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ABSTRACT
By Susan Fain
Advisors: Dr. Valerie Watts, co-chair, Flute
Dr. David Etheridge, co-chair, Clarinet
The University of Oklahoma

Flutists encounter significant physical problems in the course of theirdawery
playing of the instrument and are frequently not given the detailed and acstigattific
teaching and training that would prevent the problems in the first place. The purpose of
this study is to investigate the prevalence and scope of performance-retdtiednsr
among flutists and then to provide science-based teaching about how the body organizes
itself to play the flute. Physical difficulties related to playing théeflare analyzed
through a large-sample online survey and personal interviews with sixnaainfiutists.

The second half of the document is a scholarly application of the scientific kigmndé
anatomy, physiology, and neurology to the physical action of flute playing.

The survey data encompasses the combined responses of 181 respondents with
results indicating that a majority of flutists experience pain mfateheir playing yet
have little training in prevention. The dramatic stories of performancedalguries by
the selected interviewees serve to underscore the need for more educationdianmus
and research by scientists in the field of performance arts medicine.

Applying the facts and principles of anatomy, physiology, and neurology to the
playing of the flute presents today’s flutists with many new scieaseebconcepts to
consider while they are practicing or performing. Because of themasyal body
position required to play the flute and the unstopped arrangement of our embouchure,

flutists must put more emphasis on achieving a healthy posture and balancedastanc

playing that supports the active respiratory demands of the instrument.
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CHAPTER ONE

INTRODUCTION TO THE STUDY

Purposes

The purpose of this document is two-fold: first, to investigate the physical
difficulties of playing the flute through a large-sample survey and intervigtisseveral
prominent flutists and secondly, to apply the scientific knowledge of anatomy,
physiology, and neurology to the physical action of flute playing. Diffesembols of
thought exist among flutists concerning how to properly set up the flute and the body in
order to play the instrument. The aligning of the joints of the flute is a much didcusse
issue as well as the position of the flutist’'s hands, upper torso, and overall stance of the
body. The survey and interviews will cover these issues as well as othtongies
relating to the physical aspects of playing the flute, including postural prelaledother
physical difficulties of flutistsA thorough discussion of functional anatomy as it relates

to balancing and playing the flute will conclude the work.

Need for the Study

A multitude of opinions and a general lack of consensus concerning the way in
which the human body organizes itself to play the flute exist in the music wddy. t
Dissemination of these ideas, whether good or bad, is both rapid and far-reachigg in lar
part because of the world-wide web and its ability to offer virtually imateeous

communication. On a local level, teacher-to-student transmission of knowledide vi



centuries-old apprenticeship model has served us well; but if teaching aboinehow t
human body is used during flute-playing is incorrect or lacks solid evidence in the
scientific literature, faulty ideas begin their inexorable path up thet8ufamily tree.
Unsuspecting flutists end up being the recipients of unproven concepts of body luse, wit
the very real possibility of establishing the bad habits that later prove s@hard t
eliminate.

Most young flutists begin music instruction in a school setting at approxymate
the fourth or fifth grade. They are taught by busy band directors who mus¢ath
other students how to play different instruments during the same class peridjsvhi
typically less than an hour. Learning to play the flute is at first vefigulif and
awkward, due in large part to our markedly asymmetrical playing position. Everggett
the first sound can be extremely frustrating. Once the student has choseruameinist
parents tend to ‘wait and see’ if this new hobby will ‘take’ before theyting to front
the cost of private lessons. So the young flutist is left virtually on her ovmy tio t
balance her flute and get a decent sound with her smaller not-yet-gpolady.

An additional complication arises when the young flutist takes her seat with her
fellow band members in a large ensemble setting. The concert band set-up is not
conducive to a good playing posture as flute players are usually seated anthewr.

Even though they need extra room to accommodate their instrument sticking out to the
side, flute players end up having the least amount of room of all the members of the
ensemble. More bad habits in posture and playing position are the result. Another
complication occurs later in high school, as the correct playing posture fstsfldiring

marching band season requires the flute to be held in a horizontal position in the same



plane as the body — an extremely awkward and uncomfortable position that strains the
spine, neck, shoulders, and arms. If continued during concert settings, both during and
after marching season, this poor playing set-up is not only uncomfortable agditiri
also limits the flutist's developmental potential and sets them up for musdekaske
problems. Bad habits can go unchallenged even as far as the university level.

Inaccurate and incomplete information about the body as it plays the flute is
frequently accepted as true by unsuspecting flutists who are anxious to do@itytlyi
can to get better. A few anonymous examples are in order. | have personalyedbse
flute teachers in either private or public settings or in print give all dbileving
guestionable instructions. Flutists have been told to “breathe from the bottom of your
lungs first,” an impossible task in that the lungs fill from the top. For yeatwstf have
been instructed to use their diaphragms to initiate vibrato, another impossiblettask as
diaphragm cannot possibly fluctuate as quickly as vibrato does. Vibrato in fisitilses
result of oscillations in the vocal folds, the same mechanism used by vocaltsesonly
difference is that flutists do not produce a sound; they instead moderate the tanaof t
stream.

| observed a flute teacher have a student place the embouchure plate on the edge
of her lip (where skin of the chin changes to lip tissue), with no instructions to hase it
on her chin. The flutist then began experiencing quivering in her embouchure because she
was trying to balance the flute on the thin line of her lip — an impossible task. €alyyer
another teacher insisted on full contact with the lip plate and pushed the far end of that

student’s flute back so far that her right shoulder and arm were obviously uncorefortabl

! Alan Watson, The Biology of Musical Performance and Performance-Related Injury (Lanham,
Maryland: The Scarecrow Press, Inc., 2009), p. 129.



and contorted. All flutists, including those in primary and secondary education, need to
differentiate this ‘marching band’ position from a standard concert playarge/sitting
position.

Some more examples will highlight this problem even further. The inability to
maintain long phrases with proper air support is a common problem among flute students.
A cure for insufficient air has been suggested by having the student expand thembdom
during inhalation. Unfortunately, this ignores the role the ribs and spine play in
inhalation. A long controlled exhalation merits more emphasis than doéfscane
inhalation when considering the playing of long phrases. In addition, breathing
techniques given to other wind instruments does not always apply to flutists. We are t
only wind instrumentalists that must provide our own resistance to the air floez as w
have no mouthpiece to push against when making our sound. Therefore, the mechanisms
needed to manage air on the flute are more similar to those used by sinderglayers
and those who teach them need to recognize the difference and have it inform their
teaching and playing.

The lack of understanding of how the forearm moves has been suggested as the
cause of lateral epicondylitis or tennis elbow — a vast oversimplification.rstadding a
standard range-of-motion action for a joint is not enough; finding out what caused the
problem is a much more detailed and complicated process.

The number of flute teachers, both private and in the school system, in our
country is large. They all have enormous influence over their students and pass along
important knowledge. The levels of scientific knowledge of human anatomy, physiology

and neurology vary wildly among flute and music education teachers|afbowv they



teach their students. The presentation to flute instructors of researchsbessific
principles related to playing the flute will provide the conduit to educate the next
generation of developing flutists.

The popularity of the flute as instrument of choice among many students and
musicians comes with its own set of problems. Although anecdotal, the followinly clea
illustrates our problem. At a beginning band class at a local middle school durfalj the
semester of 2009, all instrument groups were reasonably represented with tliteerto fi
children in each instrument group. Yet there werentystudents in the beginning flute
class. The attrition rate will of course reduce these numbers, but as theimgrfiatists
develop into more seasoned players, they must compete for a limited number of openings
and jobs, adding to an already fiercely competitive job market. A strongndill a
determination to succeed may propel a musician’s progress in one respect, bugpit not k
within the context of accurate teaching and sound physical principles, theawezydsive
is likely to lead to career-threatening or career-ending injuries. Tine sanditions that
result in world-class performers may inadvertently provide a breedingdjfor overuse
injuries.

Health Concerns and Need for Prevention

Performance-related health disorders (PRHDs) are potentially cardieg

injuries suffered by artists in the fields of music and dance. The rate of srgumieng

musicians is reported as being as high as 87% yet the healthcare donsttatremains

low.? A study of 340 wind instrumentalists in Lebanon who were experiencing physical

’C. Guptill, “Musicians’ health: applying the ICF framework in research,” Disability and
Rehabilitation, 30:12-13 (2008), pp. 970-7.



problems revealed an average age of only 28t prospect of years of intense
practicing and performing only to be sidelined by an injury can have not only dire
professional and financial effects, but severe psychological ones as heefitakes are
truly high.

Unfortunately, the relationship between musicians and the medical community
does not have a particularly stellar history. Musicians tend to seek out arernat
methods of healing, probably in part because of the low and inconsistent pay of their
career and the expense of modern medicine. A lack of understanding among traditional
medical practitioners of the demands of a musical career can leave ImuBigans
seeking a more sympathetic ear elsewhere. Approaches such as Fedd@tirapractic
or Alexander technique are all examples of alternative or complementeiyimeé and
have been the beneficiaries of this Tift.

Different disciplines under the umbrella of complementary medicine hawve the
own terminology which, while helpful in its own context, can cause confusion when used
in discussions and consultations with other health care professionals and the general
public. Terms such as ‘lengthening and gathering of the spine, ‘body mapping,” and
‘primal control’ are self-evident to users of those methods but are unclear agd tore
the language of the scientific community. On the flip side, medical jargooodmapletely

confused and alienated many a patient whether he or she was a musician or not. A

M. Sayegh Ghoussoub, K. Ghoussoub, A. Chaaya, G. Sleilaty, I. Joubrel, K. Rifai., “Orofacial and
hearing specific problems among 340 wind instrumentalists in Lebanon,” The Lebanese Medical Journal
56:3 (2008), pp. 159-67.

* Alternative medicine includes methods for the prevention, the diagnosis, or the treatment of
disease that are not generally accepted by regular physicians. Complementary medicine is a synthesis of
standard and alternative methods, using the best of both.

> See Theresa Mitchell, “Alternative Methods for Resolving Wrist and Hand Pain in Woodwind
Players,” DMA diss., University of Miami (2003).



scientific but clear explanation of the terms used in all health cargldissi would
improve the dialog between musicians and the medical community.

A welcome addition to the alternative/complementary versus traditional imedic
debate is the publication of the first scientific study of the Alexandenigae® This
study concluded that six sessions of massage, a prescription for exeucse
counseling, and lessons in the Alexander technique helped with back pain and
functioning at three months. In addition, the Alexander technique lessons still had a
beneficial effect on pain and functioning after twelve months. Finally, the &udg
that the six lessons in Alexander technique followed by exercise prestiipé nearly
as effective as twenty-four lessons; therefore, patients can be cotifidewith six
lessons they will learn all they need to know. Even though this study was deahng wit
low back pain, it is still significant that scientific research is being dorge on
complementary discipline.

In summary, | do not mean to imply that these examples of alternative and
complementary medicine are not valid; however we certainly need to cokisaVen
scientific facts and principles and design relevant research studies incadieiress the
health issues of musicians. Alternative treatments should not be dismissédhand,
but they should also be able to stand up to the scrutiny of clinical research.

PAMA (Performing Arts Medical Association) is a 25-year old orgaronabf
musicians and medical personnel dedicated to the health and healing of musicians and

dancers. The organization encourages research, education, and networking to make good

®s. Hollinghurst, D. Sharp, K. Ballard, J. Barnett, A. Beattie, M. Evans, G. Lewith, K. Middleton, F.
Oxford, F. Webley, and P. Little, “Randomized controlled trial of Alexander technique lessons, exercise,
and massage (ATEAM) for chronic and recurrent back pain: economic evaluation,” British Medical Journal
337 (2008), p. 884.



healthcare readily available for injured artists. It boasts an unusual bleretiafal
physicians, osteopathic physicians, occupational therapists, physicglish®r
chiropractitioners, professional musicians and dancers, arts educatorsicamdssof all
these disciplines. This unique make-up of membership is truly unprecedented in most
professional arenas.

The 2006 Health Promotions in Schools of Music Conference, held at the
University of North Texas and jointly promoted by PAMA, was a seminal enghei
drive to highlight the unique medical problems of students training to be musicians. Its
four main recommendations were to adopt a health promotion framework, develop and
offer “Occupational Health” courses for all music majors, educate stualeots hearing
loss as part of ensemble-based instruction, and assist students through acjgmenga
with health care resourcéghese recommendations have created an impetus among
academic and professional organizations to address health issues for mu3asém
statements of health issues for musicians have been drafted and published byusiajor m
organizations such as the Music Teachers National Association (MTxéa)the
National Association for Music Education (MENE)A significant number of other
national organizations and universities have also begun working on these
recommendations.

Reaching and educating teachers of music about health issues is orooikrito
improve the training of the next generation of professional and amateurangsici

Promoting standards of health for all musicians, flutists included, speaks to qtiafey

7 Ralph Manchester, ed. “Promoting Health in Post-Secondary Music Schools,” Medical Problems of
Performing Artists 21:3 (2006), pp. 95-6.
¥ See <www.mtna.org>.
9
See <www.menc.org>.



issues as well as information that directly relates to playing theipasticular

instrument. Overall fitness levels must be brought into the discussion not only befcause o
the visual component of our art, but because it has a direct bearing upon the ability to
perform well and live a long and productive life. And musicians must feel freeko se

help for their physical and mental problems without fearing the loss of their job.

The need for a bridge between musicians and the medical community is self-
evident. Much research is currently being done on topics of direct importance to
musicians, yet the distribution of the conclusions of these same studies tordgeave
musician is slow. Another issue is the complicated language typically usadntifec
writing which is difficult for the lay person to grasp. On the other hand, the medical
community needs to have a better understanding of the demands of a musicear’s car
A strong first step would be for all musicians to become more familiar witbcibatific
terminology used to describe the body and its actions. But most importantly for
musicians, having a good understanding of basic human anatomy, physiology and
neurology can create a strong platform from which to build. It has been said that
musicians are athletes of the small muscles and it is time to take thpoiné more
seriously.

These pressing concerns indicate a need for solid teaching of relevamntiaaht
physiological, and neurological information to the general body of flutistslatied f
teachers, if not all musicians. The procuring of this knowledge will in turn inform thei
teaching methods and thus the next generation of flute players. Scietetiitulie and
the scientific community’s body of solid research and education are more tlypatede

to produce evidence-based medical care for today’s ‘athletic’ musiciarss.dslreer-



ending injuries can be avoided, but only through education and a careful individual
application of solid principles of health body mechanics. The goal of my effort in this
document is to gather information concerning the current state of affdnia wie flute
community through a survey and interviews and secondly, to provide correct and
accepted scientific knowledge about the body as it applies to balancing and fhayin

flute.

Why Unique

This document will provide a direct connection between human anatomy,
physiology, and neurology to the act of playing of the flute. It will take intoladdhe
asymmetrical nature of our body position during playing and will educaist$lutith
specific details relevant to what their bodies do as they play the flute. In saptios
material, a survey of relevant questions and highlights from personal intengiew
summarized and wound into the discussion. The goal of this document is to apply
medicine’s detailed study of the human body specifically to flute playiddahuild a
bridge between flutists and the art of medicine.

This study is particularly unique because of my background as a physical
therapist. This document will speak from the scientific or traditional rakgant of
view but with the inside knowledge of the music world. The works by Barbara Conable
and Leah Pearson are excellent first steps in the movement to educatedhdigtthe
human body® The primary goal of my document is to take the next step and tie in

detailed scientific knowledge to the human body as it plays the flute.

1% Reviews of works by these authors are found in Chapter Two.
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Why Worthy

This document will provide helpful information to all levels of flute-playing -
professional flutists, students, teachers, as well as amateurs. Paetioplaasis on body
awareness and the physical mechanics involved in flute playing will brieg docus to
health issues, giving the next generation of young flutists more information otohow
avoid injury and stay healthy. This benefit alone has far-reaching efieetddition to
health maintenance, a balanced set-up for playing the flute creates a pfatfgoud
playing. This may seem self-evident, but if the student is set-up properly tevgleat
the onset, there is a stronger likelihood that they will perform with a solid tongoadd

technique.

Procedures/M ethodology

The first section of this DMA project is composed of two phases. Phase One is an
online survey of approximately forty questions that address physical istaiesl ito
playing the flute"! Included are topics such as the specifications of the participant’s flute,
how they align the joints of their flute, their stance and method of hand placement, thei
practice/performing habits, experiences of pain relating to playing and 3te vehicle
for this survey was Survey Monkey, an online password-protected servicddineoal
great efficiency in obtaining a large sample with confidentiality. fllite studio at the
University of Oklahoma was used as a pilot group for the survey.

Phase Two is comprised of telephone interviews to prominent, successful flutists

and again, focused on issues relating to their hand and body positions as they play the

see Chapter Three and Appendix A and B.
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flute as well as any injuries or physical difficulties they may have-hacdummary and
discussion of the data will conclude these two phases of my project.

The last section of this work is a written study of an application of seentif
knowledge about the human body to the playing of the ffuBasic human anatomy,
physiology, and neurology are explained within the context of flute playing. The
asymmetrical nature of our stance will be addressed as well as topicsssiinger
independence, postural concerns, and the mechanisms involved in breathing.

Appendices will include the survey questions and detailed results, the personal
interview questions, a diagram illustrating methods of flute joint alignraesample of

songs for the left hand, and recommendations for books on exercise and fitness.

12 Chapter Four and Appendix C.
B Chapters Five through Ten.
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CHAPTER TWO

REVIEW OF THE LITERATURE

Flute Pedagogy

Lea Pearson’s 2006 book Body Mapping for Flutists: What every flute player
needs to know about the bod{},edition evolved from the author’s 2000 dissertation,
“What every flute teacher needs to know about the body: A handbook applying the
principles of body mapping to flute pedagdgyl he text, like its forbeare¥yhat Every
Musician Needs to Know About the BdyyBarbara Conable, presumes Alexander
Technique as a starting point and uses terminology associated with thatréisciVhile
the majority of the information given about human anatomy is accurate and helpful, the
author’s application of those facts is limited and at time simplistic. Tyrarastrical
nature of the flute player’s posture is not alluded to and a slight impressionngluavef
you know the simple facts explained in this volume, you will not have any physical
problems. Pearson’s book is a good first step in the movement toward emphasizing healt
and wellness issues of flutists, but much more needs to be done.

The 2008 dissertatioRisk factors for flute-related pain among high school and
college studentBy LeeAnne Thompson, DMA, University of North Texas, is a survey
research project with a sample of thirty subjects with an average age of 2097 yea
Questions regarding pain, type of flute and modifications, ROM (range-of-mation)

strength measurements, practice habits, and general medical hiseredswestigated.
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The study showed that strength, flexibility, pain spots, and exposure were tsk fac
flute related pain. This work is a strong contribution to the small number of sumhe

on flute playing and speaks to the need for continued research in this area.

Injury Prevention for All Musicians

Janet Horvath’s booRlaying (less) Hurt3rd edition (253 pages), is a fairly
comprehensive book written for all musicians. Ms. Horvath is the associatglgrinci
cellist with the Minnesota Orchestra, so the text is written from the viewpba
professional musician. Adaptations to the flute as well as advice concerningrttand
neck position are presented, but not much is included on total body posture or set-up of
the shoulder girdle for flute-playing. The resources in the back of the book include books
websites, organizations, and businesses. Ms. Horvath also offers a set of sbckardst
pages of stretches and healthy playing reminders for musicians.

The Musician’s Body: A Maintenance Manual for Peak Performagciaume
Rosset i Llobet and George Odam is a shorter work (118 pages) also aimedc@nsusi
in general. An international collaboration of Dr. Llobet, a physician fronseBana, and
Professor Odam, a music educator from London, this text is more succinct thathidorva
book, yet it does an excellent job of covering relevant issues through its colpofuisia
and many drawings and figures. One page is devoted solely to the flute and highlights
one of the flute’s most problematic design flaws: its tendency to roll backveavesdis
the player’s right palm when in the open position. Some fingerings requidephession
of only a few fingers; fingering a C#/D-flat requires only the dsgion of the right little

finger. During these notes, the flute’s balance is more precarious asttbethesfingers
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cannot help stabilize it. The authors’ solutions to the problems inherent in plagng a
balancing the flute are ergonomic platforms and spacers that clip on hstfugnient. No
mention of hand or flute position is made. Excellent references are given tal sever
websites that offer new designs in flute-making — both the head-joint and thdlatdire
These sites also offer other ergonomic adaptations and equipment. Again, themonly fla
associated with this text is the lack of detailed information of the flsifistiticular

posture, especially the shoulder girdle.

The Musician’s Survival Manuel: A Guide to Preventing and Treating Injuries in
Instrumentalist§1993)is another short but concise book addressed to all musicians, but
with a little extra information for flutists as the author, Dr. Richard Npe&iphysical
medicine and rehabilitation physician as well as performing arts §pgdgalso an
amateur flutist. Dr. Norris allocates an entire chapter for flutistghich he describes the
neck, shoulders, and hand problems that result from holding the instrument. His solutions
include an angled headjoint for neck issues, and ergonomic thumb and finger réws for t
hands. Again, these are helpful, but preventative measures as well as othat postur
solutions are neglected. In addition, many other adaptations have been designed for the
flute since the publication of this volume.

The Athletic Musician: A Guide to Playing with P& 1997 volume by
Canadian physical therapist Barbara Paull and Christine Harrison, antee&lalinist
and teacher. The viewpoint of the authors, while not disrespectful of alternative and
complementary disciplines such as Alexander Technique, Yoga, Feldenkrais, ets., com
from a traditional medicine perspective and focuses instead on a cleatatioseof

anatomy and the problems caused by the atypical postures and repetitive ofotions
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musicians. The solutions they offer are in a more traditional vein. Many helpful
anatomical drawings and photographs of various musicians demonstrate equipment
and/or exercises. The authorestommendations for exercises are extensive but not
without problems. The need for abdominal strengthening is disregarded whdbistyet
to increase spinal extension is emphasized instead. Certainly not atigbtilysrapists
and other health professionals would agree with this opinion. In the area of floasts, t
information is scant and at times incorrect. One photograph of the ‘proparigtmt
flute-playing demonstrates the infamous ‘marching band’ posture thatasder
produce pain in the right back, shoulder and arm. These problems aside, there is much to
be lauded in this volume as good information for musicians on issues of physical health.
What Every Musician Needs to Know About the BydBarbara Conable,
subtitledThe Practical Application of Body Mapping to Making Mussca 96-page book
that is an application of the Alexander Technique to anatomical issues mosttrédeva
musicians. The diagrams and fonts are large and the explanations are somewhat
simplistic. “Body mapping” is a term coined by William Conable, a cellogssdr, and
refers to “the congruence of students’ movement in playing with their reportsrof thei
notions of their own structure$*This term might also be called proprioception, a
designation long used by medical personnel to refer to the sensation of asgafenes
movement and position of the body parts without actually seeing them. Kinesthesia
another similar term, although it places more emphasis on movement; Conable does use
this term in her book. So “body mapping” is really nothing new. The premise of the book

is that as a musician refines his “body map,” he will evolve into a more naturafrea

" Barbara Conable, What Every Musician Needs to Know About the Body (Chicago: Andover Press,
2000), p. 5.
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player. The knowledge supplied by this volume is indeed helpful but limited to
rudimentary anatomy. Playing the flute is mentioned once in the section covering
shoulder movement, specifically the sternoclavicular joint. All other infoondhiat

would be applicable to flutists is covered under instructions to musicians as a group and
so is therefore limited.

You Are Your Instrument: The Definitive Musician’s Guide to Practice and
Performancg1997) by Julie Lyonn Lieberman, a free-lance violinist, is a 150-page book
that covers the mind, breathing, muscle awareness and balance, music medicine, and
other challenges in the life of musicians such as sight-reading, fast tengpd$iecbook
contains illustrated exercises and a glossary of health care discipliadgional
medicine and alternative approaches are both presented with a slight bias heward t
latter. The anatomical material is brief, as the emphasis of the book il laglpiice not
instruction in anatomy. Very little instrument-specific information is giaed there are
no references to the flute at all.

