytime sleep such as napping
between training sessions would also aid motor memory consolidation and that motor
skill learning continues even when the performer is not practising the task. During the
post-learning phase the establishment of long-term memory can be blocked by
interference that refers to the disruptive effect of a later experience on the
consolidation in memory of a prior training experience. However, within the research
these studies have been conducted on relatively basic motor movements and not
whole body motor skills or techniques.

As well as learning new motor skills and technique, technical modification is often
part of an elite athlete’s career for either performance or injury prevention reasons. A
technical change should be seen as a distinct process from initial learning (Carson and
Collins, 2011). A technical change could be a refinement of the existing technique or
may require a larger-scale change to remove an inefficiency or bad habit. In both of
these scenarios the coach and athlete need to consider that there will be certain
stages as there were in the acquisition of skills for the re-learning.

Firstly the athlete needs to understand and start to become proprioceptively aware of
the technical change (‘old way/new way’, Hanin et al., 2004). This will promote a level



of internal focus on the movement and coordination patterns of the limbs. This can be
promoted through coach or other external feedback but this is an important first step
for the athlete to understand the proprioceptive and coordination differences in the
technique refinement or change. Next the new technique must be practised so that it
begins to replace the old technique and the athlete moves towards the autonomous
stage. Finally the new technique must be tested under increased constraints or in a
pressured scenario as there will always be a tendency to revert to default if the change
is not fully ingrained (Logan, 2011).

EXPERT PERFORMANCE

Research in skill acquisition with racket sports has mainly been focused on tennis;
however, some of the first work in squash was investigating the visual cues in order to
anticipate the opponent’s actions (Howarth et al., 1984; Abernethy, 1990a, 1990b;
Abernethy et al., 2001) using temporal occlusion techniques, a method in which the
amount of visual information that is presented to the athletes is manipulated by editing
video clips to provide varying amounts of information relative to key events such as
racquet-ball contact.These studies found that the most critical time periods for
extracting information about shot direction were 160-180mins prior to racketball
contact. Experts were also able to pick up information for the early part of the
opponent’s actions. This method is primarily used in the laboratory setting; however
this can be mimicked in the on-court setting using liquid crystal goggles to occlude
vision manually (Farrow and Abernethy, 2002; Farrow et al., 2005). These studies have
typically found that experts perform at a higher level than novices when the video clips
are occluded prior to ball flight information becoming available. This work has been
furthered by applying this in an on-court scenario in both badminton and tennis where
the player is responding to pre-recorded key skills such as a serve that is viewed on a
backlit projector setup, to which the player must elicit a physical response at varying
occlusion points. This can be used not only to test the anticipatory skills of the player
but also as a training methodology.

The early work of Abernethy and colleagues primarily considered anticipation to be a
function of visual information. In other words if a player sees the opponent turn
towards the back wall to hit the ball from the back corner there is a high probability
that a boast will be played. It is quite obvious to experienced players and coaches that
higher-level players can read their opponent’s movements better than lower-level
players.

However more contemporary work suggests that visual information alone may not
explain the expertise advantage in terms of anticipation. Expert performers not only
have better pattern recognition skills; they have a large memory bank of experiences
through play and practice. These experiences help expert performers improve the
probability of anticipating their opponent’s next move and in the shot selection and
tactical decision-making.To put this simply it seems that playing squash not only helps
develop a player’'s motor abilities but also improves the brain’s capacity to understand
the complex sequence of events seen in a squash match.

This type of learning is predominately associated with the autonomous stage of
learning and relates to individual experiences gained on a squash court. Psychologists
often refer to this ability as applying ‘if then’ rules (known as heuristics). For example,
most squash players who have played against an opponent a number of times will tell
you about their tendencies, for example, ‘if’ under pressure off a boast, ‘then’ he will
hit it hard cross court.This type of summary information related to a particular player is
quite naturally produced by players and coaches although attempts to recreate these
insights via computer simulations have proved very difficult.

PRACTICE STRUCTURE AND FEEDBACK

Practice is an essential part of any player's development but how the practice is
structured to optimize learning and skill development can potentially help accelerate
the player’'s development. This is also a consideration whether we are discussing the
general structure of a session or focusing on developing a discrete skill or technique in
the game play. Research has also suggested that it is not only how much the performer
practises but how the performer practises each repetition that is the more important



variable in the contribution of practice to skill acquisition. Table 9.1 shows the differing
types of practice that a performer can do.

Table 9.1 The different types of practice.

Repetition Type | Characteristics in Predictability Decision-making
repetition in sequence during motor planning
Blocked Ten repetitions of a boast, then High Low

ten repetitions of a drive, then
ten repetitions of a drop.

Serial Boast, drive, drop; exact High Moderate
sequence repeats ten times.

Random Drive, boast, drive, drop, drop, Low High
boast; performance repetitions
are not repeated on subsequent
trials throughout the practice
session.

The link between the amount of cognitive (information processing) effort that a
learner puts into practice and the level of skill expertise developed is crucial. This
relationship identifies a number of factors that should be considered:

B The practice context must optimally challenge the cognitive and motor capabilities
of the performer;

B The performer must be able to understand relevant task-related feedback;

B The performer must be provided with the opportunity to engage and learn how to
detect when errors have occurred, why they have occurred, and how to fix them;

B The performer must also be aware of the standard they are looking to achieve, and
attaining this should promote confidence in ability, reinforced through feedback, and
aid retention.

Most research has shown that when people randomly practise a variety of movements,
their performance is less successful than when they practise movements in a blocked
fashion. However, when performers resume their performance at a later time, those
who originally practised under random conditions demonstrate superior retention
compared to those who originally practised under blocked conditions (Shea and
Morgan, 1979). This pattern of results, termed the contextual interference effect,
challenges conventional thinking about retention of skills.

In a squash context, the practice structure is perhaps the most accessible motor skill
learning perspective that all relatively serious players should consider. Similarly
coaches should be aware of how small manipulations in the practice format can have
significant implications for motor skill learning.

Let us consider drills involving the boast, straight drive and lob. A familiar starting
point could be the simple boast and drive routine where shots are played in sequence
involving one player at the front of the court and the other at the back. This can be
described as a blocked/serial practice (Table 9.1) requiring little or no decision-making
and high predictability. This is useful for correcting technique errors including footwork
and positioning but does not promote high retention of skills.

Developing this routine could include the player at the front playing a cross-court lob
on each side before playing the straight drive. The routine thus becomes boast, lob,
boast, drive, boast. In terms of repetition type not too much has changed although the
player at the front of the court has to concentrate on correct positioning to play the lob
or drive, which increases the decision-making process. Similarly the player at the back
of the court has two different shot types to return requiring extra decision-making.

Increasing the game realism slightly the next progression could require the player at
the back of the court returning the lob with a drive. This could be advantageous in that



the drive off a cross-court lob is a likely shot response during a match, hence
increasing the ecological validity (realism) of the drill. The routine is now a boast,
cross-court lob, straight drive, boast. This drill requires both players to travel along the
diagonal of the court and hence requires more physical exertion. As such this drill may
be too difficult for lower-level and less fit players to sustain for moderately long periods
of time.

The drill is still relatively simple and does not require too much decision-making. At
this point in time perhaps we should consider introducing the random nature of actual
squash play into the drill. For example the person at the back of the court could have
the option of playing either drive or boast. In this scenario the other player has to be
ready for either shot option (a more realistic situation) and hence the predictability of
the routine diminishes dramatically. One change of this nature makes the drill much
more difficult for the players and thus simultaneously decreases the performance level,
but increases the retention of the skill. This should be the goal of aspiring players but
given the task difficulty its use is determined by the player standard.

MANIPULATION OF TASK CONSTRAINTS IN PRACTICE

The manipulation of constraints in practice has long been held by researchers as an
effective method of encouraging skill acquisition as the performer is forced to adapt
their action as a result of the constraint. According to Newell (1986), constraints can be
classified into three categories: organismic, environmental and task. These categories
provide a coherent framework for understanding how coordination patterns emerge
from goaldirected behaviour (see Fig. 9.4).

Organism

Environment Task

Coordination and Control

Fig. 9.4 Newell’s Triangle showing the three classifications of constraints and the
emergent behaviour.

Organismic constraints refer to a person’s characteristics, such as genes, height,
weight, cognitions, motivations or emotions. Environmental constraints are global,
physical variables in nature, such as ambient light, temperature, altitude. Task
constraints are usually more specific to performance contexts than the others and
include task goals, specific rules associated with an activity, equipment, surfaces as
well as boundary markings and lines. In squash here are some examples of the
manipulation of constraints that are possible in practice shown in Table 9.2.



Table 9.2 Examples of constraint manipulations.

Player Manipulation Environmental Manipulation Task Manipulation
Weights vest; Temperature modification Smaller playing area;
Cognitive task while practising; | Low light Targets placed in the court;
Serve off front leg. Occlusion of ball flight (eyes closed). | Different ball;

Shot rules (no drops);

Change ball size or type.

In squash, just like in other sports, the rules constrain the participants’ behaviours to
varying degrees and create a fair competitive context. In practice however these rules
can be manipulated to facilitate a particular learning outcome or behaviour. A
manipulation of the constraints-led approach is suggested by Davids et al. (2008) in
the training of a player to return to the T-position after a shot. In practice, it is possible
to mark a target area around the T that the player must touch after each shot as a
requirement of the point being played. This rule should encourage players to recognize
this court position as an important spatial pivotal location around which conventional
shots such as the backhand or drop shot might be played. Bending the rules in this way
can constrain actions where adherence to verbal instructions from the coach might not.

Good coaches will have a variety of ideas to promote a modification to behaviours,
action and/or coordination in practice in order to achieve the desired outcome.
Examples used during training could be: during a coach feeding session the player is
required to say ‘tee’ when they get to the T area; or a small object is placed on the
floor near the side wall during a straight drive routine to encourage the player to hit
the target. Manipulations such as these provide some additional focus for the player
and consequently give them feedback that they may have been unaware of
previously. This type of constraints-led approach could have undesirable repercussions,
however, since the natural cognitive behaviour is being modified. As such this type of
manipulation is usually reserved for addressing specific issues and is undertaken fairly
infrequently.

FEEDBACK IN PRACTICE

There are two types of feedback that the player can receive in practice, intrinsic and
extrinsic feedback. Intrinsic feedback is the sensory information that arises as a natural
consequence of producing a movement. The player is able to perceive this type of
feedback without assistance from external sources. This type of feedback includes
visual, auditory, kinaesthetic and proprioceptive. For example, the player hits the shot,
feels the contact between the racket and ball, sees the ball travelling towards the front
wall and hears it hit the wall. All of these things can be used by the player to evaluate
the effectiveness of the shot. These processes take place naturally simply as a
consequence of repetition as long as the player does not disrupt them by listening to
music or failing to watch the outcome of the shot.

Extrinsic feedback (also called augmented feedback) is information that is provided
to the player by an outside source such as the coach, video or data. This type of
feedback can function in three ways. One is to facilitate the learning of a new skill by
providing performance-based information that allows the athlete to determine what he
or she should continue to do and what not to continue to do.Another function is to
enhance the performance of well-learned skills by providing information that allows the
athlete to determine how to improve performance in specific contexts and situations.
Third, augmented feedback functions as motivation to continue to practise a skill or to
continue to participate.

During practice these two areas can be controlled by the coach and other support
staff. It is also possible that the player can become dependent on feedback so efforts
should be made to ensure that feedback is reduced over time as the player’s ability to
self-correct improves. In squash augmented feedback is primarily a function of the
coach or teammates and is gained either between games or post-event. However
simple apps such as coaches’ eye can turn phones and tablets into very easy-to-use



feedback tools. Of course some thought is required to determine what the desired
outcome is and where weaknesses lie. (Note some of David Pearson’s comments at the
start of this chapter.)

Coaches should consider that because feedback requires information to be
remembered and used, it must be meaningful to the athlete. It therefore follows that
the amount of information provided should be limited to the minimum amount of
information the performer needs or can use to achieve the function that the
augmented feedback is serving when it is provided. Magill and Anderson (2012)
propose a rule to provide information about just one specific error observed in the
performance of the activity.This may be especially critical for beginners, who have
difficulty determining which errors they are making and have almost no basis for
determining how to correct these errors (Fitts and Posner, 1967; Gentile, 2000). This
advice is particularly pertinent for coaching between games in squash. Good coaches
(again see the comments by David Pearson in this chapter) identify the critical point(s)
to focus on and limit their instructions to avoid overloading the player.