Muscle Management for MusiciaaadHealth Practice for Musicianare two
volumes botlwritten by Elizabeth Andrews, a British musician, chiropractor and
kinesiologist. Her texts contain a large body of self-help remedies whitbsadnot only
the physical problems of musicians, but also other salient issues as wefioMutr
emotional stresses, and environmental forces are just a few of Andrews! habpds.
Neither volume specifically deals with individual instruments, so there is no iafiom
directed solely to flutists. Andrews references Alexander Technique, atupyrand

chiropractic methods in both books, making a point to avoid medical jargon. A moderate
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bias against traditional medicine is in evidence in both texts, yet they contain much
helpful information for the hurting musician.

Musicians’ Injuries: A Guide to Their Understanding and PreventipiNicola
Culf is a short (106 pages) but concise book written from the perspective of the musician.
Culf studied guitar at the Royal College of Music in London and at the BanffeTfentr
Arts in Canada. She sustained a playing-related injury which eventually leslwoiting
of this book. Culf's approach is quite balanced with respect to traditional versus
nontraditional forms of medicine. Stretching exercises and total body warareigs/en
along with specific advice for guitarists. Flute-playing is mentioned in only one
paragraph with the same problems noted before, but no specific solutions are proposed.

Two medical texts, while written in a detailed format for medical persparel
nevertheless helpful for the layman in exploring the injuries musiciansHaderming
Arts Medicing(1998) second edition, anéledical Problems of the Instrumentalist
Musician(2000)are both comprehensive volumes with chapters written by various
medical professionals representing a variety of specialties. Patad, @ducational text,
and numerous pictures and diagrams are found in both volumes. A third edition of
Performing Arts Medicinés scheduled for publication in the near future. Both of these
textbooks are from the viewpoint of traditional evidence-based medicine and are
extensive in the material they cover.

Fit as a Fiddleis a publication partnered by the National Association for Music
Education and its author, Dr. William Dawson, a retired hand surgeon. Dr. Dawson is a
symphonic bassoonist and maintains a private studio as well, so he is doubly suited to

deal with the physical problems of professional musicians. This text focusesijyriom
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hand and upper extremity problems and comes from a traditional medical point of view
Explanations of medical terminology and procedures are given and Dawson davotes a
entire chapter the importance of teachers in the role of prevention. Selkesiahal are
made to flute-playing, but solutions are general and no reference is made to our
asymmetrical posture. Although short (158 pages), this text is concise, directieaiac of
clear explanation of traditional medicine’s view of musicians’ injuries aatrtrents. Dr.
Dawson gives helpful advice to the musician and includes a glossary of ntetitsl

Indirect Procedures: A Musician’s Guide to the Alexander Technioy®edro
de Alcantara is a 313-page volume in which the author discuss the theory, principles, and
application of Alexander Technique as it applies to musicians. DiscussiomTs jaartd
flute-playing include the stance, the use of the jaw and the over-all position of thie uppe
body as it holds the flute. Clear answers are not given as the author infers thadne ne
not twist the neck to play the flute. This is just not true; the head has to be rotated to the
left or the right shoulder and arm will be forced back beyond their normal position.

Dr. Alan H.D. Watson has added a significant work to the body of science-based
literature concerning musicians with his 2009 bddke Biology of Musical
Performance An amateur flutist and French horn player, Dr. Watson is a senior lecturer
in anatomy and neuroscience in the School of Biosciences at Cardiff Uryiveditales,
England. The 396-page text also includes a compact disc with color versions of all the
figures in the text, video files, PowerPoint animations and sound presentations, and a
musical extract. The ten chapters cover basic anatomy, posture, problaesijober
extremity, breathing, the voice, the embouchure, structure and organizatiorbcdithe

effect of music on the brain, hearing, and performance-related stress raathdgement.
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Dr. Watson hopes that the addition of this text will encourage the teaching of caurses i
music biology in institutions of higher learning.

Stability with Mobility, Vol. 2, Exercise Program to Promote Freedom of
Movement for Musicianis a recently produced DVD by Ginette Hamel, a Canadian
physical therapist. The program contains strengthening, stability, andhisige¢xercise,
as well as self-massage techniques. Ms. Hamel has extensive expenégng with
musicians and dancers and provides the rationale behind each exercise alolegawith c
instructions. Additional equipment required is resistant elastic bands, a thréenfpot
half foam roller and a 65 cm exercise ball. A bonus is the background soundtrack
provided by the famous professional brass chamber group, Canadian Brass.

Injury Prevention Program for Musicians an educational and demonstrational
DVD that features Jon Kabance, a kinesiotherapist, and Janet Horvath, a cellist and
author ofPlaying (less) Hurt> This program requires the use of two unique pieces of
equipment — the ‘WOW,’ a hand-held fitness tool, and the ‘Re-Set glovegragsir
training apparatus. The exercises are simple, fast, and focus solely on the upper
extremity. Directions are clear and extensive educational segnometsng the injury
risks of musicians are included. The WOW exercises are light resistik@sessand
have promise, but whether or not the extensive strength training of the Re-Ses glove i

helpful for flutist is uncertain. Both devices provide excellent opportunities feares.

> Reviewed on page 14.
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Further research is warranted

Research on the actions of flute playing has only just bEgiine University of
North Texas dissertation surveying the injuries of flutists has been noted,ibanhby
surveyed thirty high school and college-aged flutists, it needs to be repedtediaviger
sample. Motions studies of different practice methods are being done with other
instruments, particularly piano, and need to be done with the flute. The effeceoéige
fitness levels on performance is a subject recently studied in Micfigad needs to be
repeated with a larger sample. Many motor learning studies have been condtcted w
musicians, again mostly with pianists and violinists. Within this growind 6él
research, the flute is under-represented and incorrectly so, as the poptikaety

instrument demands more investigation.

®see bibliography for articles on research related to flute playing.

Y Kristie Kava, “Trunk Endurance Exercise and the Effect on Instrumental Performance: A Comparison
of the Pilates Method and a Trunk and Proximal Upper Extremity Endurance Exercise Program,” paper
presented at the Performing Arts Medical Association (PAMA) Conference in Aspen, CO, June 2008.
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CHAPTER THREE

SURVEY METHOD, DATA, AND DISCUSSION

M ethod

The “Survey on the Physical Aspects of Playing the Flute” was offered online on
the Survey Monkey websiteduring February and March of 2009. Designed to be
completed in approximately ten minutes, the forty-one questions had to be sudcinct ye
informative. Recruiting was done primarily through personal and professional
acquaintances, college and university websites, flute society membersaho®kl and
Texas, and at workshops given in Chicago and Tennessee. One hundred eighty-one
individuals responded and although they did not complete every question, every
respondent did complete the survey. Many individuals emailed me separatelgsixpre
enthusiasm and support for the project as well as interest in the results.

The questions covered topics such as flute joint alignment, hand and body
position, practice and performing set-ups, experience and location of pain, amount of
education in health issues, and overall fitness levels. Most of the questions werke mult
choice; some included open-ended questions that were to be completed with short
answers. One major problem with the survey was the omission of questions covering

demographic information, such as gender, age, training, and background. The exclusion

18
<WWWw.surveymonkey.com>,
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of this data was primarily due to inexperience on my part; it was unfortunate aral woul

have enriched the results of the study.

Survey Data and Discussion

The following paragraphs will summarize the results of the survey questions
according to content and will also discuss any relevant cross-tabulationshveith ot
guestions. In-depth statistical analysis will not be attempted as iaosth¢he scope of

this project.

Headjoint

The majority of respondents indicated that they used the classical aligointieat
headjoint on their own flutes (64.6%) and when they taught (54-5%hly 6.2% used
the Rockstro position and 23.6% used the modified Rockstro position. These questions
were asked in order to ascertain whether there was any cross-connewteenbibe use
of the Rockstro alignment and an increased incidence in pain in the right back and upper
extremity. The percentages remained roughly similar except when dsigdize exact
location of pain. 60% of Rockstro alignment users complained of neck pain, while only
32.5% of modified Rockstro alignment and 43.4% of classic alignment users did. Due to

the small number of Rockstro users, only eleven in all, this discrepancy may not be

Y see Appendix D for diagrams of classic and Rockstro headjoint alignment.
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statistically significant, but the difference between the threepy is nonetheless
striking %°

The range of different headjoints owned and used by flutists was quite extensive,
with Powell, Miyazawa, and Muramatsu garnering the most respondents. Tdreynj
headjoints were solid silver (66.1%), but a significant number of flutists had solid gold
headjoints (25.1%). A wide variety of headjoints speaks to the individuality of each
flutist, both in their search for an aesthetically pleasing sound and a headjombtksit

well for them physically.

The Flute Itself

As expected, most of the flutists in this survey had open-holed flutes with
.016 mm wall thickness and a B footjoint. Forty-five point six percent of the respondents
had flutes with in-line G keys, while 54.4% were off-set. In that off-skt¥s have been
a relatively recent option on professional flutes, the preference for tHesurely
increase as time goes by. The responses to questions concerning pain andld#ms pr
showed no major differences whether the flute was in-line or off-set. Perh#pes all
flutists that had experienced problems with in-line G keys no longer have themdand ha
already switched to flutes with off-set G keys.

A slight majority of respondents had a C# trill key. Questions about added
mechanisms were included because they increase the weight of the fluié;kéystiand

off-set G keys are two common examples. The addition of these mechanisms did not

2% A discussion of functional anatomy as it relates to headjoint alignment is found in Chapter Eight,
page 238.
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seem to increase the incidence of pain, but more thorough research would be needed to

make a more definitive conclusion.

Hand Position

A surprising majority (51.4%) of players bend the thumb of their left hand while
playing, a mechanically disadvantaged position since extra tension is requinaghtain
the flexed joint. Another surprising response was that the majority of flalighgly
raised their elbows (53.9%), an act which increases the workload of the shoulders and
neck. The amount of bend in the left wrist varied between slightly bent (51.1%), bent
(25.6%), and straight (23.3%). In that some extension in the wrist is a part of its
functional position, the fact that over 75% of flutists played with their lefttsvris
extended should not be a problem. Only six of the 181 respondents (3.3%) indicated that
they had any trouble with hyper-extending the right little finger. 14.4%ikspaight

with the vast majority (82.3%) bending it slightly.

Practice/Performance Set-up

When asked about their sitting position, an overwhelming majority of flutists
indicated that they angled the chair to the right with the flute remainindgbaoathe
stand. Stand heights were adjusted in order to see the conductor but remain as low as
possible. In the standing position, several flutists used different heights$féoeali
times: higher for practicing and learning new music, lower for memorizing and
performing. In both positions, many flutists kept the stand as low as possible. Ni#ile t

is certainly understandable, flutists must also take their overall postor@cecaunt, and
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not inadvertently set the stand so low that they would be more prone to slump with a
forward head while they are playing.

One hour of practice a day is the most common amount of practicing done by the
flutists who took this survey, but 30 minutes, 1% hours, and 2 hours were also very close.
Only 10.6% of the respondents practiced more than 3% hours per day. These results
might serve as a motivator to those who think everyone else is practicinghaworthey
really are. But it is disconcerting to note such a high incidence of pain andglhysi
problems in a group of musicians that may play as little as one hour a day.

Although some flutists do use mirrors, very few use video-taping, which does
require a financial outlay and a certain amount of time to learn how to use the
technology. Perhaps this is an area we as players and teachers could improve.

Only 1.1%, or two, of the respondents said they never moved while playing; 9.0%
said they moved a lot. Thus most flutists are moving some or just a little, aleeicel
response. A static position might indicate tension whereas an excess of mowveghéent
create balance problems. When describing how they moved, most shifted thhtr weig
from back to front (82.1%). Head and arm movement are done by a smaller group, about
43%. Bending and straightening the spine was reported by almost 40% of flutists, even
though bending forward decreases the abdominal cavity, compromising breathe. support

The most problematic keys to remain covered by the fingers are, in order of
severity, the right fourth finger, the left fourth finger, and then the middleresnggually.
Sixty-two point five percent of us wear glasses while we’re playingy ©206 wear an
earplug while playing and 43.1% do so sometimes. That leaves 49.7% of flutists, roughly

half, that never wear ear plugs. With the implications of noise-induced hearinthizss
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are not good numbers. Playing the flute may not expose the ears to too much sound, but

playing the piccolo and /or sitting in front of the brass section is certaindydars.

Pain

Over half of the flutists that took this survey sometimes or always expeipairc
while playing. This large percentage is not only less than encouraging, irt teuth i
alarming. Only 14% said they never experienced pain at all. But of thigtatg, 64%
practiced one hour or less per day, so the flutists with the least pain were thnsgly
that played less than a hour a day. Two flutists in the pain-free group padhbtiee

hours a day, but there were none playing longer than that without pain.
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Table 1. — Flute Survey Results: Incidence of Pain

Area of Pain Experienced by thefollowing
per centage of respondents
Neck 41.0%
Left Shoulder 29.2%
Left Upper Back 28.6%
Right Shoulder 26.7%
Right Wrist 25.5%
Right Upper Back 24.8%
Left Wrist 21.2%
Right Hand Thumb 15.5%
Lower Back 14.9%
Right Hand Pinky 14.3%
Jaw 13.0%
Right Forearm and Left Hand 11.2%
Thumb

Left Hand Index Finger 10.6%
Left Forearm 8.7%
Right Elbow 7.5%
Left Elbow 6.8%
Left Upper Arm 4.3%
Right Upper Arm 3.7%

Fifteen and one-half percent of the respondents indicated they experienge pain i
“other” areas but most of these were combinations of the same areas libedhart.

Note that flutists could mark more than one of these answers; the percentages do not all
add up to 100.

A higher than expected number of flutists indicated problems involving muscle
coordination. Trembling of the lips was experienced by 58.1% and trembling of the chin
16.3%. Almost 40% of flutists noted a loss of muscle coordination in the fingers and
22.1% experienced it with the embouchure. These numbers are significant because this

lack of coordination could be a prelude to more serious problems such as focal
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dystonia®* The occurrence of hypermobility, also called double-jointedness, can be
inferred by the 25.6% of the respondents who reported temporarily locked joints
Many flutists have made modifications to their flute including the use of key
extensions, mole skin, PVC piping, and devices to hold the right thumb and left hand
further away from the flute. Others have changed their joint alignment or bought a n
flute with off-set G keys. Several flutists talked about what they did to snthdifnselves
rather than the flute. They mentioned efficient practicing, core muselegggtening and

disciplines such as ballet, Pilates, and yoga.

Education

An amazing 49.7% of the survey respondents have consulted with a health care
professional about something related to their body and flute playing. This ctatste
speaks volumes about the need for research and education into the health and wellness
issues facing flutists today. Eighty-two percent point eight percent @itists had
studied anatomy at the college level, which seems an incredibly high pgec@stdaps
the question was unclear and the respondents thought that any course that included
anatomy counted. My intent was to see how many had taken a course that focused on and
covered only human anatomy. Only 7.5% had ever taken a course on health issues for

musicians, a dismal percentage.

21 I e . . . .
Focal dystonia is condition involving abnormal involuntary and uncontrollable muscle contractions.
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Fitness

Most of the flutists practiced yoga (73.2%), with Alexander Technique (54.5%)
and Pilates (30.9%) following. Others wrote in responses such as Tai Chi, bodygnappin
and ballet. Most felt they were in good or average shape; self-reportingeskfievels
has its obvious disadvantages.

Only 18.8% of the survey respondents indicated that their teachers had pointed
out to them the asymmetry of the flutist’s body position during playing. Thissooni is
something flute instructors must address.

The complete survey and responses are included in Appendix A and B.

Summary

Prior to receiving any data from this survey, | had expected to see partgi
indicate pain in the hands, forearms, and perhaps the right shoulder. The results however
showed that the neck was by far the worst problem area. Keeping in mind thatgpain is
symptom and not a diagnosis, | inferred that flutists might be having troublizstgbi
the neck and core muscles of the body in order to support and balance the flute against
gravity. Perhaps they might not realize the pronounced effect that distal atibns
positioning (further down the arm) have upon more proximal (nearer the center of the
body) structures.

As stated earlier, one of the goals of the survey was to ascertain whetkstr®o
alignment users had any more physical problems than did the flutists who lined up the

joints of their flute in the more traditional way. With only eleven Rockstro users
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responding, any conclusion is cautionary, but six of these individuals did complain of
neck pain. And that percentage does raise a red flag.

As most of the participants did not practice more than one hour a day, although
they may be playing more than that, it is still noteworthy that so margyexg@eriencing
pain. These results informed the investigation of functional anatomy duringfayieg
found in Chapters Five through Ten. The position taken up to play the instrument may
involve turning the head left and/or tilting the head to the right. In addition, both arms are
holding the flute up against gravity in an asymmetrical fashion for a prolonged pér
time. A better understanding of what is happening inside the body will hopefully shed

light on why playing the flute has turned out to be for many people a pain in the neck.
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CHAPTER FOUR

INTERVIEWS

I ntroduction

The next section of this project involved a small number of personal interviews
with prominent flutists. The focus of the interviews was a discussion of the’$lwatign
hand and body position during playing, as well as any physical difficulties #uey h
confronted with during their professional career. Requests were sent out to Byapedxi
twenty well-known flutists via email; seven replied affirmatively. Oneriiew
candidate fell through because of scheduling problems, but six others were conducted
over the telephone and recorded with a device. The interviews were transcribed by t
author and edited by the interviewees. Four of the participants had significantnygoble
dramatically impacting their musical careers; the other two have weaifl day physical

problems related to flute-playing.

Description of the I nterviewees and I nterview Summaries

The candidates who agreed to be interviewed were Mr. Robert Dick, Professor
Bonita Boyd, Ms. Katherine Borst Jones, Ms. Florence Nelson, Dr. Adah Toland Jones,
and Dr. Amy Zuback. Mr. Dick, Professor Boyd, Ms. Borst Jones, and Dr. Adah Jones all
have academic appointments as flute professors at various universities. Dk Habac

also taught at the university level and currently maintains a large psivate. Ms.
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Florence Nelson enjoyed a celebrated career in the New York City sgesra and later
became an influential union officer. She is currently president of the ChicagoCHid.
Mr. Dick and Professor Boyd travel extensively giving solo appearances.
Biographical sketches of each candidate will precede a brief synopsi# of the
interview, followed by the interview transcript itself. Each intervieegited and

approved the transcript of their interview.

I nterview with Robert Dick

Robert Dick lives in New York City and teaches flute as a faculty membesvat N
York University. He holds a B.A. from Yale University and an M.M. in composition
from the Yale School of Music. As a composer in the classical world, Robert Diok is
of only two Americans ever to be awarded both Composers Fellowships (twice) and a
Solo Recitalist Grant by the National Endowment for the Arts. He has received a
Guggenheim Fellowship and multiple commissions. At the 1999 National Flute
Association Convention in Atlanta, Dick premiered Gncerto for Flute/Bass Flute,
Strings and Percussioidis performances typically include all members of the flute
family as well as his invention, the Glissando Headjoint.

As one of the flute world's most respected masterclass teachers, Rokdra®ic
been in residence in literally hundreds of universities, colleges and consesvatorie
throughout the US, Europe, Asia and Australia. Mr. Dick also teaches through extended
residencies at universities and music schools. His discography includes avigr twe

compact discs of original solo and chamber works and collaborations. Mr. Dick has
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authored and published books on contemporary flute technique that are the acknowledged
standard in the field.

Flute and Hand Position

Robert Dick owns and plays two different flutes: a stainless steel Sheridan flut
and an Oston-Brannen Kingma system flute. The Sheridan flute has an offegtas
set-up that Dick heartily recommends. The only other adjustment he has made on this
flute is to have the B-roller raised.

Mr. Dick also performs on a special flute that Brannen Brothers Flutemak#rs bui
for him, a radically expanded version of their Kingma system model. The design of
Brannen’s Kingma model offers a full quartertone scale as well as etampultiphonic
venting. In addition to the standard Boehm mechanism, there are six extra kaysde
of the extra trill key, this flute has a hand rest built onto it to protect the added
mechanism and to provide a place for the left hand to support the flute. Mr. Dick has also
had several of the other keys on this flute redesigned to be more ergonomictutie atti
toward making adjustments on flutes is summed up in the following statement:

The flute is re-buildable. It's not some sacred object and
Moses did not bring it down from Mount Sinai. It can be
changed. It's something that people make.

Dick uses the standard classic alignment for the joints of the flute with the

exception that he turns the headjoint out slightly.

Body Position

Dick stands with his left foot slightly in front of his right with his body at about a

45 degree angle to the flute. He keeps his elbows slightly away from his body and both
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his wrists “pretty straight.” Dick turns his head slightly towards hisdeét while

keeping his neck straight, he allows his flute to angle down slightly.

Physical Challenges

Dick sustained a significant injury to his left forearm after years gimgawvith
an extremely awkward arm position. His teacher had required him to play sith hi
elbows up in the air and his wrists extremely broken, i.e. extended, simiha to t
infamous drawing of a bewigged Baroque flutist. Faced with injections and@aurgi
intervention, Dick instead found eventual healing through the study and application of the
Alexander Techniqué He continued to study and learn more about the body and other
ideas about ergonomic ways of movement. For example, the methods of the Dorothy
Taubman, a physiological approach to piano techrfijaee used by Dick in his own
playing and studio teaching.

Dick had a “guilt-free practice method” where-by his students get codit f
practicing when they exercise, listen to recordings, attend concertseetecdinmends

swimming, particularly the backstroke, to his students.

Robert Dick Interview

Fain: | know this is late for you and thank you so much for being willing to
participate in my DMA project.

Dick: You're most welcome, so fire away.

22 . . . . SUCPRT .
Alexander technique is an alternative and educational discipline which focuses on body
coordination and awareness.
23 . .
See <taubman-institute.com>.
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Fain: First of all could you just share with me what kind of flute you are currently
playing on?

Dick: | currently play on two different flutes. | have a Sheridan flute which is a
very light-weight instrument. The body tube is actually made out of stainéedslss an
incredible instrument. The tube is extremely thin and steel is a lightwaigit. It's got
enormous power and response. | also have an Oston-Brannen, Kingma systemhflute wit
a silver .016 mm wall.

FaIn: Is the reason you picked the stainless steel wall because of the sound or the
weight?

Dick: For the sound.

FAIN: So you weren’t concerned about having a flute that was too heavy for you.

Dick: Oh, no. No.

Fain: How long have you played these two flutes?

Dick: I've had the Sheridan flute since 1985 and the Brannen since 1996.

Fain: OK, so you're very loyal.

Dick: | have good and unique instruments, so I'm just playing them.

FaiN: So, other than those how many other flutes have you owned in your career?
Tons? [aughtei

Dick: Oh, I don’t know about tons, but how about a busHal®jhtell Before the
Sheridan flute | played on a silver Powell, an old Powell which had been made &x Jam
Pappoutsakis. That flute just had a wonderful resonance but it was the old scale and with
old Powell flutes there was always something going wrong. You needed anshbi

with a repair person like a therapist and | was really tired of that. Ljsiilyed on Dana
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Sheridan flutes there just wasn’t anything that | played on that had the resohdme
Powell. When | did try a Sheridan flute | knew that's what | wanted and thendisla
other story about how | arrived at wanting a stainless steel flute and lee &graake it.

Fain: I'll be honest with you and say I've never heard of that before. So you may
be the only person | know of with a stainless steel flute I'm sure.

Dick: To my knowledge there is one other, which was made by Albert Cooper a
very long time ago. It was made for a publicity thing for a steel company iarithg

Fain: Of the flutes you've played, in terms of how they fit your hands and the ease
of how you're able to work the mechanism, is there anything that you would cleange t
make it work better for you?