When providing feedback on a technical skill the person providing the feedback
should base their feedback on a priority order list of form cues that are fundamental to
the movement, such as ‘feet placement’ or ‘orientation of the hips’. By doing this the
coach can prioritize how critical the part of the skill is in which the error occurred.
Secondly the error that is highest on this priority list should be the one that is the basis
for the feedback. When this part is improved to a satisfactory level the feedback can
be directed at a subsequent form cue. This method has been suggested by Magqill
(2010) and research evidence supporting this process has been provided by Weeks and
Kordus (1998) and Wulf, Chiviacowsky, Schiller and Avila (2010).

It has been suggested by Magill and Anderson (2012) that when the error is identified
the correction information should be less specific so that the athlete is encouraged to
actively search for ways to correct the error similar in a discovery learning style. The
points made here primarily refer to how a coach assists the learning of skills, and the
actual feedback would relate to the stage of learning of the player. This in turn
determines the amount of feedback, the duration and the specificity, as advanced
players would clearly be able to handle more complex feedback than novices.

Forms of non-verbal augmented feedback have also been used to improve
performance. Although there is very little evidence of research in squash, this has been
undertaken in netball (Helmer et al., 2010) using a wearable strain sensor and audio
feedback to assist shooting accuracy; in weightlifting (Winchester et al., 2009) using
video feedback on bar path trajectory and technique to improve force and power
production; and in golf (Bertram et al., 2007) where video feedback with no additional
verbal feedback was used by skilled players to improve swing characteristics but it
impeded improvement in novices potentially due to the lack of verbal feedback
combined with the video.

While there are no published studies on this form of feedback in squash it should be
recognized that simply watching elite squash has the potential for providing non-verbal
augmented feedback. Part of the nature of expertise in squash is knowing what to do in
a given situation. Of course knowing and being able to do something are not the same
but recognizing patterns of play (through watching experts as well as playing) is a
component of squash expertise.

Feedback provision should also be considered based on the player’s skill level and
task complexity. As skill level increases and task complexity decreases, feedback can
be made more specific around particular details. The player will also have an increased
ability to self-correct so will have heightened levels of intrinsic feedback. However
when skill level is low and task complexity is high, the player will likely need the
guidance provided by augmented feedback to find appropriate ways to improve
performance (Guadagnoli and Lee, 2004).

Coaches and other support staff can vary the modality of feedback based on the
requirements either in a competition scenario or in a practice session. There are
several types of feedback that can be employed, shown in Table 9.3.

Table 9.3 The different types of feedback.

Type Description




Summary | Feedback about a set of repetitions after the set has been completed, player required
to use intrinsic feedback in between trials;

Bandwidth | Player is provided with detailed feedback only when the performance falls outside an
agreed-upon error tolerance range. Ensures clarity of required standards from the
player;

Faded Decreasing the frequency of feedback provision over a series of practice trials. This
promotes a transfer from augmented error correction to player self-correction skills;

Performer | Frequency of feedback provision determined by the player upon completion of
regulated | practice trial;

Performer | Player estimates their error upon completion of an action or trial; the coach then
estimation | provides the actual demonstrated by the player.

FINAL SUMMARY

From a squash perspective the information gained from this chapter can be
summarized in terms of feedback provision as follows:

B Intrinsic feedback is very useful and always available but players need to avail
themselves of all possible feedback sources.

B Summary feedback is available not only from coaches but also video recordings can
be a rich source of information.

B The use of targets can identify bandwidth errors and hence alert the player to
errors, which in turn facilitates intrinsic feedback mechanisms.

B Knowing what you need to achieve from a coach allows the transfer from extrinsic
to intrinsic feedback to take place.

| —

Fig. 9.5 The skills that the world’s top players display are not created by luck, they are a
product of thousands of hours of targeted coaching and pertinent practice.
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CHAPTER 10

CURRENT APPLICATIONS OF PERFORMANCE
ANALYSIS TECHNIQUES IN SQUASH

Mike Hughes (Institute of Technology, Carlow, Eire) Julia Wells (English
Institute of Sport, Manchester, UK), Stafford Murray (English Institute of
Sport, Manchester, UK), Mandie De Beer (English Institute of Sport,
Manchester, UK) and Michael T. Hughes (PGIR, Bath, UK)

WHAT THE PLAYERS THINK

Nick Matthew OBE

Quintic and Dartfish software analysis allowed me to slow down my technique - it is
a simple process of capturing the shot you are working on and then with the coach
working out what needs to be changed. Some things it is not possible to see with
the naked eye. It's not rocket science what we used to do on court, but there is no
doubt that having real-time visual feedback during coaching sessions massively
sped up and enhanced the process of technique change.

Changing my technique with my coach using analysis has allowed me to properly
deliver tactics; you cannot deliver your tactics if your technique is not right. Real-
time video feedback allowed me to create a technique that became a weapon that
can hurt my opponents - not just something that looks nice. The key is having the
video not only allows you to look at the aesthetics of the swing but where the ball
goes and the result of using that technique. Having the camera on court allows me
to see the effect a technique change has on the flight of the ball, which in the end
is the most important thing, you shouldn’t just change technique for change’s sake
- there should be a clear performance purpose for technique change.

Having a tactical plan simplifies the game for me. Some people think that doing
tactical analysis can complicate your mind. The key is to find two or three things
you can apply in reality. Performance analysis between matches and tournament
allows me to look at my individual differences and see what | am getting tactically
right and wrong.

Performance analysis provides real numbers and that gives you confidence in
your game plan - these are facts, not just what you think. Having a gut instinct
about your plan is a good thing, but performance analysis reinforces your gut
feeling whilst at the same time telling you where your gut instinct may be wrong!
Having a clear visual image of what | need to do helps me to clear space in my
mind.

Not every match or opponent will have clear patterns, that’s the nature of sport.
In the British Open in the 02 | had lost to Ramy four times in a row.All these
matches were close, 3-1 or 3-2, but | kept just losing at the end, not down the
physical stuff. So | sat down with the analyst who had analysed loads of Ramy’s
matches and we came up with a new plan based on what the profiles of the
matches | had played against him. On the day the plan worked and | won 3-0 in the
final to win the tournament. Winning the British Open at the 02 was pretty much
down to having a plan on not only how to beat Ramy but also to get myself better
so | could beat everyone else. Most importantly | went away and practised the
plan; | tailored my practice and training sessions in order to be able to deliver the
tactics.

In the future | would love performance analysis to provide physical information
on things like distance covered, number of steps, amount of turns and how many
times you lunge during a match. This would give me and my S and C information to
ensure the training we are doing is sufficient enough to replicate the demands of
my matches. If | knew exactly what happens in a match then | could make sure my
training and practice is even more specific for the sport - which is how it needs to
be.

During events having real-time motion information on players would really help



make the sport a better spectacle for the public and show exactly how hard the
sport is.

James Willstrop

Tactical analysis is a great example of how the player, the coach and the scientist
can come together to give clarity on the game plan. That working together as a
team is vital for success in my eyes. | would not have won the TOC in 2010 without
opposition profiles of the three Egyptians (at the time world numbers 1, 2 and 3
respectively) | played in the quarters, semis and final.

Laura Massaro

At a young age Quintic sessions enabled me to see things that you would normally
not be able to see. Technical video analysis has helped not only change my
technique but also understand it. In the CWG 2014 tactical analysis was huge for
us as an England team. You have to be adaptable on court with your tactical plan -
sometimes you have to just do what it takes to get through a match.

Jenny Duncalf

Real-time visual FB was absolutely vital for improving my technique. Trying to
mentally paint a picture of your swing in your head is impossible. Video analysis
took this problem away for me and sped up my learning curve. | have built up a
database of ideal technique clips for each shot. | use this as a reference when | am
travelling and may feel my swing needs tweaking. | have used video analysis to
create the optimal swing model which | can reference and compare my swing to at
any time.

Opponent profiling is very useful, but it’s interesting that often a player’s area of
strength is also their area of weakness - that’s why you shouldn’t look at winner or
error distribution in isolation. Opponent analysis is very useful - but the key is
working out with you and your coach how you will expose the weaknesses and
defend against the strengths. Visual tracking work massively improved how | read
my opponents game. Analysis refreshes the way | look at opponents. We play each
other all the time and you can easily fall into the trap of thinking you know all your
opponent’s tactics.

Fig. 10.1 During his early professional career Nick Matthew used performance analysis



interventions to completely reshape his backhand technique, which he credits for his
success.

WHAT THE COACHES THINK

David Pearson

For me as a coach performance analysis has been the most important and
influential aspect of sport science provision. It is the key ingredient a coach needs
to use to improve players’ performance.

During the CWG in 2006 Peter Nicol did what is pretty much unheard of and
significantly changed his technique between the semi-final and the final. This was
done to enhance his forehand counter drop technique and try to break down David
Palmer’'s movement in and out of the front left corner by reducing his recovery time
- getting onto the counter drop as soon as possible.Without performance analysis
and statistics we would not have seen this and Peter may not have won the gold.
Real-time on-court video feedback was absolutely integral in totally reshaping Nick
Matthews’ technique and movement patterns. If Nick didn’'t use video analysis he
would never have been a world champion or world No.1.

For me Performance Analysis will never replace coaching - but it definitely cuts
down the learning curve by half - it speeds up and enhances the retention levels of
the learning.When you are trying to get a technical point across it is very difficult
without a player being able to see for themselves exactly what they are doing
wrong.

Profiling opponents is absolutely vital; for me the profiles are the most important
area that Performance Analysis covers. Where possible a player should have a plan
going onto court based on a performance profile. It gives a player confidence and
helps stop any little doubts they may have in their heads.

A good analyst will break all the complex stuff down into very simple messages
that the player and coach can readily use. In a very open-skilled sport like squash |
think it is vital the analyst has a background in the sport to put the numbers into
real-life context.

Paul Carter

One coaching session with a camera is worth ten without - having instant visual
feedback massively speeds up and enhances the learning process. As a coach
having visual feedback enables you to get your point across much quicker and
provide the truth - the player can’t hide behind the visual images - it’s fact!

If you are not careful you can suffer from paralysis by analysis. You can’t forget
this is a human thing and you need to coach! You need to be aware of the
limitations of the player you are working with: it consistently needs to be
contextualized - sometimes the ‘ideal’ swing would not work with a certain
individual.

The key is to focus on the outcome of the ball - sometimes the technique might
not look good but the outcome is! You need to make sure the intervention of the
analysis is done at the right time and for the right reason, not just because modern
technology allows you to do so easily! The technique of the best player in the world
might not be suitable for all players - we need to be careful we don’t just copy
without rationalizing why.

You need to make the message from the complex data simple for the players to
understand. If you focus too much on opponents’ strengths it can become a worry
for the player you are working with. You need to know your player to understand
how much and what type of tactical information will work best with them.

Malcolm Willstrop
Performance analysis, properly utilized, is an asset for today’s players. A prime
personal example was when James, at the Tournament of Champions in New York,
watched an analysis of his opponents each morning. The process was not over-long
or overemphasized, but definitely helped him to beat three top world-class
Egyptians in a row - Amr Shabana, Karim Darwish and Ramy Ashour - something
that had never been done and has not been done since.

Too much analysis could lead to being obsessive about it - I'm excluding physio



and fitness training, which are vital. Players should not be over-concerned about
opponents, but rather seek to impose themselves.

Fig. 10.2 James Willstrop viewed opposition profiles before each match during the 2010
Tournament of Champions in New York, enabling him to emerge victorious.

Fig. 10.3 Laura Massaro values performance analysis, but is also acutely aware that you
can sometimes over-analyse opponents and stop playing to your strengths.



INTRODUCTION

This chapter offers information about performance analysis by presenting a brief form
of overview of the research work already published in this field. Although this is written
for, and by, sports scientists, it is hoped that anyone with an interest in this rapidly
growing area of practice and research will find it interesting and rewarding.

It is not possible to trace the work of all those coaches and sports scientists who
have contributed in one way or another to notational analysis. A large number of these
innovative people did not see the point of publishing the work that they did, regarding
it as merely part of their job, and consequently cannot receive the just acclaim that
they deserve here in this compilation. There is no doubt that all the published workers
mentioned within the following chapter could cite five or six other ‘unsung’ innovators
who either introduced them into the field or gave them help and advice along the way.

Squash and soccer were the first sports to be analysed in Britain by way of analysis
systems, and squash in particular has been a precursor to the analyses of all those
other sports in terms of the development and involvement of computerized notational
analysis.This is due to many of the first designers of analysis systems choosing squash
as the sport to analyse - squash was seen as a simple game and one that could easily
be recorded because it was played indoors and in a well-lit and defined area.

It is the aim of this chapter to trace the development of performance analysis in
squash. But as a consequence of early researchers using squash as their template, this
process will effectively trace the development of performance analysis across sport as
a whole (see Hughes, Hughes and Behan, 2007). Squash has not only had the most
advanced performance analysis support systems available, but, most importantly,
these have been adopted and applied by the coaching staff of Squash England and the
Welsh Squash Federation, which led to an interactive approach to the development and
application of performance analysis in squash.