Dick: Well, the Sheridan flute is basically a conventional instrument but it is off-
set G. I'll never consider playing on an in-line G flute again.

Fain: It really works well for you then.

Dick: Yes. The in-line G was invented by Louis Lot and the purpose for it was that
it required making less parts which meant that he could actually have gselfluilt
more quickly and get more flutes out the door every year. Did wonders fomtkis ba
account but why flutists today still have to have their hands screaming becaese s
dead French guy — admittedly a remarkable dead French guy -- made omaeimkind
of a mystery.

Fain: Good point. What about the footjoint mechanism? Does that work well for
you?

Dick: Yes. | had the D roller raised. Sheridan originally had these very beautiful

not cylindrical, but tapered on either end — they looked wonderful but you had to actually
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run your finger right down the middle of the roller to get it. | had them regladth my
old straight rollers

Fain: | have those, too. They're very helpful.

Dick: On my Brannen flute there is a hand rest built right on to the flute for the left
hand.

Fain: The flute that you play? Is it silver as well?

Dick: Yes. It's hollow, it’s tubing, it looks big but it weighs virtually nothing. It is
there to protect a piece of mechanism that is not on most flutes. The Brannen flute has
three trill keys on it, not two. But what it does do is that it brings the left hand away from
the flute in a similar way to a BoPep but it's customized to fit my hand, soggebi
And it’s really wonderful. | also had him change the shape of some of the Kingramsyst
keys. Things that are now standard. They just weren’t ergonomic so | didyslightl
redesign the thumb cluster, because there are four thumb keys, not two on the Kingma
system.

FAIN: So you've had quite a bit of work done on your flute to fit your hands.
Considering the amount of time you play that makes a lot of sense. I'd rather you put
money into your flute than giving it to a doctor.

Dick: Exactly. It's something | learned a long time ago. The flute is reldtle.

It's not some sacred object and Moses did not bring it down from Mount Sinai. It can be
changed. It's something that people make.

Fain: Let me ask you how you line up your headjoint with the body and the
footjoint of your flute. Do you use the standard traditional alignment or modified

Rockstro?
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Dick: No, no, no. The Rockstro is idiotic. The whole Rockstro thing is as illogical
as one can get via it's based on this conception of which way gravity goes — you know,
the flute as a lever. Did you ever read Rockstro’s book?

FAIN: Yes, actually | just turned it in. I've not read it cover to cover but...

Dick: It's unreadable from cover to cover. But Rockstro’s big passion in life was
to debunk Boehm. Now if Boehm had come up with the Rockstro position, then the
Rockstro position would have become the standard position we use today.

Fain: Right. He was just being ornery.

Dick: Totally. But it's nonsensical. | use a pretty standard alignment. &lsilce

center of the embouchure hole is in line with the center of the keys. It's turned but a bi

from there.

Fain: You mean the embouchure hole is turned out in relation to the keys.

Dick: A bit but not dramatically. | do play the flute turned out a bit more than most
people do.

Fain: Perhaps that's more related to where you blow.

Dick: | have the flute lower under my lower lip instead of on it.

Fain: Can you explain to me how you set your body up to play when you are
going to perform or practice? How you line your flute up with your feet, thabtort
thing?

Dick: | generally practice standing and play standing. To be honest, when | play
sitting, my posture is dreadfulajightel It means I'm tired, just slumped over. | don’t
actually perform sitting very much. | don’t play in any orchestras andsskinid of rare

that | actually need to be sitting when | play. When | stand basicallyftrfpde is a little
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bit in front of my right, my body is at an angle to the flute. It's somewhat alend3
degree angle that one sees in that Roger Mather book. I try to keep my ellayniscsmv
my body but not drastically so. | keep both wrists pretty straight.

Fain: What about your neck? Do you end up tilting toward one side or the other?

Dick: No, I don't tilt. My neck is turned a little bit toward my left shoulder.

FAIN: So you're able to play with your neck basically straight even though it's
rotated.

Dick: Yes.

FaIN: Then your flute would be angled down somewhat, correct?

Dick: Yeah.

Fain: What else have you done besides all the mechanical things you’'ve explained
to me, to keep yourself from becoming injured throughout your career? Have you done
any exercising, stretching, that kind of thing?

Dick: Back in 1983, | had a terrible injury to my left forearm, which was related to
how | was playing. If you look in the original Taffanel and Gaubert, you know the
complete two-volume thing, there’s that poor guy playing the flute in the opeages p
with his elbows up in the air and his wrists extremely broken — that's how | wgts tau
play.

Fain: Oh, my gosh.

Dick: Yeah, in retrospect, it was just mindless, but that’s how | was taught to play
And the logic | was told was that it was easier for the blood to get up into the hands if
your arms were already sort of parallel to the ground.

Fain: Oh, my word! | had no idea!
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Dick: And I've never heard it from anyone else but that's what my first ésach
who was a student of Barrere said. | don’t know what Barrere’s comment on that might
be. | have no idea. It makes no sense at all. And of course, if you're not serious, it doesn’
really matter. But for those who are serious, it’s just a matter of tifoecb®ome major
physical fuse blows. And for me it was the left forearm. Alexander Techrsqueat led
me to change, to learn about physiology from a completely new point of view. From the
body to the flute, not the flute to the body. And it helped me to heal without any kind of
actual surgical intervention. The first medical people | saw were gp#ibiout injections
and surgery. And | knew that was wrong even though my hand was killing me. | had
heard of this really famous diagnostician in New York and | went to go see him and he
sent me to a really wonderful Alexander teacher who said, “Look, | don’t knowhexact
what it is that you’ve done to yourself playing the flute but this is clearheshing
you’'ve been doing wrong for a long time. Now go and learn how to use your body
correctly and it will heal. If six months from now this problem is still pargisthen we
can investigate other alternatives but frankly | don’t think that's going to happent’ and i
didn’t. So that led me into a whole journey to learn more about the body, to learn about
others who have developed ideas about technique and other ergonomic ways. Do you
know about Dorothy Taubman?

FaIN: Yes! | had a roommate who was learning all about the Taubman approach
because she had wrecked her hands playing Rachmaninoff.

Dick: Yes, but it wasn't Rachmaninoff's fault.
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Fain: No, no, of course notldughtef Well, she was only about 5’2" and she had
little hands and just blew them out trying to do that. She had to totally relearn how to
play.

Dick: The ideas of Taubman are wonderful and | use them in my flute teaching,
too. Things about playing the footjoint by rotating the right wrist instead oigtty
reach those keys with your pinky actually. But to understand that the pinky is just a
extension of the palm which is an extension of the wrist which is an extension of the
forearm and arm. So exercise is a very regular part of my life.

FaIN: Wonderful.

Dick: [unintelligiblg...along with the fitness club | go to. It’s a total body
awareness. So the physical side of playing — you’re using your whole body. Ank | t
just about all of those body disciplines are pretty much excellent whether ondndoes ¢
gong or tai chi or yoga or... | find again and again when | have students who gomplai
about problems, my prescription is to send them to the college’s swimming pool twice a
week and make sure while they're in there that they do the backstroke as Wwell as t
crawl and the breast stroke. But make sure to include the backstroke. And it'sgamaz
how physical problems just go away.

Fain: Right. A little bit of balance — literal balance — in the muscles that y®u us

Dick: The thing is that in most students and in most professionals, in terms of just
addressing the demands of our daily life, we find ourselves not moving our bodies
through the full range of motion. And if we restrict the range of motion, then problems
develop.

FaIN: Yes, exactly.
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Dick: And so you've just got to go through the full range of motion and kick that
body into higher gears a couple of times a week. Everything you read aloolatlih
says the same basic things. Andrew Weil’s books also talk about the importance of
maintaining your health through, he says, “Sweat those toxins out of the skin a couple
times a week.” Obviously someone has to do something so that that happens.

Fain: Exactly. And I'm really thankful that you're making this point because in
our busy lives, it just seems that that’'s one of the first things that gets thrown out the
window.

Dick: Yes. And what | do with my students, | introduce them to the idea of the
guilt-free practice system in which practice is defined in a much broade¥Wssn you
are exercising, you are practicing.

Fain: Oh, | like that.

Dick: Practicing is not just playing on the flute. Practicing is everythingythat
need to do to be the best you can be and so it includes exercise, it includes listening to
music, it includes thinking about music, and it all counts as practice. You know, if you
need to take a longer trip to buy really good fresh food instead of eating craptesunt i
practice. And at the end of the week, you can end up with a really big number and it's
delightful!

Fain: Right, yes! Thank you so much. You've said so many of the things I've
wanted to say, even better. | think really that that’s all the questions IMav@ick and
| really appreciate you taking the time to talk to me.

Dick: Well, sure. And I'm sorry for the delay. But anyway here we are and I'll

meet you in a couple of weeks.
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FaIn: That's right; I'll be there in April.

Dick: All right, if you need anything else just let me know. | hope this is
something in the end that you can actually publish because it really is impartant. |
astonishes me that very often a masters student comes into my studio arsd tthiadir
we do over the first couple of weeks is to redefine how to hold the flute.

Fain: And it’'s a smart thing that you do that. It's incredibly important.

Dick: It's completely irresponsible not to. My teachers didn’t. You know, Henry
Zlotnik had all these wrong ideas. | mean he really worked at getting malypwsition
into this dreadful place. But for example when | studied with Baker, he never said a wor
about any of that stuff whether he was cognizant of somebody being on the highway to
hell or not. Nyefinger also had very little to say. Nyefinger was sort offraddi
Rockstro-ish person; getting into those ideas in essence are just dumb, | think. The
emphasis is that gravity’s pulling down and the main purpose of holding the flute is to
keep it from falling on the floor when you play it. Put Newton down for the simplest
reason why you’re holding it. It's that. The flute is not going perpendiculguand
flying to the nearest wall and sticking there. It will fall onto the floor. So, we haget
under the flute to hold it up, not alongside it.

Fain: Yes, amen!

Dick: So all these ideas about putting your thumb on the back of the flute and
things like that...the amount of extra strain that puts on the hand is consequential. At any
moment it might not be too much but repeat these motions millions of times and big

things happen.
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Fain: Exactly. Well, thank you for talking and | really do look forward to meeting
you next month.

Dick: OK, thanks, Susan. Take care.

FAIN: You, too. Bye-bye.

Dick: Bye-bye.

Interview with Professor Bonita Boyd

Bonita Boyd served as principal flute with the Rochester Philharmonic (1971-
1984), Chautauqua Symphony (1971-1977), and Filarmonica de las Americas, Mexico
City (1977). She was a faculty member of the Johannesen International School of the
Arts (1987-1996). An Eastman faculty member since 1977, Professor Boyd is also
currently a member of the artist faculty of the Aspen Music (1996-presmaohthe Aria
International (1997- present) festivals, and is co-principal flutist of therASestival
Orchestra. Her teachers included Maurice Sharp of the Cleveland Orchegfea; R
Stevens; and Joseph Mariano, former principal flute of the Rochester Philharmonic
Orchestra and legendary pedagogue at the Eastman School. Boyd succeeded him in both
posts — becoming the youngest woman to hold major academic and orchestral
appointments. Boyd has premiered numerous works, toured extensively and has made
numerous successful and innovative recordings. She tours regularly with guitarist

Nicholas Goluses.

45



Flute and Hand Position

Professor Boyd currently plays a 14K- gold Lafin headjoint with an olderr silve
Powell body. She uses the classic alignment of the headjoint and because shg has lon
fingers, lines up the rods of the footjoint slightly forward from the center dddie on
the middlejoint. Boyd began her musical training on piano, becoming a highly developed
player before switching to flute. She uses a lot of principles of finger tpadfiom her
piano training in her flute playing and teaching:

...the position of the fingers, keeping the fingers curved

and relaxed. The weight of the finger is then enough to
depress the key. You don’t need any extra force coming out
of your hand.

Boyd goes on to say that she envisions the flute as a keyboard to be played and
not something to be gripped. She teaches her students to keep their fingelssesy c
the keys. When teaching about balancing the flute, Boyd refers to three poinasnakbal
— the chin, left index finger and right thumb — and says that the flutist should be able to
use any two of those points at one time. So for example, if the chin were taken away, the
flute would still be securely held by the left index finger and right thumb. Withrae

points of balance in place, the flute should be very secure, leaving the fingers to play

freely as if they were on a keyboard. Boyd also recommends gentle, curved.finge

Body Position

Boyd has worked hard to keep her shoulders “uninvolved, like a singer.” In the
standing position, she plays with her feet even and her weight balanced between them

Angling her flute down and slightly forward, Boyd’s neck is straight and her spine i
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slightly rotated to the left. In the seated position, Boyd keeps her chaghst@ihe
music stand.

Physical Challenges

Boyd describes herself as a very relaxed player. She has had no significant
physical problems related to playing the flute. She teaches flute ahtihovaye voice
and instructs her students to eliminate tension and enhance phrasing by singing through
passages. For the past decade, Boyd has been doing simple calisthenidkiagdara
exercise.

It is interesting to note that Boyd could remember only two fellow studers wit
playing-related injuries during her earlier years of training fomhsical profession.
Students arrive in her studio at Eastman with a history of physical problems —sad the
are only college freshmen! She suggested that the marked increase in these qeruse ty
injuries might be due to the amount of time today’s younger generations spend on the

computer.

Bonita Boyd Interview

Fain: | really appreciate you doing this for me, Mrs. Boyd. You've had such a
great, successful career and being the flute professor at Eastmaninnsyogoiag to...
having your thoughts and words in my dissertation is going to be a really big help and |
really appreciate it.

Bovp: Oh, that’s nice.

Fain: So, first of all, what kind of flute, headjoint and footjoint do you use?
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Bovp: At the moment | have a La Fin gold headjoint, 14K gold on an old Powell
which | love.

FaIn: Is it a B footjoint?

Bovp: Yes, a solid silver Powell.

Fain: And how long have you been using this particular set-up?

Bovp: I've been playing on the Powell for maybe seven years and | got the
headjoint four years ago.

FaIN: So, in your career how many different flutes do you think you've owned?

Bovp: Let me count up quickly. I could tell you exactly. One, two, three, four,
five, six. Yes, six, | think it's six.

FaiN: So is the set-up you have now your favorite?

Bovp: | certainly love this; | just changed from time to time. | probablynlear
different things from each instrument and then for various reasons move to antliffere
metal.

Fain: What difference does it make with what metal?

Bovp: I've had a platinum flute and two gold flutes. And three silver. Let me see,
did I get this number right? There must be seven. The platinum was very unique and |
learned a fantastic amount playing on it. It was a Goosman platinum flutiee riee
only one he made actually. It was a fantastic instrument. | tried it iorthestra; |
especially liked it in the orchestra. The carrying power of platinum iy yeaally
fantastic but the fact that it carries like that and has that staliddyr@eans that it's a
little less flexible because of the density of the metal so you have to kind of go out of

your way to create colors and nuance on it. There’s always a plus and a minus on the
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same property of metal in this case. Since it's so dense, it holds pitch mresllly, really
well so you can over blow and it’s really hard to go sharp on it. But then the opposite
thing is obviously that it doesn’t mold as easily so on that instrument | felt like ich
really relax more. | learned a lot about having a more relaxed air sfyeanrg,for

fullness in a natural way, not forcing, that kind of thing. I really had to learn to not be
tense at all otherwise this flute didn’t respond very well. You know, it would be very
cold.

Fain: Didn’t you ever notice how heavy it was?

Bovp: Jack Goosman had put silver keys on it and that made a tremendous
difference. | could be wrong on this, but my recollection of what he said was'that
the weight of the flute was in the keys. So that would make a really big difference.

FaIN: So with the keys made of silver, it just made it not as heavy.

Bovp: | think it did. | never really thought about it. Actually | had gone from a
gold flute to the platinum; it was gold keys and gold flute and 14K gold. After | played
the Goosman | also played another gold flute. Maybe | didn’t notice it for tistirea
either.

FaIN: So the gold is heavier than silver?

Bovp: Oh, yes.

Fain: So would they put silver keys on a gold flute?

Boyp: They sometimes do. Platinum is much heavier though. It really is.

FaiN: So, on what you are playing now, is there anything that would change about

where the keys are placed, the mechanism?
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Bovp: | don’t think so. It's my very favorite combination of all. Just in general, it's
a silver tube with a gold head. Jack Goosman was a really brilliant man and heidnce sa
that you have to have a denser metal in the headjoint to power the body. So if you were
put a silver headjoint on a gold tube then that really wouldn’t work very well. Andda gol
headjoint on a platinum tube wouldn’'t work very well either. But people have platinum
headjoints on silver tubes occasionally. A gold headjoint on a silver tube, therdaia cer
kind of brightness in the silver and a kind of mellowness from the gold. That's why | like
the combination of the gold and silver.

FaIN: So do you like the way you have the C# trill, the D# roller, etc?

Bovp: The only thing on this one is the B roller. There’s nothing else because it's
an older flute. It's old scale.

Fain: Do you have any problem with where your pinky goes to the D# trill key?
Do you wish it were turned a little bit or does it work well for you the wayit is

Bovb: | think it’s fine.

FaiN: Have you ever experienced any pain due to the way the flute was
manufactured?

Bovp: | actually haven't.

Fain: | think you may have hit upon some good practice planning if that were the
case. So how do you line up the joints of the flute?

Bovyp: The embouchure hole | have pretty much in line with the C key and on
down the line of keys. And then the footjoint — if you were envisioning the E-flat key and
then the D key on the end of the tube, the e-flat key is turned down slightly, somewhat,

but not as much as some people do.
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FAIN: So you don’t have the rods of the end joint in line with the keys?

Bovp: The e-flat key would kind of be rolling back toward my hand a bit. It's not
exactly lined up with the D key; it's rolled back toward my hand a little lwe<xhat
make sense? Just very slightly. It's very slight; it's not a lot.

FaIN: The way | was taught was to have the rods of the footjoint be in the same
line as the embouchure hole and the center of the keys of the body. And what you're
saying is that that would be rolled way too far in for you, right?

Bovp: | think maybe, yeah. | have long fingers though; I'm pretty big.

FaIN: That makes sense. Were you taught that way as a student or did you just
figure that out on your own?

Bovp: | just always did that. | think that it was just suggested to me; somebody
suggested having the hole lined up with the line of keys. I like it not to be rolled in too far
when | play, of course.

Fain: Ok, now | have some questions about how you get your body set up to play.
So when you practice or perform, what kind of stance do you take when you’re about to
play your first note? What do you do with your body to get yourself ready fonglayi
Do you have one foot in front of the other...or do you ever think about it? | guess it
might be something you do naturally.

Bovp: If I'm standing for a solo, | have my feet sort of spread apart, sort of
naturally, not way apart, so that my weight is really balanced betweenthefeet are
the same; one foot is not in front of the other.

Fain: Would you say that your flute is in the same plane as your body? Or does it

angle forward?
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Bovp: Pretty close. It might angle a little bit forward but not a lot.

Fain: And when you sit down and play — in orchestra, that's a pretty good example
— would your chair face directly straight to the music stand or would it anglaner
another?

Bovp: That's a good question. It's straight. I've always had it straight;iasxger
thought about it.

FaiN: Have you ever used one of those wedges that the cellists use? Or do you just
sit on the chair the way it is?

Bovp: I've never used a wedge.

Fain: And how far away from the music stand do you usually play?

Bovp: Just a normal amount. I'm not way back. | couldn’t see it if | was back so
far. | have to be able to see the conductor too, so | wouldn’t want to get too close to it.

Fain: Do you wear glasses when you perform?

Boyp: Not any more. I've had lots of eye problems. I've had lots of eye surgeries.
I've had detached retinas in both eyes related to nothing. I'm at a high reakskedan
near-sighted and | think most of those affected are near-sighted. Theyardigared
out any reason— I’'m not diabetic or anything. They were really early on.rEherie
happened when | was in my thirties and the other eye went not terribly longwags. It
exactly when Marianno was having his birthday celebration. And then catasaelty
come as a result of that surgery. It's a well-kept secret. So I've lggd &l that done.
Five or six surgeries at least. The bonus on the cataract surgery was that thdgnags
so | don’t have to wear glasses anymore. So I've got long distance focused Vs

really, really, really nice. So now | don’t wear glasses.
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Fain: That's wonderful. The next question | have is when you’re holding your
flute, could you describe to me where it presses against your left indexX?finger

Bovp: It's right on the soft part of my hand between the joint that’s in my hand
and the first joint of the index finger. It's right on the inside directly.

FAIN: So it’'s not on the crease but between them. Is that what you're saying?

Bovp: Right. And on the side, of course.

Fain: If you could do the same with your right thumb? Describe to me where you
put your right thumb.

Bovp: Do you mean where | put it on the tube or where the tube hits my thumb?
It's between the F key and the E key.

Fain: Do you put your thumb totally under the flute or do you press forward a
little bit with your thumb?

Bovp: It's under the flute; it's on the soft part of the thumb, the first part of the
flesh. It's not on the side of my thumb; it’s on the real thumb. But not completely
obviously.

Fain: When you teach your students how to hold the flute, how do you talk to
them about balancing the flute or holding it? Do you discuss equal handedness or do you
talk about Rockstro or modified —Rockstro? How do you teach your students how to
balance the flute when they play?

Bovp: Well, first of all I should say that I'm usually fixing problems and not
starting people. | never start people. | was a pianist, a highly developed pé&fore |
really made the decision to go to flute instead professionally. | learmédrarh piano,

the position of the fingers, keeping the fingers curved but relaxed and how the weight of
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the finger is enough to depress the key. You don’t need any extra force coming out of
your hand — all the things pianists use. And staying very close to the keys instead of

up in the air some place; almost up on the keys, staying really, really closeariis¢ pi

does not hold the keyboard up! So I've always envisioned the flute as a keyboard, instead
of gripping the tube, so the three places that the flute rests (on your chin and the two
places we were talking about), all three work to rest the flute on. Any tworofdbeld

work so you could rest it on your hand and your chin or your other hand and your chin.
You could take one away and you still would have the flute secure there. So all three
should be a really nice balance and should free your fingers to play like on a keyboard.
That's what | teach.

Fain: | love that idea of the flute being like a keyboard.

Bovp: It works really well for me.

Fain: Super. OK, almost done. If you have students whose right pinky gets locked
or if one of the joints hyperextends, do you know what I'm talking about? Do you deal
with that?

Bovp: Yes. | want them to curve their fingers gently and not have something
straight like that when the first joint caves in.

Fain: Good, I'm glad to hear that. When you practice on your own, do you
typically sit or stand?

Bovp: | think it’s really a mixture. If 'm feeling lazy, | might be titg. Many
times I'm standing.

Fain: At what angle do you hold your flute? Is your flute parallel to the ground?

Bovp: Pretty close, parallel. It's not leaning down much.
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FAIN: So do you keep your neck straight?

Bovp: Yes, supposedly.

Fain: How about your right shoulder, does it elevate a little bit or is it able to stay
down in a neutral position?

Bovp: | don’t think it elevates much.

FaiN: It must be those long arms of yours.

Bovp: And that’s another thing I've really worked on and that’s keeping the
shoulders uninvolved like a singer. And that’s really important actually.

Fain: When you play is your spine rotated at all or is it straight? Do you turn to the
left a little bit when you play?

Bovp: There must be a slight rotation because I'm not pushed back so that there’s
a tension created by pushing back with the right arm. | do have one student who's really
rotated a lot and she’s really comfortable. She’s been playing that wesais. She
seemed to be fine with it. I've seen people who are very rotated.

Fain: What have you done in your career, especially considering the demands of
it, to avoid being injured?