DEVELOPMENT OF SYSTEMS

The first-hand notational analysis system published in Britain was in fact for tennis
(Downey, 1973). This system was never actually used to gather data, however, due to
its complexity. Not only did this system enable the user to record such variables as
shots used, position on the court, and the result of the shot, but also the type of spin
used in a particular shot. This system was significant as it provided other researchers
with a wealth of ideas.

Early research, in the 1970s, at Liverpool Polytechnic led the way in developing
notational analysis in both soccer and squash. Because two of the staff there were
advanced coaches, the work in squash progressed very rapidly in the development of
systems and presentation of complex data analyses. Sanderson and Way (1977)
reported devising a system for notating squash in real time, as the match happened,
which seems to be based on the work by Downey (1973). Their hand notation system
was created to analyse successful and unsuccessful patterns of play in squash and was
further developed by Sanderson (1983) to include symbols to represent shots that were
placed upon a diagram of a court (Figs 10.4 and 10.5). All shots in the match were
recorded, together with the position of the point of contact of the racket head and the
ball. If the shot was the last shot in the rally the outcome was also recorded. It was
difficult to execute in real time. Results obtained from matches were presented using
longitudinal and lateral summations next to the different areas of the court. However, it
took five to eight hours to learn how to use this system at full match speed, and a
further forty to fifty hours to analyse the data from one match.
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Fig. 10.4 The data gathering sheets and example data of the shot codes, or suggestive

symbols, used by Sanderson (1983) for his data gathering system for squash.
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Fig.10.5 Example of sixteen-cell division of squash court.

Table 10.1 The shot codes, or suggestive symbols, used by

Sanderson (1983) for his data gathering system for squash.

Shot Codes
Drive

Xdrive



Drop >
Boast  (B’hand) A; (F’hand) ...
Volley \'%
Lob L
Serve S
Combinations

e.g. Xdrop /*

Volley-Lob VL

Most of the data that Sanderson and Way presented were in the form of frequency
distributions of shots with respect to position on the court. This was then a problem of
presenting data in three dimensions - two for the court and one for the value of the
frequency of the shots. Three-dimensional graphics at that time were very difficult to
present in such a way that no data were lost, and that could be easily visualized by
those viewing the data. Sanderson overcame this problem by using longitudinal and
lateral summations (Fig. 10.5). Not only were the patterns of rally-ending shots
examined in detail, but also those shots (N-1) that preceded the end shot, and the
shots that preceded those (N-2). In this way the rally ending patterns of play were
analysed.

The major pitfall inherent in this system, as with all long-hand systems, was the time
taken to learn the system and the sheer volume of raw data generated, requiring so
much time to process it. Because of these problems inherent in using more
sophisticated hand notation systems, computers were used to minimize learning time
and process the data gathered. Hughes (1985) began this progression by
computerizing the processing of the data gathered by hand with the system of
Sanderson and Way, and then transferring it to PCs, which were only just coming on
the market.

Pioneers

Hughes also at this time was working with Chris Robertson, the then National Coach at
Welsh Squash, and together they devised a number of ‘in-event’ hand notation
systems to gather data answering simple tactical questions about the game. One of
these, the Squash Winner/Error Analysis Tactics System (SWEAT), became a very
important part of the development of profiling in squash.

From the start of the rally (the serve), the user counts the number of shots in the
rally.

At the end of the rally, they notate the following:

B Number of shots (from the serve to the final rally ending shot)

Bl The outcome of the shot: winner, error, let or stroke

B The type of shot that was used to end the rally: (Drive, Cross Drive, Lob, Cross Lob,
Drop, Cross Drop,Volley Short,Volley Long, Cross Volley Short, Cross Volley Long,
Volley Boast,Trickle Boast or Back Boast)

B Where on the court the shot was played from (the cell where the racket face made
contact with the ball), indicated on a sixteen-cell grid placed over the court, Position
1 being the front left corner and Position 16 being the back right corner of the court
(Fig. 10.5).

This process is then repeated for each of the rallies until the end of the match. The
information notated is collated by the software in a data file that can be exported to
statistical processing software such as Microsoft Excel for further analysis and
subsequent interpretation.

Various notations systems for squash have been developed over the years with many
similarities between them. Most emphasize the collection of data to form a picture of
visible ‘patterns of play’ for a particular player or opponent. What is critical about these
systems is that they are all based on objective data. This means that they are founded
on impartial measurement without bias or prejudice. The system developed by



Sanderson and Way (1979) used a series of suggestive symbols that a user could then
learn and remember, subsequently notating the various actions and events during
match play.This was a rather time-consuming system and processing the data could
take a further forty hours of work. Now, however, thanks to the development of
modern computer systems and software, the time it takes to notate a match and
further processing of the data to produce a match report has significantly decreased.

Studies by Hughes (1986) and Hughes,Wells and Matthews (2000), using these
systems or updated versions of them, distinguished between playing patterns of
different standards of players of both genders. There were significant differences, not
surprisingly, both between and within the groups, due to the differing physiological
factors that exist between the two sexes, for instance being able to retrieve the ball,
and also other factors that might contribute to the variance in playing patterns, such as
quality and style of coaching.

Armed with information of this type the coach can then analyse any technical
deficiencies of their players when playing in these particular areas of the court or when
playing a certain shot.This in turn will inform the player of tactical considerations of
shot sequences. This can be executed live in training, or with use of video feedback.
Seeing technical faults in the past was quite difficult on video due to the frame rates.
However with the introduction of high-speed cameras for feedback purposes, technical
analyses of the racket swings and individual player movement can now be examined to
the minutest detail. Individual match analysis at elite-level senior squash is based on
the same principles that the early pioneers of notational analysis employed. This can
be applied in both real-time and lapsed-time analysis if used by a skilled operator.

Use of systems

DATA COLLECTION

Individual match analysis in its simplest form is based on events that occur in each
rally ending shot. A template can be set up using modern notation software such as
Dartfish Pro, Focus, Siliconcoach, Quintic, Sportscode or any of the many generic
systems available on the market these days. They enable buttons to be created and
activated in a sequence in which the operator would enter the information (called
tagging), with a pen and paper table, observed during play. A good analyst can design
data gathering systems to collect the data necessary to answer whatever questions the
coach has about their sport. These are based on recording the position of the action,
the player executing the shot, the shot itself and then the outcome, either rally
continues or rally end (Winner,W; Error, E; Let, L; or Stroke, S). It can be beneficial to
also record the time of the action but this can be difficult. This process is then repeated
for each of the rallies until the end of the match. The information notated can be
collated by the software in a data file that can be exported to statistical processing
software such as Microsoft Excel for further analysis and subsequent interpretation.

REAL-TIME ANALYSIS SYSTEM

The real-time system (SWEAT - Simple Winner and Error Analysis Tactics) was based on
a hand notation system designed by Hughes and Robertson (1995) and later
computerized to speed up both data collection and processing. This system analyses
the distribution, frequency, and type of the rally ending shot. If more than the rally
ending shot is analysed then the lapsed-time system is needed. The data are entered
using a QWERTY keyboard and mouse. The data are gathered into a Microsoft Access
Database using a visual basic interface (Fig. 10.6).The data are processed in real time
and available for viewing between games. The analyses present the data in 3-D
graphs, with the options to filter by game, players, outcome and shot (Figs 10.7 and
10.8).



Fig. 10.6 Squash SWEAT data gathering interface.
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Fig. 10.7 Squash lapsed-time data gathering interface.
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Fig. 10.8 Winner/Error (W/E) frequencies from the SWEAT system within each game.

LAPSED-TIME ANALYSIS SYSTEM

The lapsed-time analysis system (Brown and Hughes, 1995; but based on the systems
of Sanderson, 1983; Hughes, 1985) collects much more complex performance data
than the real-time system. The position on the court, the time and type of shot is
entered for every shot in the match. The data collection for this system has around a
1:4 (real time : notation time) ratio for a trained user (that is, a 30-minute match = 2
hours data collection).

From this, certain key performance indicators are derived and then used to compile a
match report. This system produces data analyses based upon the examination of the
respective W/E ratios as Performance Indicators. The example in Fig. 10.8 shows the
W/E frequencies in each game of the match. They also clearly demonstrate the
importance of errors in squash - Cassie Jackman won the first and the fifth and final
games, despite Natalie Grinham having won considerably more rallies in each game,
because of the relative numbers of errors. The example in Fig. 10.9 demonstrates the
distribution of W/E frequencies from the SWEAT system with respect to length of rally.
Lee Beachill had a very poor ratio (high numbers of errors) in rallies shorter than five
shots - perhaps too anxious to create pressure too early in the rally? The system offers
other options for analysis - shot types, position on court, and so on.
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Fig. 10.9 W/E frequencies from the SWEAT system with respect to length of rally.

The full analysis system firstly provides simple winner and error ratios and average
rally length data (Fig. 10. 10). The next set of data produced (Fig. 10.11) analyses the
shot options taken (therefore patterns used) by both players. These two sets of data
provide the coach and the player with the patterns used in a specific match, a simple
thumbprint of the players’ patterns - a combination of five or more matches are used,
when possible, to provide enough data to define a ‘stable’ profile (Hughes, Wells and
Matthews, 2000). The final four lines of the data in Fig. 10.9 further process the shot
type into straight, cross court, short and long; this simplifies the data further for easier
understanding by the players. Fig. 10.11 shows the distribution graphs produced by the
full system. The three examples demonstrate the possible combinations (around 300)
that the system produces.



m Squash Match Summary Details [_[5] x]

T Total || Player A Serving | Player B Serving
Total Shots 760 346 416
Total Rallies 122 56 66
Shots / Rally 6.23 6.16 6.29

I Total [ Piayera Player B
Winners 69 22 47
Errors - Forced 6 3 3
Errors - Unforced 34 ‘ 12 22

Total [ PayerA Player B
Winners 26 6 20
Errors - Forced 3 1 2
Errors - Unforced 19 8 11

Total | Player A Player B
Winners 43 16 27
Errors - Forced 3 2 1
Errors - Unforced 15 11

4
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Fig. 10.10 Example of initial winner/error data produced from the computerized full
analysis system.

w Squash Match Shot Summary Details _ 2] x]
[ T Player8 [~
Serve 56 66
Drive 126 116
X - Drive 82 56
Drop 30 44
X - Drop 11 14
Boast 31 52
Lob 0 1
X - Lob 20 7
Volley - Short 11 22
Volley - Long 18 | 23
X - Volley - Short 2 8 =
Playor A Player B
Straight Long 144 140
Cross Court Long 144 ' 104
Straight Short 41 66
Cross Court Short 47 74
Mstat| | @ A WD || 2ainbor- . | ySquash | TyGrephic.. | &3 Sauash .|[3 Squas.. B Mirosol. | |2 103

Fig. 10.11 Example of shot frequency summary data.

The data from matches are processed and analysed in arrays ranging from simple
winner and error ratios to complex rally ending patterns.

There are and were many other systems designed for analysing squash. These two
systems formed the basis of a lot of applied work later, but also serve as good
examples of the methodology.



[Sauash Action Cout Analysis

e o 0 0 0 viviviv

0 0 0 0
N 16 | 40 | o el
0 0 0 o | vl
[¥] Rotate [5] viviviv

e o 0 0 0 viviviv
0 0 0 0

E 0 16 40 0 viviViv

0 0 o 0 vVivivViv

[E] Rotate [3] vVivviv

Rsn] | 80 AW || Bynbocvie | Sswah | Dowres | o3 samivie [[5 Savash . Writswn | [5B maz

Fig. 10.12 Examples of various screens of data available.

PROFILING

Individual and opponent profiling

These data gathering systems produced hundreds of pages of data for one match. As a
result of initial feedback from the coaches and players, and years of experience in
interpreting these figures at the top level of squash, these sets of data were then
further analysed and summarized into a briefer format (about sixteen sides of A4)
outlining the major strengths and weaknesses of the player. The coaches and players
asked us to condense these data into bullet point form, in order to simplify the
information, and therefore avoid overload and confusion. Further, these bullet points
were then used as a storyboard for the accompanying edited videos assembled to
support the performance data. Fig. 10.13 is an example of the bullet point data initially
given. The feedback from the players and coaches was positive about this summary
form of data, and coupled with the edited video made a very powerful tool.
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Fig. 10.13 Summary of data used as feedback and storyboard for edited video.

As a result of some more feedback from the players, it was decided to combine the
data from the five matches into one figure, again reducing the complexity level of the
data. Also the data was normalized, and put into percentage form (Fig. 10.14). Areas of
the court that had unusual data in the analysis were further examined with respect to
the shot types. The court was also split into forehand/backhand, front/back and the
four quarters of the court. These more simple sets of data can more easily be put into
tactical plans.
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Fig. 10.14 An example of normalized distribution data.