Bovp: | guess | could say absolutely nothing. Nothing whatsoever that’'s
conscious. I've always just played. | think I'm a pretty relaxed pldiwerheard that
from all over the place. Physically relaxed. | teach flute as though it wees. Vdiave
people sing all the time so that the whole body can let go and relax. It's anl budyal
relaxation, obviously, relaxation is not flaccid, because then you’d drop the flute, but
where the muscles are able to work at their optimum because they’re not tarse. I’

person who tries to eliminate the tension and | think singing things....l sing tbings t
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students all the time in my studio. And I'll sing things to myself to improve Virhat

going to do lyrically and so that's done an awful lot for me just in the whole delivery,
feeling just more in contact with what my body is doing. | practice — now thisti$gr
relaxation not to prevent injury — | practice against a wall sometimes tie@hshe spine
being lined up. | haven’t done anything consciously for the purpose of avoiding injury.

FaIN: Everything you have just described to me works toward that end.

Bovp: It does. | think everything | am trying to do does work toward that end. |
never even realized it. But in terms of injuries, when we were students — thisrzeréer
injury business? It was close to unheard of. | knew one violinist with tendonitis psblem
and one pianist, it turned out to be bursitis that was really due to his backpack. And
nothing elseNothing.And now it's rampant. Tendonitis and performance problems, |
don’t think it's flute. | really feel very strongly about this. | think it's qauiers, honest
to heavens. We were also under stress and we practiced a thousand hours too, but people
did not have these problems that | see now. And we have more and more. The other thing
that tips me off is that the secretaries all have the same problems. Tdiewearing
splints and they have the same problems. | think it's this keyboarding, this hunching ove
the computer and the posture and the fatigue and all these things. | just had ta say that

Fain: That's OK.

Bovp: It just doesn’t make any sense. The flutes aren’t any different. tl s’
any reason for this. And the kids have got problairesadybefore they even enter
college. They've already been having problems in high school. So what coulézhat

Fain: Part of it could be the posture that they are required to do in marching band

which is a much bigger business than it was a while ago.
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Bovyp: Maybe. The students | get have avoided that. They're the arrogant ones
who've said they wouldn’t march in a marching band.

Fan: That's true. faughtell The last question is what do you do in general just to
stay in good shape? What’'s your own exercise regime?

Bovp: Oh, you mean physically?

FAIN: Yeah.

Bovp: Well, ... for years...well, nothing. As you get older, you start to realize that
your body is not going to improve by itself. In fact it's definitely goingeébworse. So
that’s when | kind of woke up. It was about ten years ago so | started doing sitdups a
push-ups in the mornings, just real exercise, and just tried to walk a lot more. So those
have been the main things. Just that kind of exercise. Like | do about a hundred sit-ups in
the morning and things like that.

Fain: OK, well, that's all | have to ask. You've been just very helpful. | really
appreciate your time.

Bovp: Oh, you're more than welcome. That was easy.

Interview with Katherine Bor st Jones

Katherine Borst Jones has been teaching flute at Ohio State University (OS
since 1985 and has served as chair of woodwinds, brass and percussion since 1999. She
was awarded the Distinguished Teacher award in 1995 and the Scholar award at OSU in
2008. She is a founding member and co-principal flutist of the ProMusica Chamber
Orchestra, a member of the Columbus Symphony Orchestra and principal flute of the
New Sousa Band, which has toured Japan and the US. In 1976, she created the annual
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OSU High School Flute Workshop which continues to this day. Professor Jones conducts
the OSU Flute Troupe, and has served in many roles for the National Fluteafiesgci
including president, vice-president, and 1992 convention program chair. She has
performed at eight conventions and was a member of the NFA delegation to the Soviet
Union in 1989. Professor Jones studied with Keith Brion, Robert Willoughby, Kyril

Magg, Donald McGinnis, and Julius Baker. She has performed with symphonies,
chamber groups and festivals around the world and made numerous recordings. Her flute,
viola and harp trio, COSMOS has commissioned works from Libby Larsen, Stephen

Paulus, Andrew Boysen and Steven Main.

Flute and Hand Position

Jones plays a gold Brannen flute with a B-footjoint. The body has silver keys,
which decreases the weight of the flute significantly, an important feainsgdering the
heavy weight of a gold flute. She uses the Brannen C# extension mechanism forxhe inde
finger. Jones uses the modified Rockstro position for headjoint alignment in that she turns
in the headjoint, but ‘just a little bit’ and turns out the middlejoint. The keys arto filaé

ceiling and the end of the flute angles down.

Body Position

In standing, Jones keeps her left foot forward and her right foot back, facing her
trunk to the right at about a 40 degree angle. She replicates the samerahgtestting

position. In working with her students, Jones keeps a watchful eye:
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| try to be smart to not turn them off to body position or
posture but to just give them suggestions. | listen carefully
to whatever they're saying, but | really do look to make
sure that they are looking natural number one, relaxed and
comfortable and then, what I've studied, trying make sure
they’re not bending in funny ways. You can usually see
tension and see problems. But I listen to what they’re
saying, how does it feel, are you hurting in any place,
anything | need to know that happened this week?

When asked whether she intercedes when flutists have a collapsed joint in the
right hand little finger during playing, Jones replied,

| might mention it, but | don’t make a big deal about it. I've
seen too many really great players. Chris Norman was here
just the last two days and his pinky is pretty straight and yet
the rest of him is so relaxed. It clearly hasn’t caused him
any problems. | think with some people it’s just not going

to look perfect. Everyone’s body is different. | have heard
of people who have played for a long time in a way that
doesn’t look or seem right and then they’ve changed and
then they’ve had real problems. So | think we have to be
really careful not to do a one-size-fits-all approach, but to
look at the individual body type and try to evaluate from
listening to the student and looking. Because you can’t
always tell just by looking.

Physical Challenges

Jones has not had any significant problems related to playing the flute. An avid
athlete, she is a seasoned tennis player and for exercise walks and hasesgidas

with a personal trainer.

Kathy Borst Jones Interview

FAIN: So | have some questions. Some of them are the same as the survey but |
wanted to talk to people in positions such as yours to get a little more detail on how we
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hold the flute, setting our bodies up to play, and injuries and how we’ve dealt with them.
So that sort of is the thrust of my project and to start with, can | ask you what kind of

flute, headjoint, and footjoint do you use?

Jones: | play a Brannen flute with a Brannen headjoint. It's a gold flute wittessil
keys and it's a convertible B/C footjoint. But | play the B most of the time

FaIN: So when you have a lot of stuff in the stratosphere, you use the C joint?

Jones: No, | really don’t. | might use it if | play baroque music.

Fain: Oh, that's true. That would work, too.

Jones: But | tend not to mess with it.

Fain: So, for how long have you used this particular set-up?

Jones: A long time, since '85 | think.

FaIN: So, in your career how many different flutes have you owned?

Jones: Four, if | don’t count my student flutes. I'm starting when | got my first

professional flute which was a Powell in high school and | had a couple more$dwell

guess three other Powells before | got the Brannen.
Fain: And you obviously like the Brannen the best.

Jones: Yes, well, the Powells were very good while | had them but when | got the

Brannen, | fell in love.laughtel
FaIN: You were just in lust before and now you were in love.
Jones: Right. laughteq
Fain: So what wall thickness is your flute?
JonEs: You know, it's whatever gold is.

Fain: Oh, do they just make it in one thickness?
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Jones: | think they do.

Fain: | betit's .016.

Jones: That's my guess, too.

Fain: Do you have any extra gizmos on it like the C# trill or the...

JonEes: No, the only thing | have on it is one of those plastic things for your left
hand first finger and | don’t know what they call it.

Fain: Oh, a little extension?

JonEs: Yeah.

Fain: And you added that yourself?

Jones: | bought it from them. Again it was, | just tried it at a convention and it felt
really good and it seemed to make it more comfortable and | thought why not, bad've
that for quite a long time.

Fain: Did you have problems with your index finger before that?

Jones: No, it was just one of those things where | thought let’'s see what this feels
like and it felt better so | went to it.

Fain: When you were choosing which flutes to buy, did you ever consider the
entire weight of the flute as a consideration? Or did you ever not even think of that?

Jones: | didn’t worry about it and it didn’t strike me as something important at the
time. | chose the flute blindly. I was in a position where | had a whole messrofdsra
flutes and | closed my eyes and just picked on up, played it, put it down, picked up
another one. | picked up this one and played it and | knew instantly this was the one.

FaIn: This is off the track, but what do you think — in terms of finding the flute

that matches you, I've heard some people say that they think that part of nvisytiiee
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air vibrates in your upper respiratory track somehow matches the flute¥dlaeeer
heard that?

JonEs: No.

FAIN: I'm just trying to figure out and it would be interesting to know why...

Jones: Why we choose one?

FAaIN: Yeah. | mean, how did ydinow? | mean what are the physiological or
acoustical reasons why that flute matched you so well?

Jones: | knew very quickly because | knew that the sound was what | was looking
for, it felt comfortable, | could change the color of the sound in a way that | hadn’'t bee
able to, so there was just a comfort level. It was a little bit like when youashew car
and it just feels right?

FaN: I've never done thatldughteq

Jones: But sometimes you sit in a car and oh no, this isn’t comfortable. You just
know it isn’'t comfortable. It just doesn't fit. It's sort of a funny analogy, but...

Fain: But | understand what you are getting at.

Jones: And | was pretty experienced by that time and | had played a lot of flutes
and none had struck me like this one before.

Fain: So, when playing the flute as a professional have you ever experienced any
pain that was due to the way the flute was manufactured?

JonEs: It's hard to know. | think the complicated thing about all this is that we age
and we do others things in our life besides play the flute. I'm a tennis player and have
been an athlete all my life. I've been in and out of shape and | notice that when I'm in

good shape overall, | feel better playing the flute. And if I'm out of shapeghtrhave
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some little aches and pains. I've really been wondering how much balancemetwe
muscle groups...if opposing muscles, one set of muscles is really strong, the opposing set
isn’t, it seems to me that's when I've had issues of some sort. Nothing horribléhénoug
stop me but just those aches and pains you get if you overdo a little bit.

FaIN: Right.

Jones: Like what | get if | play tennis too much if | haven't been.

FaIN: Are you right-handed?

Jones: Yeah. When I've exercised, and when I've specifically strengthened my
chest muscles, the flute playing was a lot easier.

FaiN: When you exercised your chest muscles, are you also talking about
strengthening your upper back?

Jones: Well, maybe.

Fain: Because when you play the flute, you're using all those forward muscles.
The ones in the back can get weak and stretched out. So in terms of having a good
balance...

Jones: Maybe | was doing both. | was working with a personal trainer who took a
look at me.

Fain: I'm sure that they had you do...

Jones: ...different things.

Fain: Right.

Jones: And it made a huge difference. And I'm doing it again now.
Fain: Good.

Jones: And it does help.
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Fain: Excellent. Excellent. Yeah, and I'm sure we can’t be weekend athletes.

Jones: Right. laughteq

Fain: Now, how do you line up the joints of your flute?

Jones: | turn in the headjoint just a little bit. | guess you call it modified Rookstr
It's really not very much. I'm going to look at it right here. It's justtédibit turned in.

And then | turn it out with my hands. The footjoint is lined up perfectly the way
everybody tells you to do it.

Fain: When you hold your flute, are the keys — | don’t mean parallel to the floor,
but are the keys flat? Or do they angle down a little bit in the front?

Jones: They're up to the ceiling pretty much.

Fain: And also, the end of the flute, does it droop down a little bit or do you keep
it straight?

Jones: Oh, it droops down a little bit I'm sure.

Fain: Good. OK. How about your neck? When you play, do you keep your neck
straight? I'm not talking about rotating right or left, but rather do youdilir ymeck to the
right when you play?

Jones: Hang on a second. You know it's hard to say. | think | do a little bit but not
maybe the same all the time. | move some but | don’t move a lot. I'd have to ajutei t
and look at it very carefully to see how much | tilt it but I do tilt it a littke bi

Fain: But | would think that if you're not sure, it mustn’t be a lot.

JoNES: Sure. It's not much.

Fain: Do you think that both of your shoulders pretty much stay down?

JonEes: Yeah.
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Fain: Can you describe to me how you would stand while practicing?

Jones: Left foot forward, right foot back. I'm faced to the right about 40 degrees
and then | turn my head to the left to see the music. | do sort of what Hotteterre did. And
when | sit | do the same thing with the chair.

FAIN: So you turn the chair a little bit to the right?

JoNEs: Yeah.

Fain: On your left hand, where does the flute actually touch your left index finger,
where the finger joins the palm? Can you describe to me where it touches?

JonEes: It touches not on that third joint, but just off that bone so that’s it’s on that
fleshy part.

Fain: Is it right above it?

Jones: Right above it, yeah.

Fain: | think mine ends up doing just about the same thing. And how about your
right thumb?

Jones: It's back. | have very long fingers and so the way | could describe it, the
hand position is as if | were writing on a blackboard and there’s kind of a C between my
forefinger and my thumb and so my thumb is on the inside back edge just pushing
forward slightly, so that I'm balancing between the right hand thumb and thendft ha
forefinger and the chin. And that | came to on my own after graduate school. | had
trouble with that. My right hand position is pretty calm, pretty relaxed I'd say.

Fain: So do you think you hold the flute mostly with your left hand?

Jones: No, | balance back and forth.
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FaiN: When you practice, do you find yourself alternating between standing and
sitting or do you stand most of the time?

Jones: | stand most of the time but | sit some of the time. | have a big yelldw bal
that | sit on sometimes

Fain: Ah, a woman after my own heart!

Jones: Yep. Especially if I'm tired or if my breathing doesn’t seem good. | have a
ball in my studio at Ohio State, so | use a ball quite a lot.

FaiN: Two more questions. In terms of injuries, have you had any injuries related
to playing?

Jones: Not really. I've had things happen that have affected my playing but not
because | played.

Fain: You've already answered this sort of, but what do you do to keep your body
in shape for being a good flute player? What's your exercise...?

JonEs: For years, | walked. A mile and a-half every day. For twelve yedick |
that because | had a dog. | try to take the steps. | do this personal trairfinigdstuvalk.
| play tennis. I've gotten one of thog& consolethings. And | garden.

Fain: Oh, do you like that?

Jones: Yeah. It's fun. I'm trying to get into that. So | consciously try to get
exercise.

Fain: | want to ask a selfish question about tennis. | had a big gap in flute-playing
when | had five children so after that last one got out of diapers, and | hadgalifela
wanted to pick up tennis again along with playing flute. | ended up giving up tennis

because it conflicted so much with my right hand. How do you manage the two?
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Jones: Oh, it causes no problem at all.

FAIN: You must just have a lot of residual strength built up.

Jones: Well, I'm a good tennis player. | think | might have started playing béfore
started playing the flute actually and | used the whole arm and | turn ngyabdduse the
strength of my whole body when | swing.

Fain: Oh | never had tennis lessons. That's probably my problem.

JonEs: You could get in real trouble | think if you don’t turn your body when you
go to hit a forehand. And you know how we lean into the stand as flute players; well, you
have to lean into the ball as you swing. You have to make sure you hit the ball forward of
your body and you step into it, then you use the whole arm to swing. If you're using your
whole arm, it won’t cause you any problems.

Fain: The last question | have is...what do you do with your students, do you
spend a lot of time talking about hand position or body position with them?

Jones: Yep. I'm always keeping a watchful eye for it. | try to be smart not to turn
them off to it but to just give them suggestions. | do talk about it specificatheir first
year and then from that time. | listen carefully to whatever they’regalyut | really do
look to make sure that they are looking natural number one, relaxed and comfartible a
then, what I've studied, trying to make sure they’re not bending in funny ways. ¥ou ca
usually see tension and see problems. But | listen to what they’re saying, howfeeles
are you hurting in any place, anything | need to know that happened this wéskadia
them to ready different materials about flute playing including the K&jalkssts

Progressand | encourage them to take Alexander Technique which is offered as a course
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at Ohio State, as is performance enhancement which also gets into relaxation and
concentration techniques.

Fain: | do have one more little detail question and | promise this is the last one.

Jones: No, and I've got something really important that | need to tell you.

FaiN: When you have a student that has a collapsed pinky, you know what I'm
talking about?

JONES: Yep.

Fain: Do you deal with that?

Jones: Not much. | might mention it, but | don’t make a big deal about it. I've
seen too many really great players; Chris Norman was here just thedakyts and his
pinky is pretty straight and yet the rest of him is so relaxed. Itlgleasn’t caused him
any problems. | think with some people it’s just not going to look perfect. | have heard of
people who have played for a long time in a way that doesn’t look or seem right and then
they've changed and then they've had real problems. So | think we have to be really
careful not to do a one-size-fits-all approach, but to look at the individual body type and
try to evaluate from listening to the student and looking. Because you can’sdéllay

Fain: Right.

Jones: The thing | need to tell you is that I've been at Ohio State for twenty-four
years where Bill Conable, the Alexander Technique guy who invented body mapping is.
And his former wife Barbara Conable was here and | took a few lessons with er so |
been kind of aware of body mapping and Alexander for a long time and two of my
graduated DMA students are Amy Likar and Lea Pearson who are both doing all of this

Andover Educator stuff.
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Fain: Oh, right. | didn’t get that connection.

Jones: But they've gone much further with it than | ever wanted to or whatever,
which is great. That'’s fine for them. So | kind of follow what they do and | did go to one
of their retreats and | think they’re on to some good things but | think there’s mare to i
From what Pat George told me about what you're doing; I think that approachyis real
important, too.

Fain: Well, 1 think we can all work together to increase the body of knowledge
can only be helpful.

Jones: Exactly. And now with computer imaging and all sorts of things we’re
going to be able to have at some point. I'm sure it's there, it's just not eesilgkde. It
sure would be nice to be able to say more accurately what is happeninghathere
have to rely on analogy and images so much.

FaIN: That was one of the things than compelled me, because | had so many
teachers say things like, “Oh, just play it like you're playing it from yaseh and |
didn’t know what in the world they were talking about, because of the way | think. | just
needed to know, OK, so you want me to raise my soft paletes what you wanted.

That means a lot more to me...

Jones: And yet, other people you say soft palate” and they say, “Where in the heck
is the soft palate?”

Fain: And I'm hoping to show them where it is.

Jones: | think that is one of the really important things to realize that people learn
so differently. That whole Vaark survey: visual, aural, kinesthetic and readiadghdd

some miraculous things happen when | invoke a different sense; we use aural and visual
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so much. | had a student that | used an image that was olfactory and it wasr@dible
what happened! Yeah, nothing else worked and | used this image and it was lig&this t
change. So clearly, we're very complicated beings.

FaiN: We are. Jaughtel] The good side of that is that there are a lot of different
ways to skin a cat; | hate to use that image, but...

Jones: | know what you mean.

FAIN: ...to solve the problem.

Jones: And | think that as a teacher, that is the most important thing, to stay open
minded, keep learning, keep listening, and keep trying things.

Fain: Excellent. | agree. | couldn’t have said it better. Well, it's late]dtllyou
go, Kathy. Thank you so much for taking the time to talk with me.

Jones: Absolutely. And I'll be real curious to look at your results.

Fain: Thank you so much.

I nterview with Florence Nelson

Florence Nelson recently moved to Chicago from New York City, where she
spent more than 25 years as a flute and piccolo player with the New York City Opera
playing with celebrated soloists such as Beverly Sills. In addition to bdingya
freelance musician, Nelson also served as first-call flute/piccoloitsbsit the
Metropolitan Opera during the late 70s and 80s. Her flute teachers includeatWilli
Hebert, Robert Willoughby, William Kincaid, and Marcel Moyse. Nelson taflgtet
and piccolo extensively, and many of her students are currently professionabnsisi
New York City. As a union activist, she served as Vice-President of AFM Local 802,
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NYC, Treasurer of ICSOM (International Conference of Symphony and Opera
Musicians), and co-founder of the AFM Organization of Professional Women in Music
and the Long Island Flute Club. She was appointed Director of the Symphonic $ervice
Division of the AFM in 1994, and in 2001, was elected International Secretarydigeas

of the American Federation of Musicians. In her administrative roles withikFNg

she negotiated contracts, counseled musicians, led organizing seminarstuzad &c
music conservatories. Her music degrees are from the Oberlin College and the
Manhattan School of Music. In 1961, Nelson won first prize at the InternationartMoza

Competition in Salzburg, Austria.

Flute and Hand Position

When Nelson started studying the flute at the age of eight, her firstdatber
began her flute training by tying her hands together so that her wristSowered
enough.” The left hand and wrist were totally under the flute and the fingers ajhhe r
hand were to go up and directly over the keys. She was required to keep her hands tied
together during practicing until her teach felt that they would stay elosegh to the
flute.

Nelson aligned her flute with the embouchure hole in a direct line with the first
trill key, which would place it a little turned in with respect to the remainddreokeys
of the middlejoint. The keys were kept flat, parallel to the floor. Nelson plaitacher
left thumb bent and rocked it back and forth across the B and B-flat keys as needed.

Nelson played on a gold flute, with an extra G# trill key that could be faailitate

by the right hand and a low-B footjoint. The keys were silver, which would serve to
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mitigate the heavy weight of the instrument somewhat. Nelson had Lillid@aBareate
the headjoints for both her flute and her piccolo, asking that they be as similar bkepossi

with respect to the width of the inner wall of the embouchure hole.

Body Position

Nelson spent the bulk of her time performing in the seated position in a pit
orchestra setting. She did not have to angle her flute down because of space
considerations. She played with her chair and body at an angle to the stand and her back
never touched the chair. Nelson reports that she was not a stiff player and méved qui

bit during her playing, much to the chagrin of her teachers.

Physical Challenges

By the end of high school, by which time Nelson was already winning
competitions, problems in coordinating her fingers were already startghgptoin that
the G/G# trill, which is manipulated by the left little finger, was abndgnsédw. During
her years at the Oberlin Conservatory, numbness in botH'thecdd%’ fingers of the left
hand developed; Nelson was told to practice more. Eventually she had a key added so
that she could play the G# key with her right hand. With the incredible demands of
playing opera and free-lancing in New York City, Nelson’s physical probleerg@ally
spread to her neck. Doctors diagnosed her with carpel tunnel, and she was given splints.
An embarrassing loss of thumb control during an orchestral performance sertkher ba
for more medical help. Nelson’s husband worked for Burkart and he created devices for

her flute to enlarge the space between her left thumb and index finger. Whaeseer t
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two digits would get close enough to hold the flute, they would wiggle uncontrollably.
Nelson’s husband made a similar attachment for her right hand so that those fingers
would have the same distance to travel. Nelson was ultimately forced to see& anothe
surgeon who recommended that she look for another job. Crushed, Nelson received a
phone call that very evening offering her a new professional avenue working with the

musician’s union. She was only forty-five years old.

Florence Nelson Interview

Fain: To start with, if we could review your career. Now | know that you've
played at the Met and | know that you’ve been active in the Union. But beyond that |
don’t know. So could you tell me your education and then what you did in your career as
a flutist?

NEewson: And if | am getting too specific or not enough, please interrupt me. OK?

Fain: OK.

NEewsoNn: | started the flute at age eight. | grew up in Cleveland, Ohio. My first
teacher began my flute playing by tying my hands together so that nty wese curved
enough. I'm looking at them so that | can explain it to you. By the time bgdatrice
Sharp and then Bill Hebert, my wrists were trained to bend significantly.

FAIN: So they were extended.

NELsoN: | guess you would call it that. They were certainly at an angle to tlee flut
My fingers of the right hand were to go up and directly over the keys and my left hand
and the wrist had to be under the flute. That string had to be on for a long time until |
could get my hands away from being too far away from the flute. By the tiras &tnthe

73



end of high school, | was already winning competitions; my problem was alr@atiygs

to show in my left hand in my pinky. | had a very slow trill for the pinky, G to G#. The
whole concept through my years at Oberlin were well, you've got to prastoce And
that's what went on. This was the 1950s and the early 1960s. So we were practicing
more, doing trills with metronomes, | was doing scales with metronomes, doubledongu
at 178 mm, all the Moyse scale passages and all that stuff. By this time no¥ piykig

and fourth finger were getting numb. Again | was told that | was not practicowggh

and | needed to practice more. Being a very obedient little girl and not knowing an
better and nobody knew any better. We didn’t go to doctors in those days for any of that
stuff. | was easily a 6-7 %2 hours-a-day practicer. | had been so convimrcezisons |

won’t bother this tape with, that | wasn’t going to be any good and if | wanted to be good
| had to be better because | was a girl. If I won this competition, | had tdtbe dwethat

| could win that competition. And | did win competitions by kracky. | mean | dithell
stuff. | did make all the auditions. But | was already seriously in trouble withands

and not knowing it. Just not knowing it. | finally had devices made for the flute. Idplaye
a Powell and we devised a way for me to trill the G to G# trill with the right harchwhi
needed a key similar to the extended B trill. So that I could trill that. WeMihs fine
except for the fact that in opera there’s a lot of stuff where it's from G#1td8u're not
quite in the key of C in opera. It was always a terrifying thing to me. | wofiratyob

with the New York City opera and that was my day job, meaning that | had geacdnt
work with them. We did in those years eight performances and six reheanssk ao

the only time off | had would be Saturday morning and Sunday morning before you’d

have two shows. And then all day Monday. Monday then became the day where | did

74



freelance work. | was a freelancer; | was known for my piccolo playing.Heo W

wasn’t playing at the opera, at the state theater, | was playing apiearted!, and then
became one of the subs at the Metropolitan Opera. That's how my career rgally wa
During the summers when the opera was shut down, | played all the ballets thattcame
the Metropolitan Opera House. So | was constantly playing, there was no test for
hands. By this time my neck was starting to really give me trouble, my hargivives

me trouble and | went to the Miller Clinic in New York City. At the Miller Ctinhey

would put my head into traction but they did it with hands, they didn’t do it with a
machine at that time. This was again in the 70s and 80s. They tried to get me to tuck my
chin in more. They did the nerve conduction test which was horrible. Absolutely horrible.
It showed that | had carpel tunnel but at that point they said because of that | haal to ha
braces. So | had a wrist cock or whatever you call it...

FAIN: ... a splint?

NELsoN: Yes. You could get it in the drug store and it had a bar in it. They had me
sleep in that they said because they said | practiced so much, that my hands altpmatic
went into a position like | was playing flute even when | was sleeping. Soribeéyd
get me to straighten my wrists when | was sleeping. Then they molded d&&drhwias
to wear all the time when | wasn't playing the flute. These big whitgs$hint was
absolutely horrible. | was supposed to put them on between shows on Saturday and
Sunday and between dress rehearsals and evening performances. So héigricnima
Center where the whole world knows who | am and I'm to wear these things and walk
around? It was ludicrous, defeatist at the worst. It was terrible. Finalis playing in

Saratoga, we were playing outdoors and | don’t remember what we were playing but
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had to trill a B to C and my thumb stuck. There was nothing happening in the orchestra
(that | remember hearing) except the second flute trilling B to C. And my thiombes.

Well, the conductor looked at me as if | had personally destroyed the whole perfermanc
and that the whole audience had left the room. And everybody swung around to look at
what happened to Florence. Well, Florence wanted to die, right there on the spot, | just
wanted to die. | came back into the Miller Clinic — I’'m about to cry becausengver

dealt with the tears of all of this — so | came back the following Monday to ther Mil

Clinic, and excuse the language, but | said, “What the f*** are you doing for me? You
give me heat pads, and you give me things to put on my arms but in the meantime my
hand is dying.” And he looked at me and he ran out of the room and he came back with a
book and another doctor. They started reading the book and looking at my hand and then
they would touch these trigger points; | didn’t know what they were at the timajckt w

point | would really just really jump out of my skin. “Does that hurt? Does that hurt?”
Because | had been working so hard at ignoring the pain. | had no knowledge of what |
was feeling at the time | was playing and it wasn’t until the flute wagymay hands and

they said, “Tell if me if this hurts, if that hurts.” At which point they said Irmarrible

trouble. | ended up having carpel tunnel surgery, but this was in 1989. The surgery was
not successful. | still had trouble coordinating the fingers. He couldn’t undenstay |

was having difficulty, since all his typists were now doing well, his tennie@avere

doing well. Again, | looked at this man with death rays and said “They do not know work
with fine motor skills. What the hell are you talking about?! I'm a musiciamth&n my
husband and | sat down and created devices to enlarge the space between my thumb and

my first finger because the minute | tried to make that space small emoydhgers
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would start to wiggle. And then we did the same thing for the left hand so that it would
have the same distance to travel. Otherwise my left hand would go down fasteythan m
right hand because it could get to the keys faster. Then we had to do something to the
piccolo so that | didn’t have that much of a change. We experimented until we learned
how much | could move my fingers before the wiggle started.

FAIN: This is perfect; I'm really interested.

NEeLson: | then went to a second surgeon who did some more tests and looked at
me and sadly said, “I suggest you find another career.” And it was that nightlisonica
that the telephone rang and somebody offered me a job at the union.

Fain: Oh, my gosh. There is a God.

NEewsoN: There is a God. And | can tell you exactly where | sat becausehksat t
whole day there crying.

FaIn: Bless you heart; | would have too.

Newson: Yeah. That's all | had known since | was eight years old, that | was going
to be a flutist.

Fain: How old were you at that point?

NEetson: | must have been about forty-five. That's when | got active in the union. |
discovered that | still had hand problems because in those days the keyboards were so
sensitive that if | didn’'t move a finger fast enough, the ‘d’ would go riglisaahe page.
[laughtel] It's been changed since then so that got fixed. And | slowly but surely gave up
the flute. | tried to go back to the flute since then because everybody said y@an’t
enjoy it?” That does not work once you’'ve been a professional. When you've played

Rosenkavaliem the Met you cannot just have a couple of drinks and play flute in your
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corner. No, it doesn’t work like that. And | can’t make my thumb stop shaking. | can’t
make my neck stop hurting. One doctor said, “Well, we can try and operate on your
shoulder and see if that would help.” And | said, “When you guys figure out what to do
you can call me back.” I've talked to somebody about dystonia. There’s one doctor here
in Chicago who might be willing — that might is very long drawn — be willing ta try

little Botox into my thumb but they're very inexperienced in it and they don’t want to
make whatever else | do in my life like my typing to become worse becaungghit

weaken my hand so much that until the Botox in six months goes away, | may really
become suicidal. Pat George has given me any number of interesting idedsoabbut
can try and retrain the mind. I'm at a point where any time | take it out, @edt| & so
visible to see it, Susan, and it's so awful to see the hands shake like that, thaerd rat
melt the flute down I think, than go back to it.

Fain: | can understand that. That would be so hard.

NELSON: [crying] I'm sorry.

Fain: No, no. Don't apologize at all. This was the center of your life for so many
years and to have that much time even as a young person practicing so hard and then to
have gotten strange advice and no help over so many years and then still to have
succeeded in the way that you did. There are not many people that could saytat the
had the career that you've had, Florence.

NewsoN: No, I understand. And I've had a wonderful career. | toured Europe with
Detroit; I've done fabulous things and won fabulous competitions. | played solos with
Beverly Sills, you know.

Fain: Oh, my gosh!lpughtei
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NEewson: And all those “Live from Lincoln Center” and Carnegie Hall
Performances, I'm on many of them. | can’t complain for any of that. | toi¢grn my
energy into education.

FAIN: Yes, and I've seen that. You've done...your experiences can really speak for
other people.

NEeLsoN: Yes, and | try to do that. | try to help musicians who find it hard to admit
that they are broken! | got very involved with the International ConferenSgrophony
and Opera Musicians, ICSOM by name. First | was their treasurer, wheonked with
symphony orchestra managers about the use of sound baffles on stage. | served as Vice
President of AFM Local 802 in NYC and then | became the director of symphonic
services to the AFM, American Federation of Musicians, during which tinmeditb
guide musicians with physical problems to seek medical help or considécarti
alternates. | felt a part of my job was to educate conductors to the personal sindlphy
properties of being a musician. I'd say, “What’'s my name?” And he looked at me and he
said, “Flute.” | said, “No, that's what | play. | am not a flute. | Blorence” | tried to
educate people that it is acceptable that they admit that they are losirigeénang or
control of their hands or lips, that there are people like you (referring to me$ wwahd,
in this country and in Canada who are finally admitting that there is somethirggtha
be done, and then working with management to agree that they cannot just throw the
musician out because they're in trouble. How many flutists have said thav¢hey
alcoholic rather admit that their hand had gone? That to me is shameful.

FaiNn: That is shameful.
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NEewsoN: They had to lose their jobs for other reasons that were much more
embarrassing than to say that they were physically unable to do what they had to do. Of
course, the United States has no retraining for people like this. We are aybtaptan
dancers, who lose their jobs at the age of thirty. But we've still got a longonggyinto
what are you going to do with musicians who'’ve got all this experience but can’t play.
That’s probably not in your survey but ...

Fain: Oh, no, that’s OK. | know of one flutist at a university that has her teaching
post, but the graduate assistant plays in the quintet, because she can't.

NELsoN: That's right.

Fain: And others, they've lost their jobs, and that’s just the end of it. They've lost
their job and they’ve got to go, | don’t know; sell real estate or who knows.

NEetsoN: Right. The world that we come from is so much about working with the
ensemble, working with the group, has so much in terms of internal organizing and things
that we can do together as people, as humans. But we don’t know that. They don’t know
that that's what they’re doing every time they pick up their instrument.sTpatt of why
| tried to get people to feel proud of themselves even if their hand didn’t work. So that’s
my story.

Fain: Thank you for sharing. | know that was not easy. Let me ask you a question.
When you line up your to play, how were you taught to line up the different joints?

NELson: The blow hole went across the first B key.

Fain: So that would be a little turned in if you were considering the rest of the

keys, correct?
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NewsoN: Nevertheless, the keys had to be parallel to the — | know that you've got
labels for it in that survey | filled out — but the keys had to be parallel with tuady
flat, not on an angle. One thing you asked in the survey that | found remarkablgdiffer
between me and Wally Kujala — my thumb was trained to be bent, my left thumb, and
then to rock back and forth. Not to slide, but to rock back and forth so | was just about
between the B and the B-flat. Wally’s thumb is straight and he moves it rightfalikkle
a windshield wiper. And he has no pain whatsoever.

FaiN: Most of the people | come across play with the straight thumb. Now I'm
wondering if that might have added to your problems.

NewsoN: When | saw that last year at a flute festival, he and | were doing a
masterclass on piccolo. | said, “Let me see something. Show me what you do with your
left thumb.” And then | said, “That’s it! I've got too much of an arch and too much
pressure on the thumb.”

FaIn: Is your flute’s wall thickness .016?

NEeLsoN: Yes, | think it is. .014 is light, right?

FaIN: Yes.

NELsON: So it's a .016.

Fain: And you had a C# trill key?

Newson: Yes. And a G# trill key. And | had a gold flute. So the gold was heavy, it
had silver keys; it was a gold flute with silver keys, so it was a heavy insttuAred it
had a B foot. Galway made a big thing about trying not to play with a B foot.

Fain: So you didn’t have the thick, thick wall, but lots of keys added weight to it.
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NEewsoN: That’s right. The wall was modified because | ultimately had Lillian
Burkart match the wall of the headjoint for my flute to my piccolo, becausateda
them to be as similar as possible, so | would know exactly where | was blowirg. S
was adjusted for that but the width of the wall in the headjoint wasn’t changed.

FaIN: You did most of your playing in the seated position, right?

NELsoN: Right.

Fain: Could you describe for me, since you're an orchestra player, what was the
typical way of setting up to play? It sounds like a lot of your work was done in the pit
right?

NELsoN: It was, and we could spend more time arguing space than the animals in
the zoo. The harpist put lines on the floor and no one would even think of coming inside
her lines. No, | mean it was really quite something. | played at an angle. Kyn®aer
touched the chair.

Fain: Did you have to angle your flute down because of spacing?

Newson: No, no. Fortunately | played in big enough theaters that | didn’t have to
deal with that.

FaiN: So you really don’t think the spacing was an issue for you?

Newson: No, no. That had nothing to do with it. | was wide open for anything |
wanted to do. | was not a stiff player. It drove Bob Willoughby out of his mind. | couldn’t
sit still or stand still. Kincaid went nuts with it also. | think | was movirmuad because
| was so into the music | was playing. Whether that hurt or helped, | don’t know.
Anytime that they would line me up against the wall, or put books on my head, that hurt

even more.
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FaIN: Sounds to me like it would hurt.

NELsoN: In today’s day, when | heard Pat or you or Kathy Borst Jones talk about
moving while playing, it was stressed that it helps to keep the spine relaxed atiff. not s
But back then in the 60s, it was considered disruptive to the line of view of the audience.

Fain: | think you've covered everything so well. I'm looking over the questions
and | think that you’ve answered them all without me having to ask you.

NEetsoN: One of the things that | did by the way was what | think they call music
hardening now or something like that. After | had gotten the cast off followincatipel
tunnel surgery. There was no physical therapy at that time, no training, nobody to help
me. I'd like to think it's totally different today. | started practicinghwitve minutes a
day and then do that for three days. And then raised it to ten minutes, then did that for
three days, you know, and stuff like that. | didn’t want to overuse the hand when | went
back to it.

Fain: Well, that was smart.

NELsoN: It made more sense than just picking it up and starting to see what | can
do. But again, there was no re-training. I'm having physical therapy now leddaag
had some back surgery in January and | see that there is a whole plethora dh#hings
people do for your hands now that were never done back in the 80s.

Fain: Well, yes, things have improved. | still think as you have said earlier that w
need to work on this bridge between music and medicine because there are still a lot of
misconceptions on both sides.

NEeLson: Yes. There’s a whole world of education. We are so fast to blame

ourselves for a problem that we can’t control. For the very reason that it would be very
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easy for me to say “Boy, | don’t know how to focus on E. What reason would my E crack
all the time?” | could spend hours trying to determine what I’'m not doing correth

my lips or breath support, or | could give the flute to my husband, a flute repairman and
say, “Fix the darn thing.” And then I'd find out that the key is leaking.

FAIN: Yes! I've done that very thing.

NEewsoN: The thing is that it’s very easy for us to blame ourselves, because
suddenly that second finger isn’t lifting and we hear the “bloop.” And we need a
tremendous amount of education to our own people that it's not a shame to know that
you've got a physical problem just as much as if you'd got a cold. You have a problem.
And the minute you hear these things, this is an alarm that you should go and seek help.
It is not something to apologize for, but is a reality of our occupation.

Fain: Well, you know the Miller Clinic isn’t seeing musicians anymore.

NELSON: | know.

Fain: | read that somewhere and was not happy about it.

NELson: | haven’t seen it recently but about a year ago there was a whole world of
emails that were going back and forth, “I'm having trouble with my rigint’af’m
having trouble with my shoulder.” “I'm having trouble with my elbow.” “Do you know
who | should go to get the best hearing aids?” | think that there needs to be renewed
emphasis on wellness, prevention, education and where musicians can go for these
resources.

Fain: That's one of the things that PAMA, the Performing Arts Medical
Association, is trying to provide. On our website, we are working on a page foalefer

If we could get a national network set up of people and places you could go to if you're
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having problems. Because of HIPPA, there’s going to be confidentiality, soiamssi

don’t need to worry about being found out unless they inadvertently let something slip. |
think a lot of the help is there but they don’t know how to get to it. And also, Florence,
they think they have some kind of musculoskeletal problem when it's a neurological
problem.

NEewsoN: That'’s true. And there has to be some education for the employers and for
the specific teachers. Julliard, Manhattan, maybe Mannes are doing somethihg a
Feldenkrais or Alexander, and | hope many other schools around the country are doing
the same. | tried to get a program going at Lincoln Center for LincolteCerusicians
during a lunch break. But there are many more things that can be done. As a matter of
fact, Alice Brandfonbrener has agreed to come to our Chicago Flute Festival
November.

Fain: Oh, good!

NELsoN: | am so excited. | had written her saying | don’t know if she remember
me but | worked with her back in the ‘80s on a research project concerning thaphysic
wellness of symphony orchestra musicians. She wrote back, agreed to mee aittd m
will address the flutists about her newest research dealing with our chasgroments
and the repercussions on our body.

Fain: Have you heard of PAMA before?

NEewsoN: Oh, yes, | have. And | used to get the magazine but | couldn’t understand
it 99% of it, laughtel but it still looked good.

FAaIN: There are some people in PAMA that are very active nationally that are

not...yes, most of them are medical, but there are some that are not. Dr. Krig Gdesk

85



an appointment at the University of North Texas. He’s a jazz trumpeter, babhigeje

is that he’s in charge of research. He’s very active in PAMA and he goes aroung talki
about noise-induced hearing loss and trying to get schools to at least addressethe i
To let kids know that at least that they are at a risk of losing their hearing.

NELsoN: Yes, exactly. We've got standards in New York City pits now at least for
the theaters. But the fight | had with the City Opera to muffle the pit arjegete to
test how loud it was took devious turns. | physically dragged conductors into the pit and
made them sit there. They would say after sitting in front of the brass, or undt&agae
over hang for about two arias they were ready to do whatever was ne¢esspyus
out.

Fain: What they've done at North Texas is that they’'ve got these dosimeters in all
the ensemble rooms. Every minute of every rehearsal is recorded and theleeslile
recorded. Scientific data means a lot. If you can document what’s happeningdipén p
listen...if they can still hearlqughtei

NEeLson: That's cute. | love it.

Fain: Oh, Florence, with your energy and drive; you are a great organizer. You've
got the experience doing it, but you've got the heart. Gee whiz, God bless ya.

Newson: | don’t know if | was able to help with anything here. Please feel free to
call me back.

Fain: | will, Florence. And what | may do; yes, you've answered every question.

mean | have my little list here but you've answered them without my evemghavask.
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Interview with Dr. Adah Toland Jones

Dr. Adah Toland Jones is Professor of Flute at Texas State UniversitypBFinci
Flute with the Austin Lyric Opera and the Victoria Bach Festival OtcheShe plays
extra with the Austin and San Antonio Symphonies and is a founding member of the flute
guartet SONORA. Dr. Jones has been a featured soloist at National Flute #@socia
conventions in St. Louis, Boston, and Orlando, where she also conducted the National
High School Flute Choir, and is a member of the National Pedagogy Committee and
Coordinator of the NFA Professional Flute Choir. She holds Bachelor and Master of
Music degrees and a Performers Certificate from the Eastman School ofavidsic
Doctor of Arts degree from Ball State University. Her principal teexinclude Patricia

George, Joseph Mariano, Paul Boyer, and Jean-Pierre Rampal.

Flute and Hand Position

Dr. Jones plays on a silver Burkhart flute with an old gold Haynes headjoint. She
plays with the classic alignment of joints but turns in the headjoint just a litteHa
feels that with thin lips, less of the hole gets covered, producing an airy soungnidyg t
it in ever so slightly, the tone is improved. At one point, Dr. Jones tried a true Rockstro
position and could not manage it, returning instead to her original set-up.

Dr. Jones keeps her left hand under the flute and bends the IP joint of her left
thumb to touch the B/B-flat thumb key. Her right hand thumb is under the flute as well,
not pushing it forward but holding it up. She is able to keep her right hand little finger

straight without any problems.
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Body Position

Because of the rigors of her job and time spent playing in the opera orchestra, Dr
Jones reports that she spends about 90% of her practice time seated. She ariglas her c
and body to the right and keeps her shoulders level. Her elbows are sligtdlpuitt

the side.

Physical Challenges

Dr. Jones has been through significant problems related to her flute playing.
During a time of personal stress and a trial period for different headjointsashenable
to form an embouchure during an important moment in an orchestral performance. Dr.
Jones took some time off work, during which she sought medical advice form a
neurologist that worked with musicians. Guessing that she had focal dystdma of t
embouchure, he then recommended a series of Botox injections. Not wanting to go
through that, Dr. Jones instead sought out her own family doctor. He suggested
biofeedback at a local clinic. After six months of treatment at this clinic,ddeslwas
95% cured. She credits this clinic with saving her playing and her career.

Besides the issue with her embouchure, Dr. Jones has also dealt with wrist pain
and mild arthritis. Physical therapy involving stretches and strengtfirauvith
weighted pulleys has helped. For the past fourteen years, Dr. Jones hasyfaithfull
participated in water aerobics. A great combination of moderate stremgjlzem

stretching exercises, the time in the pool is also a good aerobic exercise.
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Adah Jones Interview

Fain: | know that you studied many years ago with Pat George.

Jones: | did, when | was in high school. We're talking 40 years ago.

Fain: Could you summarize your training and education for me?

Jones: | studied with Pat my sophomore and junior year in high school when she
was a masters student at Eastman. My father was the orchestrarlilateEastman and |
lived near Rochester, so | had the advantage of being in what they call thetprgpara
division which was for young students who could start piano or theory lessons or flute. |
did piano, ballet, theory, and then | started flute. My sophomore and junior year | was
with Patricia George. She finished her masters and moved away and | studiédiwai
Thomas, who was the second flutist in the Rochester Philharmonic at the time. Then
before Pat left, she insisted that Marianno listen to me at Eastman. So | plaled f
my junior year and was accepted into Eastman my junior year of high school. Sofl sort
planned out my whole senior year; | had already been accepted. So | studied epth Jos
Marianno through all of my undergraduate years and also stayed on and did my masters
at Eastman as well. | have an undergraduate degree, where | studied waitmiglain
music education and a masters in performance there as well. Then | went out bhd taug
for awnhile. You want all those jobs?

FAIN: [mumbling well....

Jones: | had a college teaching position and stayed there a couple of years. My
now ex-husband was in a service band so we were in DC for awhile but then | got a one-
year position at State University at Fredonia. That was a one-year thingythamge
back and rightly so. And | moved on and did a semester at a small school in Rhode Island
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called Roger Williams College. Nice little school but | wasn’t doingfaing with flute,

just service courses, music history, theory, etc. | was the music depaitmerstjust

me. | wanted to do the flute, so | applied for the job at Ohio State. | got the jelatitel
was there four years. | knew that wasn’t going to go anywhere so | gddctyrate at

Ball State in Muncie, Indiana, because there was a doctoral fellowship. So, d stittie
Paul Boyer, who in my opinion, if you want to put this in your report, is one of the
unsung heroes of the flute world. He’s one of those people that...well, | went there with
quite a chip on my shoulder because | went to Eastman and what could | possibly learn
anywhere else. My first couple of lessons | thought this is going to be a doddledeca
I'd had that kind of training. After about the first lesson and a-half, | thought wow, this
guy really knows what he is talking about. | think I'm going to shut up and listenakle w
just phenomenal. He was a really, really great teacher. Here he wasstlichdie,
Indiana. He was a Kincaid student back in the 50s and then he toured with Columbia
Artists with a harpist and a violist for many years. And then he just landed in Manttie
taught at Ball State and had wonderful students. | was his TA for two yeass i
fantastic. Really, really great. Before that | actually wentampal’'s masterclass in Nice
during the last 60s and early 70s for quite a stint there. Rampal was teachsugraher
academy in Nice, France, and | went there for the summer after my yaaioand the
summer after my senior year, then | went back in 1978 again, so I've studied witbr him
three summers, which was fantastic. When | was finishing up the coursework of my
doctorate, | started applying for jobs and | got an interview here with whahems

called Southwest Texas State University and about four to five yearscigmdged its

name to Texas State University. I've been here since 1982.
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Fain: | didn’t realize that you’d been there that long. That’s great.

Jones: Yeah. And since 1987, I've been playing principal flute in the Austin Lyric
Opera. So | feel incredibly blessed and lucky to have a job and to get to play, to have
students, to be in a good location. | feel sorry for the kids graduating now, like, oh my
gosh, good luck. It's hard. So that's my background in a nutshell.