Additional depth was given to the profiles by analysing the distribution across the
court of not only the winners and errors, but also the distribution of shots that
preceded the end shot - (N-1)W and (N-1)E. The full analysis system (see Fig. 10. 15
right-hand screen) also enables the analyses of the shot that preceded these shots -
(N-2)W and (N-2)E. Using these we could then present the positive profiles of shot
distributions, from winners (W), (N-1) E, (N-2)W (see Fig. 10.15 as an example); and
negative profiles from errors (E), (N-1)W and (N-2)E. These overall distributions were
also further analysed to examine which shot types were contributing most to the
frequencies in the important areas of the court. It was found that player profiles
‘stabilize’ after five matches (Hughes, Wells and Matthews, 2000) - that is, if another
match is added and all the performance indicators are recalculated, they will not
change significantly.
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Fig. 10.15 Distribution of shots that were two shots before a winner by Player A-[(N-
2)W1.

These profiles were then given to the players at a national squad, and again the
feedback was positive and ideas from the players were often very perceptive and
always practical. The British champion at the time suggested that we go one layer
deeper in the analysis and analyse the shot selection of the top players from the four
corners of the court (Fig. 10.16). This form of analysis assists the players in building a
constructive rally and anticipating the opposition’s next shot.
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Fig. 10.16 Example of shot option analysis.

Using the match report, a player or coach can identify the relative strengths and
weaknesses of a player. These can then be used to support any interventions during
practice or for tactical planning in preparation for the player’'s next match.What were
also compiled were profiles of all the top players in the Top 20 of the world, potential
opponents that the English players might meet in a tournament. In this way tactical
plans based upon the profiles of the player and that of the opponent would be drawn
up by the coach and the player.

These profiles were used to highlight a player’'s strengths and weaknesses, and
would form the basis of the plans for player development both in-season and out of
season. In addition all players in the Top 20 in the world, both men and women, were
profiled, so that an English player going to a tournament had the profiles of the players
that they were likely to meet. So, in conjunction with their coach, they could prepare an
appropriate tactical plan for the match.
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Fig. 10.17 Example of England Squash player profile.

Momentum analysis
IN SINGLES MATCH PLAY

In a discussion with the SRA psychologist during a top-class tournament, she
highlighted her interest in extremes of body language and the resultant outcomes of
the next three or four rallies. We realized that we had the outcome data in the
computer from the SWEAT analyses. By writing another analysis program we calculated
a running score (momentum) for a player during a game. We gave a winning shot by a
player a ‘+1’ score, an error a ‘-1 ' score, and if the opponent hit the rally end shot, or
it was a let, the score stayed the same (Fig. 10.18). This would also show any swings in
momentum during the match, and then the video could be used to analyse the body

language and try to understand the reason for these swings.
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Fig. 10.18 Example of ‘momentum analysis’ graph.

With the data processed by the software, it was possible to present the two sets of
data for both players at the same time (see Fig. 10.19). It is possible to examine these
curves and see where the ‘turning points’ in the match occurred, so the coach and/or
the team psychologist could discuss with the player what happened at these turning
points, which would enhance insight into each respective performance.
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Fig. 10.19 A comparison of the two players’ ‘turning points’ in the game.

Fig. 10.20 shows another way that we could present these data; we termed this form
of presentation a ‘cumulative’ momentum graph. In this graph the momentum of each
player ‘interacts’ - so that a winner by a player will move the graph upwards, whereas
an error by the player moves it downwards. The opposite applies to the other player - a



winner moving the graph downwards and an error moving it upwards. In this way one
curve represents the interactive momentum of the match, with each player having
their positive areas on each side of the abscissa and the turning points can be seen
clearly.
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Fig 10.20 Example of a cumulative momentum analysis graph.

Figs 10.21, 10.22 and 10.23 show a clear example of these different forms of
presentation. Fig 10.21 is the impressive profile of PM, showing a positive increasing
curve throughout the match. Fig. 10.22 shows a similar profile for DE, apart from a big
trough at the start of the match. Looking at these two profiles, it is difficult to see who
won the match and where the turning points occurred. Although DE’s curve does not
reach as high as PM’s at the end, this is not the important factor - it is the slope of the
curves that is important, so perhaps we could divine from this that DE won the match.
But if we examine the cumulative ‘interactive’ momentum graph of the two players
(Fig. 10.23), the patterns of momentum become much clearer. By marking where the
end of each game occurs, it is clear to see that PM won the first game easily, just lost
the second, won the third again very easily, but then lost momentum losing the fourth
and fifth games. A coach would be very interested in talking about concentration and
application at some of these critical points in the match where the momentum shifted
so starkly.
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Fig. 10.21 The momentum graph of PM in his match with DE.
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Fig. 10.22 The momentum graph of DE in his match with PM.
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Fig. 10.23 The cumulative momentum graph of PM and DE in their match, with game by
game analysis.

In Fig. 10.22 the x-axis represents the number of rallies in the match. The y-axis on
the right side represents momentum: +1, +2. —1, —2, etc. The y-axis on the left side
represents number of shots in each rally.

In Fig. 10.23 the graph of momentum is now superimposed onto a graphical
representation of the respective lengths of the rallies in the match. These data were
requested by the physiologist working with the English squash players to see if we
could see any fatigue effects - losses of momentum, or otherwise, by players after long
rallies in the latter stages of a match.

IN DOUBLES MATCH PLAY

Momentum analysis was originally implemented within the singles games; however, it
has recently been shown to greatly benefit the doubles game that is played at the
Commonwealth Games. The concept works in a very similar fashion to momentum
analysis of a singles match, but in this case, two line graphs with different running
scores are presented at the same time, with one complementing the other. The
example in Fig. 10.24 shows this.
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Fig. 10.24 Example of ‘momentum analysis’ for doubles squash.

We are still exploring the potential of the ‘momentum graphs’ as they have only
recently been developed. But they do seem such a strong indicator of the mental
strength of a player during the different stages of a match and it is felt that there could
be more that can be explored with these analyses. The exciting part is how the
analyses are pulling together all the different parts of the sports science support team.

PERTURBATIONS

Dynamical system theory was developed from physical principles of pattern formation
to explain how order emerges in open systems without regulation being imposed by
some executive. Squash is a sport that lends itself strongly to the dynamical system
theory as the game is nearly always played between two players, therefore the
behaviour of one directly affects the behaviour of the other.

An integral aspect in the tactics of squash is the control of the ‘T’ area (near the
centre of the court), and players will circle each other rhythmically during a rally, as
they attempt to gain supremacy, control of this area. This movement generated the
idea that the spatial temporal data that describe the interactions within squash are the
result of a coupling relation between players oscillating on a common locus (McGarry,
2006). In order to control the rhythm of the game, it is essential to attempt to keep
your opponent under pressure and not in control of the ‘T’ (Pearson, 2001). Squash
match play intermittently alternates between stable and unstable behaviour, and it is
at the boundaries or transition points of these behaviour states that perturbations and
‘critical incidents (rally-end shots in this sport)’ are most likely to be detected (McGarry
et al., 1999). These system transitions are key behaviours within the system that cause
a change from a stable rhythm to unstable behaviour. These system transitions can
also be called perturbations, and can be used to provide a useful system descriptor and
possibly provide information related to winning performance (Hughes et al., 1997).
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Fig. 10.25 Oscillation of players around the ‘T’ in a squash game (McGarry, 2006).

A perturbation exists in an open system where the usual stable rhythm of play is
disturbed by extreme elements of high or low skill, which consequently result in a
particular outcome (Hughes and Reed, 2005). Concentrating on the aspects of the
match that are by definition critical would make analyses not only easier but far more
relevant to sports performers. Analysing whole game patterns in sport may submerge
the important events in that sport under the vast amount of general data gathered
(Hughes and Franks, 1997). The perturbation theory is attractive since it can mean that
analysts can focus on a much smaller body of data, so that instead of examining
thousands of bits of data that make up a match, attention can be centred on what are
considered to be the important events in a match.

These ideas have been pursued so that distributions of shots that caused
perturbations (‘pressure’) were charted; they give similar pictures to the distributions
of W and E, but they are different and enable a different perspective of the
performance. Fenwick, Hughes and Murray’s (2006) study of momentum in elite
players shows there is conclusive evidence that management of this momentum by
elite squash players correlated strongly with the world rankings of the players.

Winners and errors

Hughes et al. (2006a) examined the winners and errors of a number of players’
matches from which they calculated each player's momentum profile. It is recognized
by most coaches in squash that it is not the last shot in the rally that is the most
important, hence the complex rally analyses of Sanderson and Way (1977) and most
subsequent researchers (Hughes, 1986; Hughes and Robertson, 1998; Hughes et al.,
2000). By recording the perturbations in rallies, the ‘pressure shots’ are being entered
into the database; it seems logical then that profiles drawn up on these shot data will
present more informed ways in which a player puts his or her opponents under
pressure, and conversely, how they themselves react to these types of pressure
situations.

It was not deemed appropriate to compare or collate the data by gender - the
studies of the men and women are analysed and discussed separately. Conclusions are
drawn, however, on the general effects of perturbation profiles on the forms of
feedback in sport. Considerable time and experimentation was expended on the forms
of presentation of these data, and it is clear that the form of presentation for data as
complex as these is critical to their being understood and/or accepted (Willis, 2004).

In this section, on the women’s data, the momentum graphs were placed in the
following order, for each player’s four matches:

INTERACTIVE MOMENTUM FROM WINNERS (W) AND ERRORS (E)



If the subject hits a winner then the momentum increases by one, if the subject hits an
error then her momentum decreases by one; if her opponent hits a winner then the
subject’s momentum decreases by one, and if her opponent hits an error then the
subject’s momentum increases by one. If it is a ‘let’ ball, the momentum stays the
same.

INDIVIDUAL MOMENTUM FROM WINNERS (W) AND ERRORS (E)

If the subject hits a winner then the momentum increases by one, if the subject hits an
error then her momentum decreases by one; if her opponent hits a winner or if her
opponent hits an error then the subject’s momentum remains the same. If it is a ‘let’
ball, the momentum stays the same.

INTERACTIVE MOMENTUM FROM PERTURBATIONS
If the subject hits a perturbation then the momentum increases by one; if her opponent
hits a perturbation then the subject’s momentum decreases by one.

INDIVIDUAL MOMENTUM FROM PERTURBATIONS

If the subject hits a perturbation then the momentum increases by one; if her opponent
hits a perturbation the subject’s momentum remains the same. Each of the three
subjects were analysed for four matches; the momentum graphs for one player for one
match are presented as an exemplar.

These graphs give a clear indication of the turning points in a match and also show
which are the most important stretches of positive and negative momentum with
hitting winners and errors. The subject is always the positive side of the x-axis (the
ordinate) - the opponent is on the negative side. Positive momentum is determined by
the slope of the graph, not where the graph points are - so the graph can be in the
positive but because the curve has a negative slope the subject player has negative
momentum. It should also be noted that although the graphs all look to have the same
amounts of data, their scales are all different, so that there are sometimes very
different amounts of data in the graphs.

INTERACTIVE MOMENTUM (W AND E)

This match of Nicol David, presented in Fig. 10.27, against Vicky Botwright, is
interesting. Vicky was ranked considerably lower than Nicol at the time and won each
of the first games, both of which lasted 50 rallies. Then Nicol won the next three games
with a very positive surge - the third game was 19 rallies, the fourth and fifth both 30
rallies. Did Nicol change her tactics? Was Vicky tired? Whichever, this curve clearly
picks out the turning point. These curves give a very clear idea of where the changes
of momentum occur and would certainly help the coach and athlete to return to the
video and analyse why there was this swing in momentum (Murray and Hughes, 2001).
The curves do not readily help identify whether it was one player playing really well or
the other playing badly.There do seem to be repeated patterns - particularly in the
profiles of Nicol David and Natalie Grinham, the two top players in the world at this
time - and even the winning and losing patterns of Rachel Grinham are repetitive.
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Fig. 10.27 Individual momentum (W and E) curve 1 for Nicol David (- B -) and
opponent.

INDIVIDUAL MOMENTUM (W AND E)
The individual momentum curves reflect only the performance of that player and can
be instructive when used in conjunction with the interactive curves. They show how
aggressive the player is in terms of hitting rally-ending shots and how consistent they
are (Hughes et al., 2006b).

Many of the players’ curves look to be similar in shape and form. But this is
deceptive as there are different scales (different numbers of rallies in different
matches) on the graphs.

INTERACTIVE MOMENTUM (PERTURBATIONS)

The interactive momentum graph from perturbations is simply calculated for a
particular player - when that player hits a perturbation then their momentum increases
by one, if their opponent hits a perturbation then the interactive momentum decreases
by one.