Fain: Thank you. So could you tell me what kind of flute, headjoint, and footjoint
that you use?

Jones: Yep. Right now | have kind of a hybrid. I'm using a Burkart flute and an
old gold Haynes headjoint that I've had since 1979. Occasionally, footjoint-wise, my
Burkart footjoint is not that great | hate to say. So at times, | have asdtrex Haynes
flute — it's one of those bottom of the line models they made about ten years ago for a
few years called a commercial model or something — and | bought one just to have a
back-up flute. | use the footjoint from that flute on this flute, because it has a mterh bet
set-up for the footjoint than this one. | don’t know, the response is better, it doesn’t have
a roller but I can maneuver my pinky much more easily. So | use that occasionall

Fain: How do you align your flute when you put it together?

Jones: Pretty much the basic one with the rod of the footjoint in the middle of the
keys but my headjoint | turn in | wouldn’t say considerably, but more than most people. |
don’t line up with the middle of the keys. It doesn’t work for me because | have fairly
thin lips. | just don’t cover enough hole. And | think that started when | took one lesson
with Wally Kujala once years and years ago. He convinced me to turn my headjgjnt
wayin and my hands way out. Well, the hands way out thing steeédlgf bothering my

wrists. So, after six months or something | went back to the keys kind of beihtpleve
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the floor and just turned my headjoint out a little bit. But | definitely strth tmy
headjoint in some.

FAaIN: That's interesting that you feel like it's connected with your lips. So tha
affects...

Jones: ...how much of the hole | cover.

Fain: And the way you blow.

Jones: Yep. | think kids that have fairly thick lips, sometimes they can get away
with being right in the middle of the line of the keys if fine because they coverabout
third of the hole approximately. But if you put the flute up and make your normal
embouchure and you're covering less than a third of the hole, you get a pretbuaily s
I've tipped it towards me for that reason.

Fain: What wall thickness do you prefer?

Jones: | have a .016 right now. Point zero eighteen is way too much for me. I've
got a student that has one plus she’s got a C# trill and it's so unbelievably heavy. So no,
I've an .016. I've no idea what my gold headjoint thickness is actually, but the body of
my flute is .016.

Fain: Is there anything on your flute that you would change mechanically? To
better suit your hands? Or the weight?

Jones: One of your questions here is how long have you had this set-up? I've had
the Burkhart about ten years now | would say. Before that, I've only had two lotiest f
One was a Haynes that | had got in high school. That lasted me through college until
1979. That's when | got my gold Haynes, all gold not just the headjoint, 14K keys and

all. About ten years ago | decided that was too much. It was hard to keep in shafee. A g
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flute to me, you have to be in shape all the time. You have to be practicing ati¢he ti
With my teaching schedule that’s not always possible. So | switched toraflsiteeand
played the silver flute for a couple of months. And | played a recital and a iunodd

of friends of mine came to the recital and said, “Whoa, that does not sound like you,”
which is when | went back to the gold headjoint. | did try a Dana Sheridan for a few
months and that’s one of the things | wanted to talk about my physical problengdtat |
Want me to do that now, while I'm talking about headjoints?

Fain: Sure.

Jones: | got a Dana Sheridan headjoint just after I'd had the Burkhart flute for
maybe six or eight months. | went to the convention and picked out a gold Dana Sheridan
headjoint and I'd always thought they were really great headjoints. Ihhthig is going
to be the answer, I'll stop cracking in the middle register and it's going teelenswer
to all my prayers.l don’t know if this exacerbated the problem, caused the problem, or it
was going to happen anyway; | don’t think | can really blame it on the headjouats |
all kind of an interesting timing. This was when my now husband who is English (ive me
on a faculty exchange program) was going through early retirement froobhidg was
basically quitting his job and getting a visa to come here for us to get mamiedt vas
unbelievably stressful. | don’'t know if you've ever been in a visa situation butat ithe
most fun and he was over there, | was over here and we weren't able to see each other
because he wasn't allowed to travel to the States. When you're applying $aryoui
can’t come into the States. So it was very stressful. At all at the samd’tmirying this
new headjoint. | went to play a San Antonio Symphony gig and | was playing second

flute on the Dvorak cello concerto. | will never forget it. | was playingraAocand all of
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a sudden | put my flute about one inch from my lip and my top lip started to shake
uncontrollably. And | put the flute up and | could not make a sound.

FaiN: All of a sudden.

Jones: All of a sudden. And | totally freaked. | didn’t tell anybody what was going
on because | was terrified that | would lose my job, that | wouldn'’t get calledyoSxd |
got out of the opera for that particular time. | told them | just wanted the tilbecduse
of my future husband’s situation and | could not play. I could not make a sound for like
three months. | would put the flute up and as soon as | would put any pressure on my
lower lip, my upper lip in the left side would just go — | could not make a straight tone. It
would be like (wobbling noise) | thought, oh, my gosh, this is crazy. After a feksvade
crying and freaking out, | went to a neurologist and he said, “Well, | think yolat mig
have to face the fact that your career is over.” And | said, “Overarydead body.”

Fain: And how old were you at that point?

Jones: Fifty. He recommended that | call this guy in Cleveland. | can’t even
remember the guy’s name but some neurologist that works with musiciahed lfcen. |
was actually in my office at the time and he said “Well, | think you should fly up and
let's have an appointment,” which | was ready to do. But he said, “Kind of explain to me
what’s going on, and how does it feel? | really think you’'d be wasting yourainte
money cause it sounds to me like this is a done deal. | think what this is, is cadled foc
dystonia.” And | said, “OK, that's what the last guy said, so what is the satltiten
said, “Well, we’'ve worked with a lot of musicians and you might get some function back
but it will probably not be to the level you'd want.” | said, “What is it that | need to do?”

And he said, “Well, basically you can go through this series of Botox treatmAnts )’
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said, “Not on your life.” So | kind of gave up on that idea. | went back to my own doctor,
you know, obviously hysterical and in tears and | said, “Now what do | do?” And he said,
“Well,” and this is coming from my doctor who doesn’'t even recommend taking
vitamins, you know, he’s your typical old-fashioned doctor who gives you a pill for
everything, “my recommendation for you is to... | went to this clinic about biofeedback.
You might give this a try. Who knows, it might do something? It's worth a try.'dl sai
“Look I'll do anything” So | made an appointment with this biofeedback center in Austin
and | spent the next six months doing biofeedback. | don’t know if you've ever done that
but...

FaIN: Well, | learned how to do that when | trained as a physical therapist, but not
on the embouchure.

JonEes: It was mostly training my brain. The way they described it to me and y
can kind of tell by the way I'm sharing this with you that it obviously workeebuld
say I'm 95% back which is pretty astounding from where | was. What happened was,
there were three things that they did. It's called neurolinguistic prognagn which is
they talk to you about stressful situations and they try to get you to visualize and
minimize the stress of the situation. We did that and then we did...They hooked up my
head to these electrodes and there was a computer screen in front of me and ii@ an ent
hour | would sit in front of the computer screen watching these bars. And they would say,
“All we want you to do is to think about ...” and what they were doing is reading out
brain waves. There was like a delta, alpha, all the different brain wave #ungss the
board and they said that a couple of my brain waves were out of sync. Of course, I'm

going home thinking this is such garbage. | can't believe I'm doing thiggiteq] And |
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thought, OK, I'm going to do anything. I'll try. And they seemed so convincing about it
that | thought OK, I'm going to quit laughing about this and ...

FAIN: ...just be quiet and do it.

JonEs: Yep. So | would just stare at this screen and just make this one bar stay
above a certain line and when you did it made a sound. And as soon as it went silent, they
said just concentrate on that bar and keep making it go up. So | did that. The third thing |
did — I don’t know what they call it — but they would hook up things to my lip, to my
elbows, and to my shoulders, and they had a computer screen that read out neurological
impulses, like how many volts it would take to fire up my embouchure. So | would try to
play, which | could hardly do. I'd try to make a sound and they would say, “OK, put the
flute down,” cause it would read like 40 volts or whatever. And they would say now put
your flute down and see if you can get that bar to come down to 1 or 2 volts really
quickly. The first few times | did it, it took like 20-30 seconds for that thing to come
down. And they said, “We want you to be able to do that in 1-2 seconds, so that you are
releasing any tension in your embouchure really quickly.” So we did that. Thexdsta
about September and by January | was back playing in the opera. In betwedn times
literally could not make a sound. | didn’t demonstrate for my students; | told thas |
out of shape, | didn’t really want to play for them, you know just kind of passed it off. |
did not tell a soul. | was terrified that if this gets out blah, blah, blah. Well, cofiredt
out you know, there are a lot of musicians experiencing this same thing. And hig tryi
to get the word out about the biofeedback thing because it saved my playing. | didn’'t do
any medicine. | didn't do any...well, | guess you could call it some kind of ntiedita

maybe. It saved my life and my career anyway. I've been singing those’squplises
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ever since. How it has been described to me is the neurological track in your Hdrain tha
has been used over a number of years just gets worn out and it sends something to you —
well, I guess you must know since you're a more medical person — but they sé&id tha

you just change your embouchure just very slightly. Move the flute to the left, to the

right, draw your corners down more or up more, or whatever you can do. This is coming
from complete non-musician people. They learned a lot from me and | learned a lot from
them. In fact, one of the girls is working on a graduate degree at UT in this timgle

with musicians. This has been several years now that | haven’t talked to her of know i
she’s finished or whatever.

Fain: Do you remember her name?

Jones: | can give you the number of the place where she was working and I'm sure
they would be able to tell you.

FaIN: Even if you can just give me the name of the clinic.

Jones: It's the Austin Biofeedback Center. It's called ABC.

Fain: I'll look that up.

Jones: Now, the lady that owns it and her first name is Lynda — they only ever
went by first names — Lynda was kind of the head honcho. It's her daughter, whose name
| believe was Jennifer, and she was the one who was going to do all this study and she
was one smart cookie. Really, really brilliant girl. I'm sorry V@'t kept in touch with
them. They really kind of handed my career back to me. That's probably what Pat was
referring to. | mean, that was my big physical problem. | had wrist andgrabtiéms,
typical things like when | practice a lot, my wrists get tendonitis antlélgew

problems so | wear those arm band things they use for tennis elbow with the air bubble
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thing in them that you can push. If | wear those, it really helps my wristsaa Ino
idea why that works.

FaIN: Well, it just gives you another point that your muscle can pull against
instead of at your elbow.

Jones: Ah hah.

FaiN: Does that make sense?

Jones: | put it up right near my elbow on top of that muscle that goes down the
front to your wrist. That's helps a lot. The thing about the headjoint was, that theyamade
supposition, although it was not very conclusive and isn’t a very scientific discaytery b
they were thinking that because this headjoint was different, it was pptéaagure on
my lower lip in a different way, that it kind of brought this about. They said our
suggestion to you is to go back to what you've been playing all along if you can make
that work and then just try to change your embouchure a little bit. So that’s dilat |
just moved the flute slightly to the left. When | mean slightly, | mean f/o0@n inch.

FAIN: You can feel it when it’s just a little off. So, yeah, | can imagine what gou'r
saying. In terms of the rest of the questions, if you could just explain to me how you
position your hands on your flute and then your body in general when seated or standing.
That's really the only other information | need.

Jones: | try to be good about this; | don’t know why | get so sore. I'm always on
my students about doing this properly. One of your questions is “do | sit or stand when |
practice” and | tell my students to stand but at least half the time | dpnéctice
probably 90% of the time sitting down mostly because the only time | get tocpraect

10 o’clock at night and I'm so tired. But if I'm at school, I'm teaching and I'mditay
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all day, pretty much. | would say at least 60% of the time I'm standing wieach &0 |
do practice sitting down. But if I'm getting ready for a recital andvehdress rehearsals
in the hall and | rehearse with my accompanist, I'm standing. So how, then. nitedgfi
turn my chair at a 45 degree angle to the right. And my body...I don’t know if you've
ever studied with Pat George but she...

Fain: Oh, yeah. We've talked about this in great detail.

Jones: Now when she was teaching me, she was a pretty new teacher so all the
ideas. So a lot of the things she is doing now are not the things she was doing with me at
that age. Definitely the flute parallel to the music stand and my body at a £e degyle
to the right. Definitely. | don’t think either one of my shoulders is higher than the bthe
saw your questionnaire about raising your right shoulder. | don’t think so. Not at all. And
| do try to lift, I tell my students to think that their arms are like a marien¥bu're tied
to the ceiling with little wires. And when you pick up your arms to play the flugejuist
like your forearms were connected to the ceiling and somebody just kind atHiéem
onto the flute so that your elbows are at a very natural level, not sticking up.

FAIN: Are you saying that they're not straight down either?

Jones: No, | would say out from my body at about a 35 degree angle for the left
arm; the right arm maybe more of a 45 degree angle to the floor.

Fain: What about your hand placement on the flute?

Jones: You had asked about the left-hand index finger? I think | kind of put it in
the normal place in between the base knuckle and the first knuckle in that race littl
fleshy spot. So definitely not on the knuckle at all, but in between where there’s more

fleshiness.
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FaIN: Is your left hand under the flute, or does it push it back to your chin?

Jones: It's absolutely kind of perpendicular. The bone that’'s down on your wrist
below you're pinky? That bone is basically perpendicular to, it's not out in front of me
more, it's definitely not under the flute. One thing I think | do too much is | hypsrdxt
my wrist too far. The palm of my hand points towards the footjoint a little too much. |
hyperextend that a little too much. You know how beginners and intermediate players
flatten out their ring finger?

FAIN: Yes.

Jones: They pull their wrist too far the other way. | think | bend my wrist too far
the other direction. If | had to make an analysis of my own hand position, that’s what |
would say. One thing | do do though, you didn’t ask about and what | think might be an
important question is what do you do with your left hand thumb? My left hand thumb...
you see a lot of pictures in books and stuff that have their thumbs straight. | have mine
curved, big time. | mean like in a C shape which if | had begun again | would probably
not do but that's how I hold it. In your research, if you find out that that causes problems,
let me know.

FaIN: It uses different muscles. If you keep your thumb straight, you end up using
different muscle groups. If you bend either of the joints of your thumb, you're tivey
using different muscles than if you kept it straight.

Jones: | definitely bend my thumb. My right hand thumb is under the flute. Some
people pull it way back like towards them...and kind of push the flute forward. | don’t do
that. Mine is definitely under the flute. And then pointing straight forwaedndit curved

or over to the side like beginners do or anything like that. Just straight. Dgfimir
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the flute. And then I've not ever had trouble with my pinky. It is straight actudly
right hand pinky is straight. | don’t curve it. My teacher at Ball State toiget me to
curve it and I couldn’t maneuver the footjoint keys very well that way, so I'veyalhad
it straight. That trouble where a lot of my student have, it locks — I've never had that
trouble.

FAIN: Some people can hold it straight without it locking.

Jones: | must be one of those people.

Fain: | can’t. Mine locks so | have to keep it bent.

Jones: Achiness as | get older. | can feel, | must have a little bit of arthribee
of my index fingers. | can feel it getting a little bit achy. But most of my prab|
besides the wrist stuff bothering me sometimes, are in my shoulders. What talddry
to answer your questions about what kind of exercises we do, | try to remember to do
some stretching before | play. | do kind of wrist circles | got fromyaighl therapist.
When | was having major wrists problems | was having physical theoapypbut six
months and he had me doing all kinds of stretching wrist exercises. He had this pulle
system where he’d put my arm in a pulley and go up and down and up and down my right
arm. He said there just wasn’t enough oxygen getting to my tendons. You just need to be
doing more aerobic exercises in your arms. So | started going to wateicaeand I've
done that for about 14 years now. It's helps a lot. When | miss that for a week | feel
huge difference. We do a lot of punching in the water, moving your hands across the
front of your body, pushing the water back and forth. When we do a cross country skiing
motion, we do our hands forward and back cupping the water. We’re doing sculling

motions.
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Fain: A lot of that is going to be strengthening in your shoulders. Not in your
wrists and hands as much, maybe a little but strengthening your shoulder. Ifstoarig
there, it'll support your hand’s activities better.

Jones: That's helped a lot. And the little wrist circles that | try to rementdelo
seem to help a lot. Opera is the worst thing for all this because they are so long
sometimes. You do a Mozart opera and you’re doing it for 3 ¥2 hours. Sometimes the first
act is an hour and a-half. You asked about the seating thing and the pillow? I've tried
those wedge pillows; | have one in my car actually. But | don’t use it when &ymngl. |
just have a regular pillow because | have a bony butt. I've tried the wedgenthén
I'm playing and | don't like it. It just doesn’t work for me. The oboist that sits teeme;
she does. | don't. But | do in my car. And | have a lumbar support pillow behind me in
my car.

FAaIN: Yeah, | remember that. You took us to that nice restaurant in your car.

Jones: That helps a lot because again, | live an hour from where rehearsals are so |
have an hour there and an hour back, so | have like two hours sitting in my car — not a
good thing. I've been trying to make that seat as comfortable as | camo Uise cruise
control whenever possible to try to keep moving my legs and stuff.

Fain: Well, Adah, this has been most helpful. | really love your attitude because
one of the things | do hope is that we can be, as a community of musicians, more open
about these physical problems and that people can learn not just what can be done,
although that’s fabulous, but also preventative measures and how to get the management

of our orchestras and opera management to be more supportive of the struggles of these

102



musicians. | think some of the things you've said are going to be really halpifig
those lines.

Jones: | am more than happy to be public. As | say, when this was happening just
a few years ago, | thought nobody was talking about it. They were talking alodut ha
problems and things like that. But this focal dystonia just sort of hit the books right
around that time. It was in the union magazine, articles about it. A friend of mine is a
trombone player up in New York and she was subbing in the New York Philharmonic
and she started to have this trouble. She had to quit playing for awhile. Somebody told
her to call me; she used to play in San Antonio and | knew her there. She called me and |
said, “You need to try this. | don’t know if it would work for anybody else but me.”
People are spending thousands and thousands of dollars going to neurologists that aren’t

obviously telling them much. From what | can tell; at least the two I've tatked t

Interview with Dr. Amy Zuback

Dr. Amy Zuback teaches flute privately in Edmond, Oklahoma. Her students
range widely in age and level, and include national and state competition winners and
those who have graduated to the studios of prestigious teachers. She has presented solo
performances at the National Flute Association (NFA) conventions in Relths
Phoenix, and has participated in several NFA pedagogy sessions, as wellresaservi
chair of the Pedagogy committee and co-authoring the first edition of the NF
publicationSelected Flute Repertoire: A Graded Guide for Teachers and Studgimgs
previously served on the flute and music theory faculties of the University oaCentr

Oklahoma and Oklahoma Christian University. Dr. Zuback earned her D.M.A. from the
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University of Oklahoma, M.M. from the University of New Mexico, and B.M. from
Oklahoma City University. Her major teachers include Dr. Valerie $V&ttristina

Jennings, Frank Bowen, and Eleanor Duncan Armstrong.

Flute and Hand Position

Dr. Zuback uses the modified Rockstro position with the keys flat; the headjoint is
turned in so that the far edge of embouchure hole lines up with the center of the keys. He
left hand is under the flute with the wrist bent quite a bit. Her right wristsgraight as

possible. A key extension for the C# key (left index finger) has been added.

Body Position

In the standing position, Dr. Zuback places her feet about shoulder-width apart
with the left foot slightly forward and the right slightly turned out. Her head netLio
face forward while the trunk is angled to the right. When sitting, the chainsduo

replicate this angle.

Physical Challenges

Dr. Zuback changed from a ‘smiley’ tight embouchure to a looser set-up with the
corners of the mouth turned down several years ago. A series of different headgonts w
used during this process allowing her to perform consistently and sucgessfull

Dr. Zuback has suffered multiple problems related to flute playing, including

shoulder and neck pain, and possible focal dystonia of the embouchure. Always
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concerned with posture, she trained in Alexander Technique and yoga, but did admit to a
tendency toward being physically tense. Dr. Zuback’s embouchure problems began
during a particularly stressful time in terms of family and professigsaks; it was not

related to extended periods of practicing. At first noticed as a lack of caattrddted to

lack of regular practice due to family obligations), it progressed to the poineé whe

following an extended period away from the flute, the muscle memory for forming a
embouchure seemed to be gone. Symptoms included shaking and inability to keep the
aperture small. The lips seemed to repel each other. Only short notes could besplayed a
it was impossible to sustain a tone due to the large aperture. Slurring from oree note t
another was impossible, even in quick succession. Additional problems occurred with
exhalation. No other activities produced these problems; eating and speaking were
normal.

During a four-year period, no real progress was made as practice continued to be
interrupted by several family situations and a serious personal health conditiah. Sm
improvements would be achieved, but not retained.

After reading an article about embouchure dystonia, Dr. Zuback began
experimenting with some techniques that helped improve her playing. She put a little
piece of a plastic straw between the teeth and bit down on it while playing. Thegshaki
of the lip decreased significantly. “Muscling out a sound” by pressing thofpsher as
hard as possible while playing resulted in better lip sensation and control bubtsiitig
close to normal yet. Other techniques which helped included harmonics, winste t
and “buzzing” without the flute, a suggestion by Keith Underwood, a noted flute

performer and educator. Dr. Zuback also tried blowing an airstream withdiutthand
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then bringing the flute into position, fingering the flute while listening to tBngs of
prior performances, and blowing an airstream without the flute while listémipigor
performances. She also paid close attention to body alignment and the opening of the
chest area, and practiced various breathing exercises without the flute.

At the time of this writing, Dr. Zuback is still not performing. She continues to
experience some shaking, but is able to sustain notes for a few counts. She is convinced

that, with patience, she can recapture her ability to play the flute.

Amy Zuback Interview

Fain: | know where you got your doctorate (University of Oklahoma) but where
did you do your undergraduate and master’s work?

Zueack: | did my undergrad at Oklahoma City University and masters at the
University of New Mexico.

Fain: So who did you study with at each of those two places?

Zusack: Eleanor Duncan Armstrong at OCU...

FaIN: Oh, is she the one that’s at Penn State now?

Zusack: Yes. And Frank Bowen at UNM.

Fain: Can you tell me the kind of flute and headjoint set-up that you have?

Zusack: | play a Brannen with a Sheridan headjoint. Both are .016, mid-weight.
The flute is B-foot, has a C# trill, off-set G and | use a Brannen extensionfttheste
finger plastic do-dad. If you look on their website, they have all their egtenthere and

I’'m pretty sure they have a picture of it. But it just snaps on the flute. lewe b&ng

106



that because my finger didn’t want to curl up quite enough and it just lets you flatten tha
out a little bit.

Fain: My flute has that built in, | think.

Zusack: Yes, | think it does. | think | remember seeing your new flute and it had
that feature.

Fain: When did you decide to add that on?

Zusack: That's been awhile.

Fain: A couple years?

Zusack: No, | would say more like ten.

Fain: Oh, OK. Then a long time then.

ZUBACK: Yes.

Fain: And your finger just wasn't curling around?

Zueack: Yes, | started having arthritis problems and | realized that | wiasghthe
next key occasionally with the tip of my finger. It didn’t happen all the time, \lmriye
once in awhile it was like, ‘Wup, why did that key go down?’ | realized that nggfiat
that very first joint wasn’t quite curling up enough. | just happened to BkegeaTalk
magazine with a picture of someone who had won a competition or something and she
was holding her flute, and she has this little do-dad on it and | thought ‘Oh, that would
solve my problem.” And it did.

FaIN: So in your career how many different flutes have you owned?

Zueack: Career like going back to college or professional or.....

FAaIN: I’'m not so much concerned about step-up flutes, but after you got settled in

your career.
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Zusack: Really it’s just this flute. Right after my masters or during my magte
played an Oston-Brannen flute, before that | had this beautiful old vintage $Hakirah
| got in high school and used through undergrad and | got a new Haynes that | didn’t last
with very long at all. | didn’t like that very much.

FaiN: OK, when was that?

Zusack: That would have been in the early 80s. | sold that pretty quickly and |
played a Powell for awhile during my masters then | got this Oston-Braluter-fgosh
| had forgotten about all theses flutes. But then I've had this flute for | vgaylthe
most of my professional career. | got finished with the masters — | thwak playing the
Powell then — and then changed to the Oston-Brannen and then got the Brannen.

FAIN: Is it silver?

ZuBAcK: Yes.

Fain: So does it have anything on it that you would change so that it would make
it easier for you to play it?

Zusack: No, not really. | don’t think so. Other than adding that one extension key.
When my arthritis started happening, | was having trouble with pain in my right ttmmb s
| bought another Brannen flute that was as alike as it could be to the first onghtaurt li
in terms of it having a C foot and no C# trill. They were really good about making sure
my headjoint would fit. You know all of that and that problem with my thumb went
away and | was able to go back to the heavier flute which | always preferredallhe w
thickness was the same, but for some reason it got a better sound to my ear with the B

foot and even the addition of the C# trill. | was talking to someone about it and he said
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yeah, you have a little extra weight even though it’s just a key and it is goingrtgech
the sound of the flute.

Fain: Do you still have that flute?

ZUBACK: Yes.

Fain: Do you use it when your arthritis flairs up?

Zusack: | haven't used it for a long time. But it's always there for me ifvieha
issues. And then | went through a number of headjoints as well. Once | got therBranne
flute, | played that headjoint awhile. And then I tried a Drelinger and then thiel&hdr
guess that’s all.

FAaIN: So why were you trying different headjoints?

Zueack: | just wasn’t getting the sound | wanted, | was trying to make an
embouchure change. | think the Drelinger really facilitated the embouchange |
wanted to make. But then it became limiting in terms of color and flexibiliyl Biink
it was a really good training.

FaiN: How were you changing your embouchure?

Zueack: | was going to a looser more downward- type embouchure.

FaiN: So you had more of a smiley turn-up embouchure?

Zueack: Yes, and the Brannen headjoint was pretty resistant so it wasn’t helpful in
making that change. If you were there already, you would have been finé bwtH i
found it really difficult to work with.

FaiN: So the one you ended up with was the Sheridan?

ZUBACK: Yes.
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Fain: All right. So we've already talked about the weight and the design of the
flute, so we’ll move on. When you were making these different changes withlyms; f
did you ever have any problems with pain?

Zusack: Oh, yes. Once the arthritis in my hands settled down and that could have
been tension, how | was holding the flute, I don’t know. It's been such a long time now.
The main issues | had were my right shoulder. | think | ended up with some barsitis i
my right shoulder. And then finally that went away. | even did some physicapyhiera
that and then of course | was playing tennis at the time a lot. It actoally have been
tennis-related and not flute-related at all.

Fain: | quit tennis when | started playing seriously and | loved to play tennis. |
wasn’t that great at it but it was fun. But it's a hard sport...

ZUBACK: ...0n your body...

FAIN: ... to combine with flute-playing.

Zueack: And so | think it may have had something to do with that because | was
playing a lot and | used to practice with an ice bag balanced on my shoulder.

Fain: Flute or tennis?

Zueack: Flute. Jaughtell That was also during a time that | was also really
intensely practicing a lot. I'm kind of tense anyway. | don’t know that ittvaglute set-
up if anything. | think it was more a combination of all these things | was ddirid.do
think the tennis probably aggravated it. And then it just made the flute-playing
uncomfortable. So that was a big pain issue for awhile, but that’s resolved now and I'm
still playing tennis some but not as intensely as | was. Or maybdrbmgsr now. What

they wanted to do at physical therapy was to strengthen my back muscleshat kst
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that | wasn’t using my shoulder — you know — so that | was using the proper smascle
move.

Fain: Right. Did that help?

Zusack: Yeah, maybe a little. | think mostly it just resolved itself.

Fain: Well, in looking at you to me you've always had really good posture.

Zusack: Thank you! | was exploring Alexander Technique, doing a lot of yoga,
you know, things like that where | was just learning about how the body moves. | was
always experimenting with various ways of holding and balancing and alltaf tha

Fain: | forgot to ask you, how do you line up your flute?

Zusack: | use now and | have for several years what most people | think would
call a modified Rockstro.

Fain: Can you describe it so that | don’t misunderstand you?

Zusack: The far edge of the embouchure hole is roughly in the center of the keys
or just maybe a little more turned in and I think that has to do...well first oétaihe¢ go
back and say that | used to really have trouble hanging on to my flute. | just déltay
like | was going to drop it. And this position just made a lot of sense to me because you
got your left hand more under the flute. | do try to have the keys pointing up, or mostly
up.

Fain: What do you mean?

Zusack: When I'm holding the flute, the surface of the keys is pretty much toward
the ceiling and not canted backwards.

Fain: Do you mean like the keys are flat or parallel to the ceiling?
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Zusack: Yes. But if they tip backwards, that’'s when | was losing the grip on my
flute, you know, rolling off onto my hands.

FaIn: It sounds like the way you were balancing the flute you couldn’t do that
unless you rotated the headjoint.

Zusack: Yes, and there is also the issue of the natural angle of the airstream. At
the time | wasn’t aware of this so much... but I've come to thuak people have a
tendency to blow more across or more down just because of their jaw structure...

FAIN: ... maybe the way that their chins are.

Zusack: I've observed this with students by using the Blocki pneumo-pro. You
can quickly see where people are blowing and a person who naturally blows more down
can have a straighter set-up. | blow more across and I've worked with dropping my ja
and doing all those things to try to blow down but my structure just isn’'t going to do that
and so | need to roll in to get the air into the flute at the right angle.

Fain: That makes sense.

Zusack: | don’t teach the same set-up to everybody — only if it looks like they need
it. To me the important thing is to have those keys pointing upward so that your left hand
is under the flute and then to adjust where you need the headjoint.

Fain: But that sounds different from what a lot of people think of Rockstro as
being, the keys are not flat but are angled forward with the rods up to the ceiling.

Zueack: Right. Then I'd call mine modified. | know | don’t turn the keys as far
forward as the regular Rockstro. I'm not turning at the wrist that much.

FaN: So the rods of the flute are not coming towards the center.
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Zusack: As far as my hands are concerned, | want my right wrist flat in a heutra
position where there’s no bend either way in the wrist. And then with the left wnst — a
this is interesting to me with all the joint pains I've had — my left wristag turned back
and | have never had any problems with it.

Fain: Did you know that the neutral position for the wrist is in a little bit of
extension?

Zusack: No, | didn’t know that.

Fain: Like if you were to make a fist and lay your forearm on a table and look at
what your wrist is doing...

Zusack: Oh, yeah.

Fain: It's actually extended backwards a little. So that your hand works reallly w
— that's how we make a fist. If you make a really strong fist, look at how muehssom
there is in your wrist.

Zusack: That's about how my right hand is.

Fain: Well, that's why you're not having any trouble.

Zusack: But in the left hand | cock the wrist way back so that | can get my hand
under the flute and that has never been an issue pain-wise.

Fain: That's interesting. | agree with you and it's never been a problem for me
either.

Zueack: But | know some people, if you look at their hands, the left hand is flat
and the thumb is coming in at an angle. I've seen some great players who plegythat
Mimi Stillman and Christina Jennings both play that way. And | don’t know how they

hold on to their flutes.
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Fain: | don't either. Describe to me how you would set up your body to play
standing.

Zusack: My feet are about shoulder-width apart with the left one a little forward
and the right one turned out just a little bit so that my hip joints and shoulders are
pointing to two o’clock. So it's open to the right. I've been studying Tai Chi for about a
year now and | just discovered that the stance for flute-playing thatislalmost a Tai
Chi stance. It's the ‘bow’ stance but smaller. I'm not stretched out so migch. It
considered a very strong way of standing. | thought that was interesting. gdienfa
you were in a box or a clock, the flute itself is pointing directly at three o’ctotiket
right, directly to the right. | turn my head a little bit to twelve o’clock. And thavhat |
teach all my students. I'm pretty set about that.

FaIN: So your flute is at an angle in front of the plane of your body.

Zusack: Or my body is at an angle to the flute, however you want to look at it.

FaIN: So there’s a wedge in between.

Zusack: There’s a little modification in there because | play out of the left side of
my mouth, so what | do is maybe slightly different than what | would teach a student
that’s playing right in the center but it's kind of a natural modification. I'm rat#y
sure what | do but | just get it in the right place there. Sometimes the #uittle more
forward. Some days my embouchure seems to need more than others.

Fain: And when you sit down how do you position the chair?

Zusack: It's the same; | turn the chair a little to the right to accommodate that.

Fain: Good. Have you ever tried one of those wedges?
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Zusack: No, I've seen pictures of them but I've never had an opportunity to try
one.

Fain: Just a little bit more about your hand position. Where does the flute touch
your left hand in the left index finger area? You get your left hand under the flute...

Zusack: If you count from the tip of the finger, counting the joints one, two, three,
it is between two and three and as close to two as | can get it.

FAIN: So you don’t want it close to your knuckle, but rather the next one.

Zueack: | don’t want there to be space between my finger and the flute so | keep it
up as high in that area as | can. And my thumb is straight.

Fain: When you teach students how do you talk with them about their position?
Three points of balance? Four? Equal-handedness? How do you usually end up
describing it to students?

Zueack: | talk about three points of balance being the chin, the left hand, and the
thumb and not the pinky. It depends on the student on how much | go into this. If you
look down the tube — it’s kind of hard to describe on the phone — the thumb comes into
the flute at an angle like a little foot, and then the left hand is doing the samd thing
usually don’t teach a lot of pressure in the chin, but I'm starting to rethink th ili.
About how much pressure could be applied there. The jury’s kind of still out on that one.
But | don’t teach that the pinky is a balance point at all. And | have had some students
experiment with the ThumbPort. | found that some students, once they've tried that, get a
better idea. | don’t have anybody playing with it full time. I just let thignitin a lesson
and let them get an idea about getting the thumb more behind the flute instead of

underneath it. | don’t teach going straight into the flute which | think is a true Rmckst
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think you do teach that. | don’'t know, | just don't like the way that makes my thumb feel.
It kind of jams my knuckle. Regarding pain, | do have left shoulder issues as well. We
got kind of side-tracked. | want to go back to that; | don’t know if you want to talk about
that now.

FaIN: That's fine.

Zusack: And actually this is kind of interesting; | wanted to run this by you. The
pain issues | have in my left shoulder are under the shoulder blade; that's theyblest wa
can describe it. I'm having physical therapy right now because of postasgar tissue
and that shoulder was really bothering me. The physical therapist thought tigainbei
the flute-playing position for so long can pull the rib cage forward. He sa@sihat as
much a shoulder issue as it was a rib cage issue and then your scalegas gettf if
you try to stretch your scalenes by bending your head to the side, you just brenglibos
right along with you. He showed me how to put a strap around myself and pull down to
hold the shoulder and the rib cage in place while stretching my scalene. He alsis had t
little maneuver that he did on that area. | don't really know what he was doing. He had
me put my right fist at my solar plexus and hold that really tight and then he pubdis ha
on my right elbow and then somewhere in my shoulder area on the left side and kind of
gave it a little chiropractic kind of...

FAIN: manipulation

Zusack: ...manipulation. It felt a whole lot better after he did it. Since you're a PT,
| just wanted to get your thoughts on that because it felt amazing. Then back borgjretc
the scalenes, | found that instead of using a strap, | could put a weight on my shoulder

and lean my head the opposite way. | found this more comfortable than pulling the strap.
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FaIN: The part of my document that | was working on last night is about support. It
turns out that we play on this long exhale, and support is putting a brake on it so that all
the air doesn’t come out at once. The way we do that is with the muscles we use for
inspiration. We just slowly release them and one of those is the scalenesr&always
using that muscle when we play.

Zusack: And that has been my biggest pain issue — my neck muscles. And | just
get as tight as can be.

Fain: And | think | know why. It's because we always use the — especially the
scalene, the sternocleidomastoid (the big muscle in front that is so easy teesegw
turn your head) — those we use all the time.

Zusack: My husband has told me | look like a Cardassian when | play.

Fain: What's that?lpughteq

Zusack: It's a creature from Star Trek that has this very pronounced
sternocleidomastoid. One thing that helped that was Alexander Technique becasse | w
reaching my head forward and those become more pronounced.

Fain: Then you can get TMJ problems from that.

Zueack: So | would say of all the pain problems that I've had, the neck is the
biggest issue because — tension just in general, in life. Of course! It'sudttesgork on
a doctorate or anything, you know. So it's really interesting that thoseeawse being
used all the time because | was trying to figure out how to relax these sosttben |
can't play!

Fain: You can't. | thought erroneously before | did all this reading that to slow

down our exhale, it was our abdominal muscles alone that were slowing it down..It's not
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Because | was thinking it was the expiratory muscles, which are realtlypassive.
And we’'re, | think the best word is ‘braking’ the exhalation with the accessory
inspiratory muscles.

Zusack: That will be really useful information because the idea of support and
how we release the air has remained a huge mystery to me. My latest profiem, w
you know because you heard me play, is that | can’t sustain a sound, and all of this has to
do with holding on to that air stream. When this happened, | wasn’t sure what muscles to
even look at. How do | do this? | don’t know. | used to be able to do it. Why can’t | do it
now? | realized | didn’t even know what the mechanism was.

Fain: All the muscles that we use to take a breath are the muscles we use in
support. And we take such big ones, it's certainly not just normal silent breattsradl. It
those accessory muscles — your pecs, the scalenes, the sternocleidothasttsda
couple others. You know what I'll do — | just finished writing the chapter on the thorax
last night and I'll send you the chapter. There have only been seven studies done on the
flute from a scientific viewpoint and two of them were on how we breathe. | regliew
those articles in detail because | thought they were really importantwireyboth
basically saying that’'s what support is: putting brakes on expiration by usingglow
releasing contractions of the accessory inspiratory muscles.

Zusack: You mentioned the pecs as well and the therapist has been having me do a
pec stretch lying on a roller with my arms open like a ‘T.” That has rkeelped. | think
a big part of the problems I've had in my playing was my physical responsette all
stressful things that happened in my life in recent years. | concaved styaodepulled

myself in to where | wasn’t coming out of there. This was the realizati@dérast
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summer that this needs to open up. | couldn’t do it. Now, just recently, working in yoga
has helped. One of my yoga teachers is always trying to get me tongareanubrium.
That's the target she looks at.

FaIN: The top of your breastbone?

Zusack: | found that that was really helpful in opening me up. | don’t know, my
most recent personal challenge has been really interesting. You would think it would be
overwhelmingly stressful but in some ways it hasn’t. It's just been a rpaltopity for
discovery. I've been able to let go of a lot of the grief and a lot of the things that
happened to me. So all of that physically made a huge improvement in my piactice
haven’t played for a little while now but | felt like 1 was finally on the riggatk by
making some of these discoveries about what was physically stopping me drong pl
That's kind of an aside but it kind of fits in with what you're talking about.

FaiN: One last question about your embouchure problems. When did they start in
the midst of all this?

Zusack: Well, my mother died in October of 2004. Leading up to her death, | was
very busy and not practicing a whole lot. So that particular year was not greed. for
felt like my embouchure was — | wasn't having any of the shaking oriagybut it
would be lack of control. | just assumed that it was all because of a lack a¢qract

FAIN: So you certainly weren't over-practicing.

Zusack: Correct. So none of this ever occurred from over-practicing which is why
my husband kept saying you can’t have focal dystonia because that’'s from over-
practicing. | kept playing throughout the year. | played a concert in Apriydaatand so

| was able to play. Some things weren’t as in control as | wanted but agasn’t alae
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to keep a really good practice schedule and | was pretty stressed out oyiriayed

was helping my father and also an aunt who lived out of state. That following,sprin
May, my dad died. About a month after he died, I did a recording session and it was a
disaster. | kept splitting notes. | think it was mostly support; that's whémaalpulling in
started. | wasn’t supporting, | was getting two tones on my middle regaies. | wasn’t
really stressed out — it was an easy recording session, you know, jingles arigustuf
didn’t know what was happening. It was just crazy. | pulled it together enougtosatl
play this little concert | was supposed to play a couple weeks after than.tlfthve too
much to play. Then I didn’t play my flute for four months because we were clezuting
my parents’ house. | just put it away and said | have to deal with this; i.e., thelhouse.
don'’t feel like playing my flute.

Fain: No, | understand totally.

Zusack: So, from June to October that year | didn’t play at all. When 1 first took
up my flute to play, it was like, how do you do this? It was like my mouth had absolutely
no muscle memory of how to make an embouchure or how to do anything. That was
when the big problems started happening. | got hired for a Christmas job and | thought,
oh, I'll be OK by then. I'll be able to play in two months — no, that was a disaster. It just
kept going like that. From that point on, it just started getting worse. | woulkl ltinas
making some progress and then | would agree to play something, a gig, thindmiy it
for three months; I'll be fine by then. And then it would be a disaster. | should have just
quit agreeing to play at that point but | kept thinking that it was going to bel#ll rig
would agree to do something, and then | would have this horrible experience. It became

not just this physical issue; it became a stage fright issue that vpesgyazging itself as

120



well. It pretty much became a downhill spiral. | kept trying. The last johylgal was a
Christmas job — | think it would have been 2006 at Christmas. | haven'’t played
professionally since then. | haven’t been able to solve these problems. | wotilceprac

for hours. | would just do headjoint; | would sit on the couch and be as relaxed as | could.
It just kept getting worse. | just couldn’t figure out what the mechanismS$eakthink it

was all these emotional things. I'm hoping that once my current challenge is over
[laughtet].

FAIN: Yes, get past this...

Zusack: | can start practicing and focus on that. | don’t even know if you knew
that after my parents died, | was taking care of my aunt in Ohio.

Fain: Oh, that’s right | forgot about her.

Zusack: | didn’'t even get to go to my graduation from OU. | was writing the
dissertation, taking care of her. | had to spend the whole summer of 2007 taking care of
her. She died that fall. There’s just not been a good recovery period for me. And then las
summer, thinking | was finally going to have this time to recoup for myseif)y agme
up that | wanted. | practiced and practiced thinking | can overcome this anglay
this audition. And that was a disaster, too. | could have pulled out, because | really knew
it was going to be bad but I just really wanted to go through the audition process, the
interview, and everything. But the audition was horrible. So that just added on top of all
of those failed things.

Fain: | remember thinking about you at the time and I'd just go, oh Amy.

Zusack: Things happen in people’s lives and they go on playing their instrument,

but not me.
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Fain: Well, some people can channel everything in to their playing in a productive
way as a way of dealing with the stress in their lives. | think it's hardSdrecause we
don’t have anything we push against. We have to supply our own resistance and | think
that makes it hard.

Zusack: Yeah, flute playing is not like piano or drums where you can bang out
your frustrations. I’'m hopeful based on what happened before | stopped plagitighehi
again. It seems that every time | get going again some other disasid happen. I'd
put the flute aside...

Fain: Hopefully, this time you will have covered everythinigughtei

Zusack: I'm sorry; you're going to have to transcribe all that now...

Fain: I'll leave out some of it probably but | do go down and see Pat George and if
you want to see her when she comes to Dallas, the next time | go you're weétcom
come along.

Zusack: To me it's an issue of not really needing a teacher but just having the time
to discover and work through these things. Until | can play a little bit, | don’tikeeh|
teacher is going to be able to do anything. When | worked with her at your house, when
she was here, she basically took me back to the beginning, and that was fine and she had
some good ideas. | experimented with some things, but that was pretty much what | had
been doing. She did have some things | disagreed with because she’s pretty adamant
about how this is how you set your flute, this is how you do this, and this is how you do
that. | did give them a little try but those were things | didn’t think wereggtm work

and they didn’t. They were just some things that weren’t useful for me.

122



FaiN: Let me encourage you to keep working at it. Whatever your embouchure
issues are called, you need to keep a journal of what you do to fix it, because you’re not
the only one.

Zusack: Now, the shaking is actually gone. | did get rid of that and I'll tell you one
way | did it. This was last summer. | read this article about embouchumyand one
of the things they talked about in shaking was to have some pressure and | actaally put
little piece of a plastic straw between my teeth and bit down on them while tplaye
almost inhaled one once. But that took care of the shaking.

FAIN: So you were playing just way too relaxed.

Zusack: Yes, too relaxed. And then the thing that | had success with just in recent
months was putting a lot more tension in my embouchure. When you go back to playing
everybody assumes you're going to be tight to try to have a good sound. All the advice |
was getting was be relaxed, be relaxed. And | felt this is so flabby, nashgogng to
come out! But | couldn’t seem to locate the muscles that | was supposed to bé using.
was like the neurological connection between my brain and my mouth had been lost. And
once | started finding those muscles and figuring this out — this took a redllyjoeg
time. One thing | did this winter when | was practicing that actually gaveeally good
results was to play as tight as | could. | just packed down those muscles dtmast li
trumpet. And then they kind of reactivated and they found how to play. It's taken so long
to find out these little nuggets.

Fain: One of the ways I've described it to a student was it’'s as if you hadna stra

in your mouth, and you were taking it away but you were going to try to keep it.
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Zusack: But | had to tighten down way more than that. Because | was working
with a straw a little bit, kind of in the traditional way. | did have some luck withgdoi
some of Keith Underwood’s buzzing stuff, but the real break-through was in the recent
months when | said ‘I am just going to muscle out a sound here and I’'m going to press
my lips together as hard as | can the whole time | play.’ | would do thaféar minutes
and then | could play.

Fain: And then when you were playing...

Zusack: When | was playing | wasn’t doing that. It was like my muscles started
remembering the way | used to play. It was like, oh, this is actually kifaaroliar,
which had not been my sensation for a really long time.

FAaIN: That makes a lot of sense and it really does sound like you're on the right
track.

Zusack: | may even go try practicing today.

Fain: Yeah!

Zueack: Inspiring.

Fain: I'll send you the chapter on support — what it actually really is.

Zueack: That would be really interesting. | keep reading all this conflicting
information about breathing. Ok, the lungs fill from the top down. Why in yoga and tai
chi and all these things do they teach you to do belly breathing?

Fain: In the scientific literature | read they never talked about these tvayehtf

ways to breath. They don’t have you ever separate them out.
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Zusack: My understanding is that you can think about it different ways but your
body is going to do it the way it does it anyway. So if you think about it the wrong way,
that can be working against you.

FaiN: When you take breaths as a flutist, your rib cage is going to expand; there
will be changes in the abdominal area, too. Thank you so much Amy. | wish you the best
of luck.

Summary

The interviews with these respected flutists show where we have camarich
what we have learned. No teacher today would tie her students’ wrists togethggests
that the elbows need to be as high as possible. As Katherine Borst Jones desdonstrat
flute teachers today are much more observant and aware of what their stneetisg
physically when they play the flute. Having said that, other recent tremesaade
circumstances worse for the physical health of not only flutists, but all isnsic
Professor Boyd'’s observation of the increase in playing-related injurietha possible
connection to computer-use is astute. Music students may take breaks in th&ingracti
but if those breaks are spent texting or writing emails, many of the sarckesaisd
tendons are again being used and abused. On top of that, the high standards of
competition and performance seem to be always increasing; they creat@esor
physical and emotional stresses upon musicians.

For some of the interviewees, the lack of medical knowledge in the flute
profession early in their career resulted in serious consequences. Becaesgaphage

performance-related injuries do not only to the body, but also to the psyche and security
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of employment, there is a growing need to deal with physical problems quickévand
better, prevent them in the first place.