These curves are generally more difficult to interpret than some of the others, but
some do give definite indications of how aggressive or passive players are in certain
stages of the matches, and this is an important part of the skills in match management
(Pearson, 2001). Certainly, used in combination with the individual momentum from



perturbations, they will give an insight into the respective shotmaking of each player.

The curve (Fig 10.29) shows Nicol dominating the perturbation profile between her
and Vicky Botwright, even though she lost the first two games. Perhaps she was not
playing too tight or Vicky was working very hard to reverse these pressure shots
(Pearson, 2001). But the pressure told, and she sustained her number of perturbation
shots through the last three games to win the match.

These profiles give an insight into how players are attempting to manage their
attacking and, conversely, their defensive strategies. In a number of matches players
were turning the pressure from their opponent’s perturbation into an opportunity to
turn the tables and were winning rallies. These insights into the importance of this form
of tactical competence are very rewarding - the balance of pressuring the opponent,
usually by playing short (Hughes et al., 2006a), but doing so without offering too much
of an opportunity to then hit a free shot. Using these curves in conjunction with all the
others helped to make them understandable, because they are not immediately clear
some of the time. But their value cannot be underestimated because of the more in-
depth view they give of in-match tactics (Murray and Hughes, 2001).

It can be concluded that there is shown to be no comparison between the
momentum using winner and errors and the momentum using perturbations.
Nevertheless, after conducting a case study on some of the subjects, indications
started to emerge from the momentum graphs of usage patterns of perturbations
within matches which identified specific styles of play. Adding the data from different
matches was deemed to be counterproductive to the true value of using these graphs,
and also conflicted with the sequential nature of the data involved. There is evidence
to indicate that momentum using perturbations can further the analysis in squash. This
study can also conclude that the physiological characteristics of physical conditioning
have an effect upon the amount of perturbations caused. This could be attributed to a
player becoming more urgent towards the end of a match and performing more high-
risk shots, as evident through rally lengths imposed with the momentum graphs using
perturbations.

Momentum of Perturbations - David v V Botwright
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Fig. 10.28 Interactive momentum (perturbations) curve 1 for Nicol David.

Further research into the points of critical momentum shift could be investigated to
examine whether situations of the match, for example refereeing decisions, caused the
some critical swings in momentum within matches. This could be analysed qualitatively



by interviewing the players and coaches after the match to see whether there where
areas of the match where they thought that the momentum shifted and for what
reasons. From the results the interviews could be analysed correspondently with the
momentum graphs to identify and confirm the critical incidents within the match and
what created momentum instabilities. An extension of this research could also involve
an alternative method for identifying perturbations. Rather than a trained analyst
recognizing them by eye it could be possible to use tracking hardware or software to
highlight them automatically using kinematic variables.
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Fig. 10.29 Comparison of lateral and longitudinal velocities, Vx and Vy.

TIME-MOTION ANALYSIS

Measuring position with respect to time

The aim of this type of performance analysis work is to analyse and compare the
dynamic motions of squash players of varying technical abilities. Hughes and Franks
(1994) used the system developed by Hughes, Franks and Nagelkerke (1989), which
utilizes current developments in notational analysis and video technology. Players in a
match were tracked from video using a digitization pad calibrated to ‘match up’ to the
squash court. Because of initial poor accuracy of repeatability, the images of the stylus
on the pad and that of the player were mixed, which, after training, gave accuracy
repetition figures of over 95 per cent.

Four groups of squash player were categorized: Elite (international standard),
Provincial (players who had represented their province), Club A/B (players who played
regularly at either the A level or B level in the inter-club leagues in British Columbia)
and Club C/D (players who played regularly at either the C level or D level in the inter-
club leagues in British Columbia). Six competitive matches of different players were
analysed for each of the groups. Each game in each match was analysed separately
and means-per-rally calculated for: positional data, X and Y; lateral and longitudinal
velocities, Vx and Vy; average velocities, V; distances travelled, D; and accelerations,
A. An Analysis of Variance was completed on the data to test for inter-game and inter-
group variation.

The groups exhibited different average positions on court reflecting the developing
tactics employed by each group. It was also found that the dynamic profiles (average
distance covered, velocity and acceleration per rally) all increased significantly from
group to group. None of the players showed signs of slowing down; that is, there were
no decreases in either velocity or acceleration as the matches went on. The lateral
velocity profile was significantly higher than the longitudinal profile for each of the
groups except the C/D players, those at the lowest ability. The values obtained for the
accelerations, and the associated standard deviations, would seem to indicate that the



game is more anaerobic than has previously been suggested.

This study changed the subjective views of players and coaches to training for
squash, long regarded as a principally aerobic sport, and focused our attention on short
bursts of high-intensity activity, involving a lot of turning.
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Fig. 10.30 Comparison of distance moved per rally.

Squash-specific movement

Squash has such a high demand on physical fitness (Sharp, 1997) that efficient and
economical movement within the court is vital to generate less energy wastage and to
approach a ball giving yourself plenty of time to make contact. This increases the
pressure upon your opponent, while giving the player time to recover back to the ‘T’
looking to attack the following shot. ‘The great players are the great movers,’ says
McKenzie (2002, p.39)referring to Geoff Hunt, who moved rhythmically around the
court. When Jansher Khan first appeared on the World scene, it was his movement, not
his racket skills, that singled him out, and all the top squash experts held him in awe
(Pearson, 1999).

There has been no research into ‘squash-specific’ movement analysis in elite squash.
By ‘squash-specific’ was meant those movements that are used on a squash court:
split step, lunge, stride, side skip, and so on. This study aims to rectify this by
producing a performance profile of elite women’s movement patterns. Perreira, Wells
and Hughes (2005) hoped to produce a detailed collection of results indicating feet
positioning and movement to and from the ball in different parts of the court, for
different shot selections.

The Microsoft Access package was used to input the data via the computerized
notation system devised for this study. Code representations were taken for the
following aspects: shots played, the server, the receiver, the game, the match title, the
side the shot was played from, the foot movements, the player's movement from the
‘T’, recovery back to the ‘T" and the outcome of the rally.

There were representations using the layout of cells, by dividing the ‘T’ area into
twenty cells (lettered A to T). This represented the feet positions of the subject before
moving to play a shot.The court was split into sixteen cells, which Hughes and Knight
(1993) had similarly developed studying patterns of play.This was used to indicate
when the player made contact with the ball and where the ball landed in the court.

The design of this system was produced in the Microsoft Access package. Table 10.2
displays an example of the design spreadsheet used within the study.



Table 10.2 An example of the designed spreadsheet used.

ID | Match | Game | Server | Score | Movement | Player | T Position | Left Foot | Right Foot

FromT | To Ball | Shot | AtBall | Lead Side | Shot From | ToT | Shot QOutcome
Start Foot Played | Ball Finish

LINKING A SEQUENCE MOVEMENT PATTERN FROM THE WHOLE COURT

The researcher decided when looking at movement patterns that the information
gathered did not show how each movement follows onto another. Therefore an actual
sequence of movement patterns should be gathered. Fig. 10.31 shows the percentage
frequency taken from ten elite women players, linking the initial movements from the
‘T" area, movement to the ball and movement at the ball from the most occurring
sequences, when playing a drive shot in the whole court.
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Side-step forward
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Forwards

Initial Movement from the T" Area a% FW'-’W_]

Movement to the Ball from the T
% of all movements

Fig. 10.31 Percentage frequencies, linking the initial modes from the ‘T’, movement to
the ball and movement at the ball to form the most occuring sequence of when to play a
drive shot from the back of the court.

As the split-jump occurs 79 per cent from all of the initial movements from the ‘T’
area, the split-jump was significantly greater than any other initial movements. From
the split-jump the side-step forward movement occurred 36 per cent and forward
movement occurred 28 per cent of the total percentage of all the other movements to
the ball. Due to having insignificant difference between the two movements to the ball,
both movements were continued to gather data at the ball.The split-jump occurred 79
per cent followed by the side-step movement to the ball (36 per cent), then standing at
the ball was 58 per cent and stepping at the ball occurred with 34 per cent. Though
when compared to split-jump (79 per cent), forwards (28 per cent) and stepping at the
ball 39 per cent and striding being 27 per cent, then standing creating 21 per cent of
the total movements at the ball, there is a difference between both the sequence
movements.
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Fig. 10.32 Heart rates in the actual match and that of the same player executing
replication ghosting of the match.

It is difficult to judge these sequences as true movement patterns that occur because
these movements are looked upon as a sequence in the whole court. Fig. 10.31 refers
to a percentage frequency of where the drive shot is played the most in the various
areas of the court. From this it could be said that the front court and the back court
could generate different movement patterns.

BACK AND FRONT COURT SEQUENCE MOVEMENT PATTERNS

The first graph is Fig. 10.31 refers to percentage frequency taken from ten elite women
players, linking the initial movements from the ‘T’, movements to the ball and
movements at the ball to form the most occurring movement sequence patterns when
playing a drive shot from the back half of the court (see Fig. 10.6, cells 9-16). The split-
jump occurs in 85 per cent of all initial movements from the ‘T’ area, and is therefore
significantly higher than 15 per cent of ‘other’ initial movements. The split-jump occurs
more frequently than any other initial movement from the ‘T’ area, hence the
movement to the ball occurred with side-step forwards generating 39 per cent and
forward movement to the ball 23 per cent of all movements to the ball from the ‘T’
area. These two types of movement patterns occur with standing and stepping at the
ball capturing the highest percentage frequency.

These sequence movement patterns are different compared to the second part of
Fig.10.31 concerning movement patterns in the whole court. The graph displays the
percentage frequency taken from ten elite women players, linking the initial
movements from the ‘T’, movement to the ball and movements at the ball to form the
most occurring sequence pattern when playing a drive shot in the front half of the
court (cell 1-8).The forward movement has the highest percentage frequency
concerning the initial movement from the ‘T’ area. Linked with the initial movement
from the ‘T’, the side-step forward movement to the ball occurs 98 per cent compared
with the 2 per cent of forward movement to the ball. As the side-step forwards is
significantly greater than the forward movement (0.005) the movements at the ball
from the ‘T’ linking the side-step forwards occur with the lunge (28 per cent), striding
(25 per cent), standing (4 per cent) and stepping at the ball (43 per cent). Compared to
the fourth graph in Fig. 10.31 stepping is also the greatest movement to occur at the
ball though lunging is significantly greater in the front of the court than compared to
the back of the court. Occurrence of standing at the front ball is lower in the front court
(4 per cent) than in the back of the court (58 per cent). These sequence patterns could
be viewed in all other shots rather than just the drive shot; however it could not be
completed in time.



100

“ 90

<

B

& 80

=

X

~= 70

2

~

R~ 60 —e— Player 1

B

-

& 50 Player 2
40
1835 1935 2035 2135 2235 2335 2435

Time (sec)

Fig. 10.33 Heart rates (normalized by the HRmax of each) of Player 1 replicating a top-
class match and a junior player (Player 2) trying to replicate Player 1’'s movements and
shot execution.

Due to the limitation in time and space not all the shots’ analyses could be presented
here, just this one example in the depth that the movement sequence patterns
produced for the drive shot. However, the methods used to conclude the four
movement patterns in each corner of the court could be applied to any shot.

Replication Ghosting

What is replication ghosting? It came from an idea of Paul Carter, England Squad Coach
and also a personal coach to Cassie Jackman (World No.l). Cassie was making a
comeback after more than twelve months out with a serious back injury, and although
Paul felt that she was back to full fitness Cassie did not believe it. Paul suggested to the
analysts (Murray and Hughes) that they record on a notation sheet the ‘choreography’
of the previous World Championship final between Cassie and Natalie Grinham (the
then World No.1), which Cassie had won, so that they could get Cassie to replicate the
movement patterns she executed in the final, and the specific shots, at the speed that
she executed them in the final. In that way she could begin to believe that she was
back to full fitness.

Murray and Hughes came up with the suggestion that, in order to fix a correct time
scale to movements, they project the video of the match onto the front wall from a
projector either on the balcony or above the back wall (if a glass-back court). The
image is big - covering the front wall. The script is dictated to the player - cell number
and shot to be played as she returns to the ‘T’ after the previous shot. Random
ghosting has long been a part of the squads’ preparation for match play, enhancing
fitness, speed, stamina, balance in the shot, preparation of swing and returning to the
‘T".This form of ghosting enabled:

B Replication of specific match play movement patterns;
B Movements done without the ball;
B Repetitive patterns of movement to cover all areas of the court at match speed.

CURRENT LIMITATIONS OF GHOSTING

B Not loaded towards match-specific game play (distribution of movement and
individual variation);

B Not situation/player-specific (patterns of movement);

B Weaker patterns are not emphasized;

B Consistency of training (boredom through repetition = low adherence)

POSITIVE USES
In order to examine what we were achieving in spite of the limitations, a series of tests
was set up. The first was to compare heart-rates, blood lactates and distance covered



in the real match with those covered by the same player replicating the match on
court. The only difference was that the HR was about 5 per cent less in the replication
exercise compared to that in the match (see Fig 10.34). There were no differences in
lactate levels nor in the distances covered.
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Fig. 10.34 The accuracy of the analysis and feedback provided is vital, as is the timing
at which it is administered. The photograph shows David Pearson in 2001 using Quintic,
one of the first commercially available analysis softwares, to work on technique with
then world champion Peter Nicol. (Photo: Sarah Murray)

The next step was to examine the effect of a player trying to replicate a better
player's movement and shot patterns, to see how much of a ‘learning’ experience it
might be. The World No.1 male (Player 1) replicated one of his top matches, this was
then repeated by a young member (Player 2) of the U21 squad.

Although the junior player was very fit and trained with the World No.1 regularly, his
heart rate was on average 10 per cent higher throughout the replication exercise.
Afterwards, he spoke of not realizing how much more often Player 1 volleyed the ball
than him, and how this meant staying further forward on the court and moving more
quickly but often not as far.

So overall it was a positive experience and an exercise that was applied for a number
of years.

USES OF REPLICATION GHOSTING:

B Replay specific strengths and weaknesses;

B Replay specific situations/opponents;

B Play a higher level of match play (juniors understand the hard mentality required);
B Test Squash-specific Fitness;

B Stimulate the training environment, NM, for example.

On-court technical feedback in training

The profiling techniques applied to the W/E analyses will highlight the strengths and
weaknesses of players, usually rooted in problems of technique in the swing or perhaps
the approach movement to the shot. These technical improvements are tackled by the
coach and players usually in the short ‘out of season’ period in the summer, not
wishing to intrude changes in a player’'s game during the competitive season.

Video analysis feedback systems (such as Dartfish in the action) are used for live



real-time feedback sessions conducted by the coach with a specific technique and/or
intervention. During these sessions the feedback is enhanced by using big-screen
displays on court for the athlete to review performance. Technological developments
over the years have made the amalgamation of data and video footage far quicker and
more userfriendly.

The digital revolution has had a huge impact upon feedback provision and it has
allowed for the real-time presentation of video and data. There are a number of these
general computerized analysis software packages available, enabling users to conduct
their own technical analysis: Dartfish, Quintic, SiliconCoach and Focus all have similar
packages on the market.

Accurate quantification of such movements is only possible with a consistent and
precise set-up, which is covered in the following articles. All of the software packages
allow the user to edit video clips, to compare them in split-screen and to add angles
and drawings to the video.

The image that is being analysed within the software is two-dimensional and, as
such, caution needs to be used when calculating body angles and velocities, as the
direction of motion is unlikely to be completely linear. As motion will be taking place in
other planes, literal interpretation of the values obtained could be dangerous, but
relative comparisons of results are useful as long as the same protocols have been
followed. If this is the case, then valid comparisons can be made of an athlete’s
technique pre- and post-injury, preand post- a coaching intervention or between an
athlete and a role model. This has obvious benefits for rehabilitation or for a
developing athlete looking to improve.

The use of technical feedback greatly speeds up the coaching process and increases the
rate at which an athlete can develop and modify techniques.

Paul Carter, England National Squash Coach

ANGLE OF FILMING

There are two aspects to look at here. The first aspect relates to the angle of elevation,
which is particularly important in invasive sports such as football, where opponents are
mixed together in the playing area, and for tactical analysis. For these sports, the more
elevation the better, as this allows for a greater perspective of distribution and playing
patterns. For technical analysis, it is preferable to have the camera at the same level
as the performance indicator you are analysing.

The second aspect relates to the angle of the camera in relation to the flow of
performance. Generally, the camera is best positioned in line with, or at 902 to, the
performance.This is particularly critical if you are performing technical analysis and
looking at changes in limb position and joint angles (such as the vault in gymnastics). A
note of caution when using video to quantify joint angles and velocities is that the
values achieved are only in two fields of motion and can only be seen as relative, not
absolute. Obviously, the information given here is the best-case scenario and allows for
repeatability. However, if this is not achievable, then try to get the angle as near to
optimum as possible.

COMPARISON

One of the most powerful messages is given by comparing the performance of a skill
on court today (a swing, a particular shot, recovery movement, swing preparation, and
so on) with another performance of that skill:

B By the same player last season;

B By another player, same standard but ranked higher;
B By a world ranked player;

B Before and after injury.

All of the software systems enable playback and some enable overlays with
synchronization systems so that a direct comparison of the differences can be
assessed. The use of higher-standard players introduces a motivational spur for players
to keep working, particularly if the player is a ‘hero’ of the player being coached - what
is termed ‘ gold standard examples’.

It is the responsibility of the analyst to provide the material quickly and clearly,
without intruding on the coaching session, so it requires a lot of preparation, planning



and forethought, which is best done in conjunction with the coach. The widespread use
of iCloud databases, iPads and iPhones has made the dissemination of video material
easier and more acceptable to players and coaches.

COACH DEVELOPMENT

Behaviour of coaches

The term ‘behaviour’ is used to explain the actions and comments of the coaches and
the way they are presented during the sessions. A coach can be seen as the individual
responsible for the climate of the learning environment for athletes; hence the coach
needs to perform their behaviours in the most appropriate manner to help develop the
athlete.

One of the obvious and frequent behaviours a coach uses during training sessions is
comments to their athletes. More and Franks (1996) suggested that the majority of
comments made by a coach should be positive in nature to increase effectiveness of
learning environment. Tharp and Gallimore’s (1976) investigation of a top sports coach
found that the coach did not provide this, as the coach used more scolding rather than
praise/positive comments to athletes by a ratio of 2:1, therefore going against the
theory of helping athletes by increasing the effectiveness of the learning environment.

Cushion and Smith (2006) aimed to examine the coaching behaviour of professional
youth soccer coaches during matches. They used the Arizona State University
observation instrument to analyse their defined behaviours, the frequency of them, as
well as the amount of time each one was performed. Coaches were all from
professional backgrounds, which can indicate they are experienced and knowledgeable
in the area. The investigation showed that two themes emerged in the coaches’
behaviours: firstly the coaches were seen to help develop performance, and secondly
they showed support and encouragement. This second finding relates to the claim of
More and Franks (1996) about positive comments being used in the coaching set-up.
With academic research involving professional and elite subjects providing results that
differ, this would suggest that it is not established that positive comments, maybe
involving reinforcement and encouragement, are an important part of effective
coaching, therefore the results in this investigation may be able to help provide a
definitive answer.

Hughes and Franks (1997) went one step further, however; they explained that
motor learning literature (Schmidt, 1988) states augmented feedback produces
learning through the information given about the previous actions. Due to this they
suggest that coaches should therefore ensure that the feedback given goes beyond
just praise or scold (‘good work’), and should include some informational content
(‘good work but get more pace on the ball’), or information about why the performance
was correct or incorrect. This information should be given to reinforce the particular
aspects of performance that are correct so they help develop learning, or to highlight
incorrect aspects so they can be modified and corrected.

Another investigation which was carried out analysed the coach of a highly rated
youth team performed by Jones (2006). It involved the analysis of one qualified and
experienced university soccer coach over three of the team’s training sessions (one as
a pilot) and used systematic observation with the coach analysis instrument (CAl) to
record the frequency of defined behaviours of the coach. The results gave more depth
into the comments made by the coach, in terms of when comments were made and
the technical claims in them. The majority of these comments made were non-skill-
related (57 per cent). Of the 43 per cent that were skill-related comments the majority
(33 per cent) were instructional, which coincides with Tharp and Gallimore (1976) who
also discovered in their experiment that over half the comments of a top-level sports
coach were instructional.

Other data collected showed 61 per cent of the overall comments made were during
performance, with 30 per cent made by stopping the performance first and 9 per cent
after the performances were complete. This information shows how the coach behaves,
and can help with evaluating their abilities and how it may affect the athlete's
performance. Although the analysis was only a case study of one coach, which may not
provide results for a population - other coaches, other sports may use different
techniques in their performance when coaching due to the demands of the game,



whether a team sport, individual sport or use of highly skilled technique. However, the
reasoning of the investigation and the methodology behind the research show an
insight into the subject, and a way to compare how that experiment was performed
when related to this investigation.

Harris-Jenkins and Hughes (1995) observed the behaviours of three female lawn
tennis coaches (all with the same grade qualification) in three sessions each. A
computerized coaching analysis system (CCAS) was used to record the data, each
comment the coaches made was coded into the programme and chi square was used
to analyse significance (significance being less than 0.05). The data from the
experiment produced a couple of results.

Firstly there was no significance in the data of behaviour patterns between the
coaches; this meant that all of the coaches showed a consistent and similar profile of
behaviour. This would be related to the research done by Rushall and Siedentop (1972;
cited in Harris-Jenkins and Hughes, 1995) who suggested that behaviour becomes
more consistent with experience, so for example the very experienced/elite coaches
would know how to coach the situations, therefore produce the same results every
time in that circumstance as long as it is successful. This may explain the literature on
elite coaches, as Ericsson and Charness (1994) who found that to become an expert
would take at least ten years of deliberate practice, and from those years of
experience, they could relate to their coaching situations and produce the correct
actions. From this research and these results it would propose that the current
investigation also using elite, highly qualified coaches would therefore provide results
showing all coaches to have similar/consistent behaviours due to their vast experience
in the field.

The second set of results produced from the Harris-Jenkins and Hughes (1995)
research found that the coaches made more organizational comments in their sessions
compared to skill-related knowledge. These results further support Tharp and Gallimore
(1976) in their conclusion that the coaches provide a lot more instructional
comments.However the tennis coaches involved in Harris-Jenkins and Hughes (1995)
were working with youngsters, which could explain why more organization and
instruction was needed than when compared to top-level players who would already
know basic organization and technique and consequently not need the instruction. Also
the experiment only took place over two sessions (with another session as a pilot),
which may not be enough to gather the coaches’ range of behaviours.

Research has suggested that differences occur in coach behaviour between winning
and losing coaches (the winning coaches being defined as the more successful, that is,
their team winning the matches or tournaments) during game play as well as in
practice sessions (Lyle, 2002).This therefore suggests that different people act in
different ways to help coach their athletes - some successfully, some unsuccessfully,
using different methods.

Douge and Hastie (1993; cited in Smith and Cushion, 2006) when looking at coach
effectiveness suggested that the more effective coaches frequently provided feedback,
along with prompts and hustles of encouragement and work rate. The coaches
provided high levels of correction and re-instruction and used high levels of questioning
and clarifying in their behaviours. They were predominantly engaged in instruction
rather than the skill-related information and managed the training environment to
maintain considerable order.

Markland and Martinek (1988) also found that the behaviour of successful coaches
was to give more immediate feedback, which is also supported by Jones (2002). Magill
(1998) agreed with the research described earlier and suggested that skill-related
information given to athletes is best provided when they are free from performance
demands (not during competition) and able to process coaching information
effectively, such as the training sessions, which would suggest that practices involve
lots of skill and performance information which would come from coaches and
therefore be expected in the investigation being studied here. This is supported by
Phillips and Carlisle (1983), and Mustain (1990; cited in Hughes and Franks, 2004) who
believe more effective coaching occurs when performance-related information and
feedback are maximized, therefore again suggesting a lot of skill terminology and
knowledge is used when in a training environment.

Hughes, Archer, James, Dancs and Vuckovic (2010) examined the behaviour patterns
of elite coaches working with elite student athletes. The studies that have been



produced mostly come from America, and little is known about British coaches. The
aim of this work was to analyse the behaviour of elite coaches and add to the theory
and knowledge in Britain and enable the comparison of their behaviour patterns.

The analysis of four elite coaches involved in football, basketball, pole vaulting, and
squash working with elite athletes in university was performed through four hours of
recording the coaches in their training sessions. The investigation used a combination
of the behaviours used by More and Franks (1996) and Tharp and Gallimore (1976) and
after hand notating the recordings, the total amounts of time for each behaviour were
calculated and then compared against each other. The results showed the coaches
performing consistently throughout their four sessions, and surprisingly there were no
significant differences (p<0.05) between the behaviours of the four coaches.
Instruction, organization, positive demonstration and praise were the behaviours that
were consistently used more by all coaches. From the findings it was able to produce
times for a set behaviour pattern for elite coaches.

Although the statistical tests showed no significant differences between the coaches,
diversity was seen throughout the data sets, suggesting how coaches may be different
and that universal behaviour sets are not possible. The results stimulate many
questions for discussion and further research, including: why coaches are similar, why
they are not, how testing procedures many affect the findings and how future research
should be performed.

RULE CHANGES

In May 1988 a new scoring system was introduced to the game of squash by the
Squash Rackets Association in an attempt to make the game more attractive to
television viewing audiences. This system, initially known as ‘American scoring’, was
renamed ‘point-per-rally scoring’, and differed from the traditional scoring system in
that a point is scored at the end of every rally regardless of whether the winner held
serve or not. A game was decided by one player reaching 15 points; if a 14-14 tie is
achieved they play on until someone wins by two clear points. The purpose of the
study by Hughes and Knight (1994) was to establish whether or not the introduction of
this new scoring system produced any difference in the patterns of play exhibited in
competition by elite male squash players when compared to the traditional ‘English’
scoring, and whether or not any reduction in both the average rally length and the
number of let and stroke appeals occurred. Performance analysis has been used in
many sports (soccer, rugby union, rugby league, badminton and so on), to quantify the
changes wrought in the actual game brought about by the rule changes made. Quite
often these changes have the exact opposite effect to those declared by the rule
makers.

It was found that point-per-rally scoring, in comparison to English scoring, produces
no significant difference in the average length of the rallies. This was surprising, as the
original belief was that the rallies in the new system would be shorter and therefore
more interesting to the general public. There was no reduction in the time of one game
(about 20 mins). The reasons for this may be the extremely high levels of fitness of the
elite players, enabling retrievals when under great pressure, and developed strategies
by the players to minimize errors.

Significantly more winners were observed with point-per-rally scoring. It was hoped
that this would be a product of the new system, that players would attack more,
irrespective of who was serving, thus removing the defensive ‘boring’ play that players
adopt under the old rules when receiving serve. No significant difference between the
two systems of scoring were observed in the number of errors. It was thought that the
number of errors would increase if players were playing more attacking shots. It would
seem that players have developed strategies and tactics that minimize the errors while
enabling more winners. Significantly fewer let/stroke appeals were found with point-
per-rally scoring.This factor should help to make the game more entertaining to the
general public, often confused both by the appeals and the ensuing decisions. Further
analysis of the different shots and the positions from which they were played showed
that point-per-rally scoring produces a more attacking style of play amongst elite male
players than does English scoring.

Hughes (1995) analysed the scoring structures in tennis and squash, using the
phrase ‘activity cycles’ and ‘critical points’ to describe events leading to exciting points



in each system. In tennis these activity cycles last about three minutes and the scores
were always close because of the nature of the system. Hughes recommended a new
scoring system in squash to try to make the game more attractive. He recognized the
need to shorten the cycles of play leading to ‘critical’ points in squash - currently it
takes about fifteen to twenty minutes to reach a game-ball. By having more, shorter
games, more critical points will arise and this will raise the levels of excitement and
crowd interest. Badminton has the same problems with its scoring systems and the
ensuing activity cycles. He also demonstrated quantitatively that there is an imbalance
in the game when the winner of a rally is given the serve at the start of the next rally -
the lesser player is being penalized. Analysis of the effects of rule changes in sport has
frequently been the subject of research in notational analysis, usually by creating
statistical norms or models of performance pre- and post-rule changes. This kind of
work (Hughes, 1995) is relatively unusual in being proactive rather than reactive.

CREATING A TACTICAL MODEL

Creating a database of a competitive sport and extracting from this database a tactical
model of the game is one of the most desirable outcomes of notational analysis. Many
coaches seek the template of tactical play at the highest level for preparation and
training of elite players, and for developing players who aspire to reach the highest
levels within the game. Particular databases, aimed at specific individuals or teams,
can also be used to prepare potential opponents for match play. The aim of this work
was to utilize computerized notation systems to create, firstly, a structural archetype of
the game of squash at the elite level, and then to extend this to a tactical model of the
game. The second aim was to develop hand notation systems for use by coaches and
players, with the intention of providing not only immediate feedback to the competing
players but also an educational tool for those players using the systems.

Development of database and models

Five matches of elite players (ranked in the World Top 20) were videotaped at the finals
of the 1996 British Open by Hughes and Robertson (1997). All these matches were
analysed using a comprehensive computerized notation system (Hughes and Knight,
1995), which was used post-event. Chi-square and t-tests were used to test for
significant differences when appropriate.

Table 10.3 This model is based upon data taken from five matches

involving players who were in the top twenty in the world at the
time (1995-96 season).

Average number of shots/match 1089
Average number of shots/game 351.2
Average number of rallies/game 26
Mean rally length (19" tin) 13.52
Mean rally time 21s
Time between rallies 10s
Average number of winners/game-winning player 9 (8.9)
Average number of errors/game-winning player 5(4.7)
Average number of winners/game-losing player 6 (6.2)
Average number of errors/game-losing player 6 (6.3)

The length of the rallies agrees with research (Hughes and Knight, 1995) but differs
from other earlier research (Hughes, 1985). This is attributed to lighter rackets with
increased power. In the tactical model a performance indicator, the ratio of winner to
errors, W/E (Sanderson, 1983) showed significant differences (P<0.01) between the
profiles of all the different categories of shots of winning players and losing players at



elite level. The highest ratios of W/E for both subsets of players was for the cross-court
drive; the lowest ratio, of those shots that were played with significant frequency, were
the boast and the straight drive. The shots that had the highest frequencies of errors
were the straight drive and the straight drop.

Table 10.4. Analysis of winners and errors for winning and losing

players; the totals for the winners and errors in the columns are for
five matches.

WINNING PLAYERS LOSING PLAYERS
Shot Winners | Errors WIE Winners | Errors WIE
Ratio Ratio

Drive (D) 23 22 1.05 20 29 0.69
Drop (d) 41 21 1.95 32 24 1.33
Boast (B) 8 9 0.89 8 19 0.42
Lob (L) | 7 0.14 2 10 0.2
Volley Long (VL) 9 2 4.5 2 0 -
Volley Short (VS) 22 9 2.44 19 14 1.36
Volley Boast (VB) 0 | 0 0 | 0
Cross Drive (cD) 29 | 29 I 2 5.5
Cross Drop (cd) 12 6 2 [3 5 1.2
Cross Lob (cL) 3 | 3 0 4 0
CrossVL (cVL) 2 1 2 4 | 4
Cross VS (cVS) 10 4 2.25 8 2 4
TOTAL 160 84 1.90 11 114 0.97

Five matches of elite players (ranked in the world top twenty) were videotaped at the
finals of the 1996 British Open by Hughes and Robertson (1997). All these matches
were analysed using a comprehensive computerized notation system (Hughes and
Knight, 1995) which was used post-event. Chi-square and t-tests were used to test for
significant differences when appropriate.

The length of the rallies agrees with recent research (Hughes and Knight, 1995), but
differs from other earlier research (Hughes, 1985) - this is attributed to lighter rackets
with increased power. In the tactical model a performance indicator, the ratio of winner
to errors, W/E (Sanderson, 1983), showed significant differences (P<0.01) between the
profiles of all the different categories of shots of winning players and losing players at
elite level. The highest ratios of W/E for both subsets of players were for the cross-court
drive; the lowest ratio, of those shots that were played with significant frequency, were
the boast and the straight drive. The shots that had the highest frequencies of errors
were the straight drive and the straight drop.

Seven models, and nine associated notation systems, were developed that
encompassed all parts of the game from serve and return to awareness of the
opponent when playing a short shot or long shot, from patterns of volleying to
responses to short or long shots.

Development of the systems

All these tactical models were used as a basis for creating nine systems for notating
squash in-match in a simple, visual way, that require little or no data processing. The
tactical ideas on which the systems are based are:

Service and return

Positioning of shot: straight-long or -short, cross-long or -short
Winners and errors

Winners and errors + and rally length

Volleys

Response to a short shot



B Response to a long shot
B Awareness of opponent when volleying
B Awareness of opponent when playing short.

There is a deliberate tactical progression within this list of systems and it has been
found that this progression is useful when using the systems with squads of players
that are of different standards. This list of systems offers two or more systems that
could be used for a squad session, no matter what the theme of the session may be.

The systems are designed to be used by the players, for the players, and are all
visual and therefore can provide immediate feedback. Learning time for the players is
minimal, particularly when they operate in pairs. This use of the systems by the players
has an extra benefit for them, as it heightens their awareness of the importance of the
tactical reason for the particular system.The ideas behind the systems and
progressions of tactical development involved in the systems can easily be extended to
other racket sports.

The most recent change has been in the Professional Men’s Circuit, where the games
are still played PPR, but reduced to 11. There was a belief that a goal of 15 led to no
real urgency in the battle for the first few points, whereas condensing the game meant
a sprint to 10 was almost a necessity. A further requirement for a two clear point
margin if players reach 10-all, was aimed at creating more ‘critical points’ in matches.

The main aim of a study by Hughes, Watts, White and Hughes (2009) was to analyse
any changes in the game structure or differences in the patterns of play occurring
amongst the elite of men’s squash (inside Top 12 in the world), whilst playing in
competition under two different scoring systems. This study analysed six matches from
both scoring systems played by male players ranked in the Top 12 in the PSA World
Rankings. The analysis of the data gathered entailed such comparisons as rally lengths
and the amount of winners and errors played. The study also attempted to determine if
matches were shorter and if more ‘critical points’ were created through the new
scoring system, hence making it more attractive to the television media.

The data produced by the system were placed into Microsoft Excel to be analysed in
greater detail.The first page of results that are produced by the system are the total
amount of shots, total rallies and shots per rally for both players individually and
collectively, as are total winners, forced errors and unforced errors.

These figures were totalled for all matches under each scoring system. From these
results an average frequency of shots per rally was calculated for both systems
showing very similar results. PPR to 15 averaged 12.67 shots per rally, with PPR to 11
averaging slightly higher with 12.99, both rounding to 13 shots per rally (Table 10.5).
Hughes and Robertson (1998) found an average of 13.52 shots per rally, which is
surprisingly close given the changes in rackets over the last decade and these rule
changes that have occurred. It might have been expected that shorter rallies were
played under the PPR to 11, because of the implied urgency to attack, but this is not
the case. The same argument was used when the rule change from traditional scoring
(English) was made to PPR to 15 - but Hughes and Knight (1995) demonstrated that
there was no significant change in rally length then.



Table 10.5. Average distribution of shot types per 500 shots and P value

from Mann-Whitney statistical test.

Variable Scoring System % Difference Asymp. Sig. (2-tailed)
PPR to I5 PPR to I1
Serve 437 41.7 -4.52 0.630
Drive 1952 2213 13.42 0.631
X-Drive 1126 112.6 0.05 1.000
Drop 397 36.9 -7.23 0.630
X-Drop 8.9 73 ~17.64 0.262
Boast 220 24.5 11.28 0.521
Lob 1.5 14.6 26.45 0.631
X-Lob 19.8 19.1 -3.52 0.631
Volley — Short 20.5 25.0 22.07 0.337
Volley — Long 32.8 38.8 18.60 0.749
X-Volley — Short 44 3.6 -18.39 0.521
X-Volley — Long 40.8 372 -8.8l 0.522
Volley Boast — Short 0.1 0.0 —-100.00 0.317
Volley Boast — Long 0.1 0.1 12.78 0.902
X-Valley Boast — Short 1.2 1.4 18.15 0.630
X-Volley Boast — Long 0.1 0.1 12.78 0.902

Performance indicators (Hughes and Bartlett, 2002) were used to assess the changes
in performance between the two scoring systems. The main performance indicators
defined were the amount of attacking and defensive shots, shot selection, shot
distribution, winners, errors and rally length. Attacking shots in squash are mainly
linked with taking the ball early to put the opponent under pressure, which can be
achieved by volleying the ball. The PPR to 11 shows 22 per cent more short volleys
played, compared to PPR to 15. There was also 18 per cent more long volleys under
PPR to 11, showing players are taking the ball earlier, placing their opponents under
greater pressure. The amount of defensive shots such as lobs were used 26 per cent
more in PPR to 11 (Table 10.6). This could mean that the players are being placed
under greater pressure so are required to use the lob more often to recover. The overall
shot selection changed slightly under the new scoring system. PPR to 11 showed a
greater number of straight shots, such as drives, lobs and short and long volleys (Table
10.6). This showed that even though the game may be played at a higher pace, a safer
game is adopted - a poor cross shot can place the shot maker under extreme pressure
on the next shot (Hughes, 1985; Pearson, 2001).

Table 10.6. Average shots, rallies and time of games and matches for both

scoring systems.

Variable Scoring System % Difference
PPR to I5 PPR to |1

Avg. Shots per Match 1503.0 1376.3 -8.43

Avg. Shots per Game 354.6 233.82 -34.09%

Avg. Rallies per Game 28 18 =35.71%

In PPR to 15, the average number of shots played per game agrees with previous
research by Hughes and Robertson (1998). There have been no significant changes in
average amount of rallies per game or the average amount of shots per rally.The
average time taken between rallies in PPR to 15 has increased from 10 to 11.55
seconds compared to Hughes and Robertson’s (1998) findings, and to 12.71 seconds in



PPR to 11. Using 10 per cent change as ‘important’, this shows PPR to 11 creating an
‘important’ increase in rest time between rallies, although this was found as not
significant using a t-test. This large difference may be caused by the increase in
intensity of the rallies.

The overall average game time is six minutes less under PPR to 11, but the overall
matchtime averages are the same (Table 10.6). This may be due to a number of
factors, the first being two matches in the data sample for PPR to 11 lasting in excess
of 90 minutes, compared to an average length of fifty-six minutes for the remaining
four matches, thus possibly causing the data to be skewed. A second factor is in the
PPR to 15 matches, where there were only twenty-two games played in the six
matches, compared to twenty-five games in the six matches in PPR to 11. To
compensate for this imbalance in the number of games, consider that an average
score of an elite match is 3-1 (Hughes, 1995). Extrapolated results were produced by
multiplying the average game time under each rule system by four.This produced
results showing PPR to 15 matches lasted on average just under seventy-five minutes,
as compared to fifty-three minutes under PPR to 11. This shows that the introduction of
the new scoring system should create shorter match times, retaining audience
attention.

The new scoring system was introduced to make the game more attractive to
television audiences. One major failing in this respect has been the low number of
critical points - game points or match points.Tennis produces a critical point every
three minutes, which keeps the attention of its audience (Hughes, 1995). This study
has shown that a critical points occurs every seventeen minutes in PPR to 15, which
agrees with Hughes (1995), and every 11.24 minutes in the new scoring system PPR to
11. The option to calculate critical points was decided post-analysis, so a critical point
has only been recorded at known game points in the matches. The main reason why
PPR to 11 produces more critical points is the introduction of the two clear points
should 10-all be reached.This is similar to ‘deuce’ in a game of tennis, where two points
in a row are required to win the game. PPR to 11 has improved the frequency of critical
points, but does still not create as many as in a match of tennis.

SUMMARY AND CONCLUSIONS

In writing this chapter we were initially surprised at the volume of work in the area, but
then when you do the sums, over thirty-five years of work, and count up the number of
contributors, some of whom are still clinging on, it seems logical.

What is surprising though is that the basic ‘profiling’ ideas of data collection and data
presentation of Frank Sanderson in the late
1970s still form the basis of our work today. The systems are fundamentally the same -
based on frequencies of W/E distributions round the court. The computing technology
has changed (every two years or so) and the data presentation incredibly so. The
interesting developments in this area have been the ways that analysts, coaches and
players have sought different ideas of analysis to complement the frequency
distributions, using different ways of analysing the shots of opponents. Without a
doubt, the attitude of the coaches and players in squash contributed immensely to the
success of the discipline in this sport, and later other sports.

The ideas on momentum were developed and rapidly taken up and applied in
different sports. Perturbations were first explored in squash (McGarry and Franks,
1996), and then extended to soccer, rugby, field hockey and so on. Time-motion
analysis defined the fitness demands of the sport and the overall game structure.

Similarly the advances in presentation improved with innovative ideas like the
‘ghosting’ training. Advanced use of graphics and VHS video editing took us all down
the road to digital video. Now we have the challenge of iCloud, iPads and iPhones and a
whole new generation of ‘digitally aware computer nerds’ - it can only get better?

From a coaching point of view performance analysis brings home things that are so often
missed in real-time. It is an invaluable tool for coaches and athletes as the results from the
data are brought home visually.

David Pearson
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Fig. 10.35 Performance Analysis is now commonplace in most sports, giving athletes
objective information that helps enhance their movement, technique and tactics.
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CHAPTER 11

WHAT LEARNING CAN WE TAKE FROM THIS
BOOK?

Over the last thirty years or so, there have been major changes that have markedly
influenced match play. Some of these influences have tested rules because combined
and in common with several other sports, players were outstripping the dimensions of
courts and governing rules. The design and construction of rackets from wood to
composites increased the speed of balls; different rubbers designed to reduce the
bounce and speed of balls were introduced; materials were used to increase the quality
and durability of squash courts, and for international-standard squash in particular,
there was a reduction in the height of the front-wall’s tin from 48.3 cm (19in.) to 43.2
cm (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-
seventies 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
effect 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 to enjoy their squash. What changes little is the competitiveness of age-group
players.

TRAINING

If training programmes are to be effective, they must be based on sound physiological
rationale. However, programmes have to be designed, implemented and evaluated in
conjunction with coaching staff and other members of the scientific support team. That
team includes psychologists, nutritionists, performance analysts, physiotherapists,
physicians (and perhaps surgeons), strengthand-conditioning staff and, of course,
players. All this is for the benefit of those players both now but perhaps more
importantly, in the future. Assembling the scientific support team is challenging.
Ideally, but not essentially, members should have a knowledge of the game so as to
empathize with players. As sport and exercise science is firmly embedded in squash,
increasingly players are fully accustomed to such support. It is essential principally for
professional-standard players but permeates to all standards and ages. That looks set
to continue.

Training activities for the physical development of squash players should be
prescribed using an objective needs-based approach rather than following traditional
accepted practice. Prescription should be guided by fundamental principles and the
programme should be monitored and modified according to the individual’'s response
to the training stimulus imposed.

A long-term developmental view should be taken with the progression of loading and
intensity built upon a foundation of movement competence. Developing all-round
athletic potential rather than just adopting a narrow sport-specific focus best supports
sustainable improvements in squash performance. There are many essential physical
qualities that affect squash performance and any significant deficiencies will limit the



player’s potential.

Strength and conditioning

The evolution of strength and conditioning support for squash continues. Potential
areas for further development of practice are:

B A range of interventions targeting the progressive development of movement
competence, strength and mobility of junior players should be applied broadly across
the junior squash population.

B Improvement in time-motion, metabolic and kinematic competition data should be
used to further inform more individualized prescription of training activities.

B Bespoke individualized recovery protocols have previously been implemented by
several players at major events but the application of optimal recovery activities
during tournament competition is currently under-developed for many players.

Physiotherapy

Injuries either acute or through repetitive micro trauma can have career-ending
implications for squash players if not managed correctly. Consequently the
physiotherapist plays a pivotal role in both preventative strategies and fast tracking
return to play following injury. As with any aspect of performance, it is essential that
the physiotherapist works in conjunction with the rest of the multi-disciplinary team
including the athlete themselves to provide a holistic approach to the athlete’s
performance management.

Nutrition

Squash is a high-intensity sport, requiring multiple bouts of vigorous sprint activity
(Wilkinson, McCord and Winter, 2010). A squash player’'s ability to perform high-
intensity, variable movements is a key determinant of success at the elite level of
competition (Wilkinson et al., 2012). The body composition of a squash player may
affect athletic performance and carrying excessive body fat may increase injury risk
and impair agility and speed. However, minimal body fat levels may negatively impact
endurance and immunity (Meltzer and Hopkins, 2011), which may result in reduced
performance and increase the risk of illness. Athletes who wish to optimize athletic
performance by reducing their body fat levels and maintaining lean mass are advised
to follow a structured nutritional intervention that promotes a gradual body-mass loss
of 0.5-1kg per week. Moreover, preservation of lean body mass (LBM) is desirable to a
squash player in order to prevent unwanted losses of strength, speed and power. In
consideration of this, achieving an appropriate energy balance is essential, as
adequate nutrient intake will support health, training load and performance. In
addition, as squash is predominantly an indoor sport with little structured outdoor
training, players may be at increased risk of vitamin D deficiency (Angeline, Gee,
Shindle, Warren, and Rodeo, 2013), due to the lack of exposure to ultraviolet radiation
from the sun.

PLAYERS

It is important to believe in what you are doing, to understand why you are doing it, to
learn from every experience and to ultimately feel like you have done all you can to
prepare when you enter the court. Being effective in your daily training environment,
from the moment you wake up in the morning to when you leave the club at the end of
training, helps you stay in control of your destiny and believe in the journey you are on.

Working on your mental performance is an integral part of your daily training. The
body and mind do not exist in isolation; therefore as you train physically, technically
and tactically remember to integrate aspects of mental training and performance
lifestyle to your programme. Develop your growth mindset and embrace opportunities
to push your boundaries. Be relentless in training, especially when under pressure. Set
challenging, effective goals and create a deliberate practice approach to every session.
Be optimistic in all aspects of your squash game as well as your life. A positive outlook



will engage parts of the brain that keep you focused, present, mindful and emotionally
in control.This allows you to get the best out of yourself every session. You have the
opportunity every day to build mental resilience in performance and life.

COACHES

Including others skilfully into the ‘Coaching Team’ is a skill that is becoming ever more
important as expertise in sport support grows. Collaboration and encouraging players
to work with a wider range of people other than yourself helps reduce pressure and
often sheds new learnings and insights. One person does not know it all and to think so
is dangerous and not only limiting but controlling. Integrating sports science support
into the coaching process is a skill in itself and will depend on how well the
communications and relationships develop between coach, performer and sport
scientist(s).

It is the merging of ‘science and sweat’ that will allow today’s athletes not only to excel and
compete at much higher levels but to minimize predisposition to injury and enhance career
longevity. Over the years, sport science has mainly been viewed by coaches as
inaccessible, too technical, or in many cases non-applicable to the actual sport setting.
With the renewed focus on prevention of injuries, on enhancing performance at the
younger levels of competition, and on the extensive amount of time and financial
commitment toward training and conditioning, taking a more comprehensive approach
through science provides the coach, as well as the athlete, greater control, preparation,
accountability and, most importantly, measurable progress (2006).

Michael Meyers

To be a coach is simply to be a person. Working on all aspects of your emotional
intelligence will be an unfolding and hopefully oscillating experience for you. After all,
this is what you wish for those people you guide, show, question and occasionally tell!

When providing feedback on a technical skill the person providing it should base their
feedback on a priority order list of form cues that are fundamental to the movement,
such as ‘feet placement’ or ‘orientation of the hips’. By doing this the coach can
prioritize how critical the part of the skill is in which the error occurred. The error that is
highest on this priority list should be the one that is the basis for the feedback. When
this part is improved to a satisfactory level the feedback can be directed at a
subsequent form cue.This method has been suggested by Magill (2010) and research
evidence supporting this process has been provided by Weeks and Kordus (1998) and
Wulf, Chiviacowsky, Schiller and Avila (2010). It has been suggested by Magill and
Anderson (2012) that when the error is identified the correction information should be
less specific so that the athlete is encouraged to actively search for ways to correct
similar errors in a discovery learning style.

Forms of non-verbal augmented feedback have also been used to improve
performance. Although there is very little evidence of research in squash this has been
completed in netball (Helmer et al., 2010) using wearable strain sensors and audio
feedback to assist shooting accuracy; in weightlifting (Winchester et al., 2009) using
video feedback on bar path trajectory and technique to improve force and power
production; and in golf (Bertram et al., 2007) where video feedback with no additional
verbal feedback was used by skilled players to improve swing characteristics, but it
impeded improvement in novices potentially due to the lack of verbal feedback
combined with the video.

Feedback provision should also be considered based on the player’s skill level and
task complexity. As skill level increases and task complexity decreases, feedback can
be made more specific around particular details. The more advanced player will also
have an increased ability to self-correct so will have heightened levels of intrinsic
feedback. However when skill level is low and task complexity is high, the player will
likely need the guidance provided by augmented feedback to find appropriate ways to
improve performance (Guadagnoli and Lee, 2004).

Coaches and other support staff can vary the modality of feedback based on the
requirements either in a competition scenario or in a practice session. There are
several types of feedback that can be employed, shown in Table 11.1.

Table 11.1 The different types of feedback.



Type Description

Summary | Feedback about a set of repetitions after the set has been completed; player required
to use intrinsic feedback in between trials.

Bandwidth | Player is provided with detailed feedback only when the performance falls outside an
agreed-upon error tolerance range; ensures clarity of required standards from the
player.

Faded Decreasing the frequency of feedback provision over a series of practice trials, which
promotes a transfer from augmented error correction to player self-correction skills.

Performer | Frequency of feedback provision determined by the player upon completion of
Regulated | practice trial.

Performer | Player estimates their error upon completion of an action or trial; coach then provides
Estimation | the actual demonstrated by the player.

The physical, psychological, tactical and technical demands of squash look destined
to continue to increase, therefore requiring players to prepare even more thoroughly
than ever to achieve success. Already high standards of match play show little if any
sign of doing anything other than continue 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; however, in this modern era the impact of the support from the team
of coaching, scientific and medical staff is vital, perhaps even decisive.

Fig. 11.1 The physical, psychological, tactical and technical demands of squash look
destined to continue to increase, therefore requiring players to prepare even more
thoroughly than ever to achieve success.
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