The purpose of the following chapters is to investigate the functional anatomy
the flutist to clarify and minimize the physical demands of flute-plgayOur peculiar
stance and the requirement that we provide our own resistance to the flow of the
airstream are circumstances that complicate any simple explanaivhat our bodies
are doing. It is hoped that the new few chapters will provide at least some teacypar

these muddy waters.
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CHAPTER FIVE

INTRODUCTION TO SCIENTIFIC TERMINOLOGY

The scientific community has its own technical language which provides a
detailed way of accurately referring to specific structures, condjtamtsprocedures.
While providing a very important way for medical personnel to discuss and relagl cruci
information to each other, this same technical language tends to create eobamaen
them and the patients they serve. Music educators should take advantage of the great
accuracy and detail that scientific terminology provides, to improve theirstadding
of how their body organizes itself to play their musical instrument. Then, their own
students will benefit by clearer explanations of anatomical featuregacespes. Both
teacher and student will have a firmer grasp of medical science agatrz music
making. Throughout this document, both common and scientific terms will be used side
by side, but the reader will benefit by understanding the general concepts asd term

introduced below.

Spatial Terms

Terms that describe the orientation of the body in space and its various
movements are crucial not only in understanding what the body can do, but also in
communicating effectively with other professionals. Standard anatonaisiion for the

human body begins in the standing position. The head and eyes are facing forward and
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the arms are next to the body with palms facing forward and the thumbs pointing out to
the side. The feet are parallel with the toes pointing forward. When discusgibgdn
part, relationship, or movement, this position is the assumed starting point.

Several different imaginary planes pass through the human body in anatomical
position. The median or saggital plane divides the body into right and left halves and
passes longitudinally through the body. The frontal plane is perpendicular to th@ media
plane and can be imagined by standing with your back pressed against a wadhttde f
plane and the wall would be parallel to each other. It divides the body into a front side
and back side. And finally, the transverse plane divides the body horizontally into an

upper (superior) part and a lower (inferior) part (lllustration 1).

Frontal Plane

Transverse Plane

Median Plane

Illustration 1: Planes of the human body
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Describing the relationships different body parts have to one another is also an
important method of medical communication. The term medial refers to an sbject’
relation to the median plane, or towards the center of the body when in anatomical
position. Lateral references a body part that is farther away from thempedree or
towards the outside of the body. For example, the lateral corner of the shoatherskht
the tip of the shoulder. External and internal are terms used much as they anéam reg
English and mean essentially the same thing when applied to the human body with the
reference point being the center of the body. Posterior refers to the baclofiyhend
anterior the front. So, the face is on the anterior aspect of the skull; the shoudder bla
are on the posterior aspect of the trunk. The terms proximal and distal are used when
discussing the position of a body part along a limb. Proximal means nearebtalyhe
distal is further away. Fingers are distal to the elbow; shoulders arenaitdrithe hand.
The term dorsum applies to the top or back aspect of any part of the body thatgsot
from the front side of the body such as the tongue or feet. The back of the hanaded refe
to as the dorsum; the opposite side is the palm. As in common usage, the bottom of the

foot is the sole.

Movement Ter minology

The movements of the body are described by a large group of terms, some of
which are shown in lllustration 2. Flexion refers to bending a joint; extenseans
straightening it. Hyperextension occurs when the joint continues further imsmxte
beyond the normal limit. Abduction refers to a body part moving away from center;

adduction brings it back. Lateral bending refers to the movement of the trunk carving t
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the right or left in the frontal plane. Rotation is turning along the long akieayf part; it
can be described as medial/lateral or internal/external. Medialeonahtrotation of the
arm is shown when the forearm is pointing down; in lateral or external rotation of the
arm, the forearm is pointing up (lllustration 3).

Circumduction is making a circular motion that combines flexion, extension,
abduction, and adduction, such as making clockwise or counterclockwise circles with the

wrist. It is a much larger and more complicated motion than simple ratatio
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[llustration 2: Movements of the human body. From The Biology of Musical Performance, Alan H.
D. Watson, 2009, p. 43, Scarecrow Press, Inc., Lanham, MD, 20706, with permission.

Another important concept of anatomy, range of motion, is shown by the
overlaying of the compass on top of the picture of the woman in lllustration 3. Range of
motion refers to the normal amount of motion through which any particular joint can
move. So in this case, 0-90 degrees of lateral rotation in the shoulder is considered

normal. Contrary to this illustration, only 0-70 degrees of medial rotation is normal.
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Illustration 3: Shoulder rotation

Elevation occurs when a body part is raised superiorly or upward, with the
opposite returning motion being depression. Shoulders can be elevated and depresse

A forward movement, such as the tongue can make, is called protrusion.
Retrusion is a movement backwards or posteriorly; the jaws can protrude and then
retrude. Similar motions occur with the shoulders, but, the terms protraction and
retraction are more commonly used.

An important motion for flutist to understand is radial and ulnar deviation —
motions that occur at the wrist (lllustration 4). With the forearm stillwthst straight,
and the hand palm-side down on a table top, radial deviation is moving the hand toward

the thumb, or radial bone of the forearm. Ulnar deviation is moving the hand toward the
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little finger or ulnar bone of the forearm. The normal range of motion for raddallaar
deviation is illustrated in the diagram below. As shown, the wrist is able to deviae i

ulnar direction much more than in the radial direction.

20° 0

40°

90°

Illustration 4: Ulnar and radial deviation. In this illustration, radial deviation is to the left and
ulnar deviation is to the right.

Opposition is a movement where the pad of the thumb moves toward the pad of
the little finger, bringing the tips of those two digits closer together.av@nts requiring
opposition include holding a pen, using scissors, or touching the tip of the thumb to the
tip of the little finger. The correct right hand placement for holding the flgteines
opposition. Reposition is the action of returning the thumb pad to its anatomical position.

Throughout this study, references are made to surface anatomy, a technijue use
by health professionals to locate and name body parts that can be seethaought the
skin. By feeling or palpating different boney prominences, muscles, tendons, and other

anatomical features, musicians can learn more about how his/her own body functions.
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CHAPTER SIX

POSTURE AND THE TRUNK

The relevance of posture and the trunk to the stance of the flutist is paramount.
Strong core trunk musculature provides stability and endurance for long hours of
practicing and playing the flute. Since our instrument is held up against grauity in a
asymmetrical fashion, it is important for flutists to learn exactly wbhet musculature is
required to maintain a healthy posture, both during and after playing. ltae &asy to
play flute with the head tilted forward and to the side, slumped shoulders, andhangiouc
trunk.

According to a recent study in Sweden, music teachers whose instruments
required an asymmetrical posture, which included flutists, had a significaetyer
number of disorders than music teachers with symmetrical poéfukdarge number of
the flutists who responded to this document’s survey reported a significant amount of

neck and upper back pain, indicating the importance of spinal alignment.

Semantics

The term ‘posture’ has recently fallen upon hard times. The word suffers from

misinterpretation, perhaps bringing to mind visions of soldiers standinggatiah while

*4 Cecilia Edling and Anncristine Fjellman-Wiklund. “Musculoskeletal Disorders and Asymmetric
Playing Postures of the Upper Extremity and Back in Music Teachers,” Medical Problems of Performing
Artists 24:3 (2009), p. 115.
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being berated by a raging drill sergeant, or a mother cajoling her child up ‘sitaight?’

The word does imply a command to sit or stand up straight and frequently results in a
snapping of the head and shoulders backwards, and a thrusting of the breastbone upwards
and outwards. This position, which is certainly an awkward stance for tre, fugates

a strain on the neck because the chin is too high and the weight of the head falls behind
the natural alignment of the body. The forward thrusting of the rib cagetetie

expansion and retraction of the ribs during breathing, resulting in more shallmiige

In this military position of attention, the body is held erect in a single ptadefinite

problem for the flutist. In order to hold the flute in the same plane as the bodghhe ri
arm and shoulder are forced back while the spinal column angles severely ta ffeeleft
left arm has further to reach, creating a strain on the left shoulder.

Yet, the term posture does not need to be abandoned because of faulty
interpretation. Describing the position of one’s body is paramount in many endeavors:
sports, ballet, occupational health, and the description of medical conditions, to name but
a few. In fact, the frequent use of the term ‘posture’ in the medical literatiwessitates
its inclusion in everyday vocabulary about the body.

The authors o€linically Oriented Anatompresent a model for an ideal relaxed
stance®® Their stated goal for a standing or sitting posture is “to attain a stasimant
of the body that can be maintained with the least expenditure of energy and the least
stress on body structures.” In the standing position, imagine a crossisediie human
body with a plumb line descending from head to foot (lllustration 5). It should icterse

the following joints: the joint between the skull and the first vertebra (attzodipital

ZKeith Moore and Arthur Dalley, Clinically Oriented Anatomy, 5" edition (New York: Lippincott
Williams & Williams, 2006), p. 588.
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joint), the hip joint, and slightly forward of the knee and ankle joint. Notice that this

textbook uses the word ‘alignment’ in their definition of posture.

Erector
spinae

lliopsoas

Rotational
axes of
pelvis,

hip joint
and knee

Center
of gravity

Triceps
surae
Rotational
axis of
ankle joint

Center of ————>»
gravity

(A) Lateral view (B) Inferior view

lllustration 5: The position of ease. From Clinically Oriented Anatomy, 5" Edition, Keith L. Moore
and Arthur F. Dalley, 2006, p. 588, Lippincott, Williams & Wilkins, Philadelphia, PA, 19106, with
permission.

Alignment is a more general term that emphasizes the arrangemenbohtse
and joints of the body on top of one another in the most balanced, natural way. Fitness
and health practitioners in both traditional and alternative practices have gscbtirair
clients/patients to improve the alignment of their bodies by slowly ‘stgakp’ their
vertebrae one at a time when rising from a bent-over position. This movemeéstd

begin at bottom, resulting in gentle rearranging of spine to a more neutraiposit

136



whereas a command to sit or stand up straight is probably met with a stiff jerk as
previously mentioned. The goal of finding the proper alignment is to find a healthy
default for each individual in terms of balance. As both terms are accuratesangtoe
in their usage, the terms posture and alignment will be used interchangeably in this

document.

The Bones of the Vertebral Column

A better understanding of posture and alignment can be gained by a closer
investigation into the anatomy of the trunk. As the flute is held up against gravity in an
asymmetrical fashion by the shoulders and arms, the trunk must be flexiblet atabje
in a rotated position. Understanding the anatomy will help the flutist see imrimelis
eye the movement and stance of the spinal column required for playing the flute.

The backbone (spinal or vertebral column) is composed of thirty-three vertebrae
and twenty-three intervertebral discs. As there are fewer discs thalraertseveral
vertebrae either have no disc between them or they are fused to one or both of their
neighbors. The backbone protects the spinal cord and the spinal nerves that exit and
branch out to the trunk and extremities. It supports the weight of the body above the hips
and provides a structural support for the trunk that is both flexible yet maiataertain
amount of rigidity. The spinal column serves as an extended base for the head and has an
important role in posture and locomotion. It is divided into five different sections
according to shape and function and they are named in order from top to bottom as
follows: cervical, thoracic, lumbar, sacral, and coccyx (lllustration 6&jtabrae in the

sacrum and coccyx are fused.
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Illustration 6: The vertebral column and pelvis. From The Biology of Musical Performance, Alan
H. D. Watson, 2009, p. 18, Scarecrow Press, Lanham, MD, 20706, with permission.

The seven cervical vertebrae in the neck have the greatest range aydbarie
movement of the entire spine. The thin discs that separate them have a small Ispdy mas
and the areas where the bones meet (articular facets) project fromtéieaeem a way
that allows this wide range of motion. Flexion, extension, lateral flexiso (llled side-
bending), and rotation of the cervical spine can be done independently or in combination
with each other. The cervical vertebrae as a whole normally exhibit aveotwwavature

posteriorly, shaped like the letter ‘C’ (Illustration 6A). This same cureatualso found
in the lumbar spine.
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Spinal nerves exit the central spinal cord from between vertebrae (liustB&z).
A unique feature of cervical vertebrae is the holes on each side (trankrarsena)
through which vertebral arteries and veins enter and exit. A notch in the upperaeertebr
is matched by a notch below it; the resultant opening allows the spinal nervewdlexi
its accompanying vessels. The surrounding protuberances provide attaclaments f
important neck muscles that will be discussed later. As blood vessels and nédrves exi
through these junctions and holes throughout the length of the spinal column, a slight
misalignment of one vertebra atop another may result in a pinched nerve or blood vessel
By the maintenance of an asymmetrical posture over a long period of timessuch a
playing the flute, some of the structures attached to the neck may becdoeneigit or
stretched out. If not addressed, these imbalances can persist, leavintictied aff
individual with a decrease in normal range of motion, pain, and weakness.

The top two vertebrae comprise the craniovertebral region and have no
intervertebral discs. The joint between C1, the first vertebra which is dled ttee atlas,
and the skull is referred to as the atlantooccipital joint. It provides thestamgening for
the spinal cord of any vertebra since the cord begins here as it descentseftoain.
The atlantooccipital joint enables the flexion/extension or nodding movement of the head,
as when saying ‘yes.’ The atlantooccipital joint also permits sidewtg but only a
small amount of rotation. Surrounding structures and membranes help prevent excessive
movement of the joint. For any musician, this small nod can adjust eye level and head
alignment over the body very simply with a discrete movement of only one vertebral
joint. The remainder of the neck need not crane forward; in fact, it is impetsivhé

cervical spine stay in as good alignment as possible for reasons that willlbewdent.
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Between the atlas and the axis (C2), the atlantoaxial joint enables a large
rotational movement of the head upon the neck, as when one indicates “no.” The cranium
and atlas rotate as a unit around the dens, an upward protuberance of the axig and ha
ligaments (alar ligaments) that limit rotation to a safe raniffg-&ight percent of the
total rotation of the neck occurs at the atlantoaxial joint (C1-C2) and 24% occursriowe
the neck at the levels of C3-EBThis being true, over half of the head’s rotation is high,
right underneath the skull with the rest spread out through the lower neck. The head can
therefore turn right or left to a certain extent without involving the lower cérvica
vertebrae. The flutist can turn the head to the left while assuming a hegitiy@tance
and need not be concerned that this would overly strain the neck. The remaining five
cervical vertebrae form the rest of the neck’s spinal column. Each verlebtzaa a
spinous process that can be easily palpated, or felt, at the center of the back @k.the ne
C7, the lowest cervical vertebra, has an extra long spinous process that caly be easi
palpated on the upper back at the base of the neck. The seven cervical vertebrae are
connected to each other and the back of the skull via the nuchal ligament, a long slender
elastic membrane that runs down the spinous processes.

The twelve thoracic vertebrae form the back or posterior aspect of the rib cage,
articulating with the ribs at the back and with the breastbone (sternum) aald cost
cartilages at the front. Prolonging the length of the ribs in the front, the cadtmages
also contribute to the elasticity of the rib cage. The thoracic verteladesarflexible
than those in the neck as they form a protective cage around the body’s most wital inte

organs, the heart and the lungs. The long, overlapping spinous processes on either side of

%L Dumas, et al. “Rotation of the cervical spinal column; a computed tomography in vivo study,”
Surgical and Radiologic Anatomy 15 (1993): pp. 333-9.
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each thoracic vertebra also limit flexion, extension and laterabfleXdther structures
that limit movement in this section of the spinal column are the joint capsules and
ligaments. Yet even though the movements of the vertebrae and rib cage ack timey
are not altogether immobile. The upper portion of the thoracic vertebrae, T1-6, leas mor
freedom of movement to bend sideways and to turn. This greater mobility makes sense
because these vertebrae and their accompanying ribs are at the levehofulders, an
area of great mobility. The flexion and extension of the vertebrae is oairefeged up
in T7 — 12, the lower thoracic vertebrae. The entire thoracic section of the a&erigbr
arranged as an anterior concave curve. This backwards ‘C’ is also found in #ghe sacr
vertebrae (lllustration 6A).

In the flutist the arrangement and difference in the cervical and thoratebnaer
allow quite a bit of freedom to rotate in the cervical and less so in the thorasoére
the spinal column. An important goal for spinal column alignment is to achieve aglayi
stance that allows the shoulders to remain in a neutral position. A 45-ddgretaten
of the cervical spine provides space for the flutist to bring the far end tfitdnéorward,
the right arm then has room to hold the flute while keeping the right shoulder in a neutral
position (Photo 1). Avoiding end-of-range motions for the shoulders will be covered in
more detail in the chapter on the shoulder, arm, and hand; suffice it to say at this point,
the less the shoulders and arms are required to move outside of their neutral position, the
better. Another benefit of this left rotation of the neck and head is that the lefbasm
not have to be pulled across the chest as far in order to reach the flute. Insteadite the fl
being in the same frontal plane as the trunk, it can be 30 to 45 degrees forward, which

decreases the distance the left arm has to reach to hold the flute (Photo 1).
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Photo 1: Neck rotation. Image by Simon Hurst Photography.

The massive lumbar vertebrae extend below the thoracic vertebrae of thgerib ca
and end in the sacrum. They have no costal facets or transverse foramina. L5 is the
largest of the five and carries the weight of the entire upper body. The lumbarf #re
spinal column is in a lordotic curve (concave posteriorly) and flexion in this aremés m
limited than extension (lllustration 6A). The lumbar curve ends at the intenadrjeint
between L5-S1, the lumbosacral angle. Below the lumbar area, the individearaert
are fused into one bone that is termed the sacrum. Below the sacrum, the coccyx ends the
vertebral column. Fused from four segments, its tip may flex anteriorly duitting.s

Displacement of the coccyx, as during childbirth, is common.
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References to the different curves of the spine have been made in the preceding
paragraphs. As the different types of vertebrae stack up one on top of the other, the spine
reveals these normal curves that act like a shock absorber, giving the human body’s
upright stance flexibility within a structural framework. These curvedatter than a
straight alignment; the spine’s ability to resist higher compressids loareases ten-
fold with normal curves as compared to what it would withstand if it were stfdigh
Kyphosis, an anteriorly directed concave curve (backwards ‘C’), occthe thoracic
and sacral regions of the spinal vertebrae. Lordosis, a posteriorly directedeconnze,

occurs in the cervical and lumbar region (regular ‘C’).

The Muscles of the Back

A natural, stress-free alignment is accomplished not only by proper spinal
alignment, but also by the use of the muscles supporting this alignment in amneffici
way. These muscles cover the back in layers, connecting the spine, shoulder blade, and
upper arm in a complex but highly effective way. Understanding how they angexdra
and what they do is critical to an understanding of good body alignment. Trunk strength,
support, and proper alignment are crucial for free and efficient movemehtsarits.
Because the results of the survey in the first part of this document indicate that
flutists suffer pain mostly in the neck, upper back, and shoulder, a thorough
understanding of the muscles attached to the cervical spine is imperativenBig a
general look at the actions of muscles as a whole will help explain the cataglic

interactions between different muscles in the back and shoulders. All motion ocaurs at

1A Kapandiji, The Physiology of the Joints, 6" ed., Vol. 3 (New York: Churchill Livingston, 2008), p.
14.
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joint or a series of joints. One end of a muscle is fixed (stabilized joint paxtaesing

the other end of the muscle (moveable joint partner) and the bone to which it is attached
to move. For example, the shoulder muscles contract to lift the arms as they hold up the
flute. If we were to hold onto a bar instead of the flute, the same muscles cousticontr
and pull up the entire body. A lot of the same muscles are working in both instances; it
just depends on which end is actually moving. In such a mobile area as the neck and
shoulder region, the contracted muscle attached to the stable joint partner would be held
in place by other muscles, tendons, and joints. When considering the fact that the neck
involves several layers of muscles and these layers operate under this gerepé pit

is no wonder that this area of the body presents with so much tension afitl pain.

In summary, a large group of muscles in the trunk is contracting in order to supply
the support needed to hold the arms up against gravity while they hold and balance the
flute. Medical professionals sometimes refer to the connected actionsdésas a
‘kinetic chain,” an appropriate term to use here. The muscles in the trunk camfract t

the shoulder blade so that the muscles that arise from it are free to move the arms

Muscles of the Neck

Muscles in the neck can be divided into three groups: muscles that link the
vertebrae of the spinal column together, muscles that link the vertebrae to tharskull
muscles that aren’t attached to the vertebrae but act upon them indit&ttist of the

muscles at the front of the neck flex or bend the head forward. Pairs of the longus coli

28 Watson, The Biology of Musical Performance, p. 25.
*The way of organizing the muscles in this section was inspired by Dr. Alan Watson’s text, The
Biology of Musical Performance.
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series, the longus capitus muscles, the small rectus muscles, and thessaatemplish
this action. The longus coli, or long muscles of the neck, lie directly in front of the
cervical vertebrae and attach the upper cervical vertebrae to the lowasomel as to

the upper thoracic vertebrae; their action of flexion involves the neck only. The longus
capitus muscles attach from the cervical vertebrae to the skull and tigatédrward
(Nlustration 7A). The rectus capitus muscles are two pairs of small, shactandisat
connect the bottom of the skull to the first cervical vertebra. Together thelyzstéie
head; separately they either flex or extend the head as when nodding ‘yes.’

( longus capitus \
stenocleido- / K\

longus colli

transverso-
spinalis

quadratus

quadratus
-~ lumborum

lumborum

Alaw. watson

[llustration 7: Postural muscles of the back. From The Biology of Musical Performance, Alan H. D.
Watson, 2009, p. 23, Scarecrow Press, Lanham, MD, 20706, with permission.

Another set of muscles, the suprahyoid and infrahyoid muscles, assist in flexion
of the cervical spine. These muscles are connected to the hyoid bone which libs atop t

thyroid cartilage and wind pipe (trachea), behind the jaw bone (mandible) atehefle
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approximately C3. All of the muscles above the hyoid are the suprahyoidfroup
(llustration 8); the ones below are the infrahyoid muscles (not picturedktElate

taught to lower the voice box (larynx) to increase the space above it; thessadarger
oral/pharyngeal cavity, giving more room for the air column to vibrate and imgreve t
resonance of the flute’s tone. In order to lower the voice box without tension, the muscles
above it, i.e. suprahyoid muscles, must be relaxed while the infrahyoid group pulls the
hyoid bone down. If assisting in the flexing of the head, the suprahyoid muscles will be
working and not relaxed. So a neutral position of the head (not overly flexed or bent
forward) on the atlas would allow the infrahyoid mucslices to pull down the larynx

without fighting the suprahyoid group. A nodding of the head causes the suprahyoid
muscle group to contract and relax; during this motion, attention to the area above the
hyoid bone can acquaint the flutist with the sensation of these small musdt@sgwor

The flutist can lift the face until the relaxation of the suprahyoid group jstfedthere

that the head is in alignment over the vertebral column. More details concerning the vocal
tract are in Chapter Ten but at this point, the importance of balancing theblosadize

shoulders and not in front of them is made clear.

%0 Suprahyoid muscles include the mylohyoid, geniohyoid, stylohyoid, and digastric. Infrahyoid
muscles are the sternohyoid, omohyoid, sternothyroid, and thyrohyoid.
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Illustration 8: Muscles supporting the larynx and pharynx, and hyoid bone. From The Biology of
Musical Performance, Alan H. D. Watson, 2009, p. 142, Scarecrow Press, Lanham, MD, 20706,
with permission.

The scalene muscles, of which there are three parts on each side, radterigi
from the 4" — 6" cervical vertebrae and attach upon the first and second ribs (lllustration
9). These are of importance to flutists not only due to their action on the neck and collar
bone, but also because they serve as accessory muscles of respiration during deep
breathing. When the end of the scalene muscle that inserts onto the cervibaheaste
fixed, its contraction will move the opposite end and the bone onto which it is connected,
i.e., the ribs. The scalenes contract during forced inspiration (deep breatidrid the
first two ribs, which is what flutists must do in order to take in sufficient air Byipd a
long phrase. These muscles can be felt by palpating directly above thdooksand top

rib on either side of the trachea; take a deep breath in and their contraction can be fel
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towards the end of the breath. The scalene muscles also flex and laterallyebeadkt if
the insertions onto the ribs are fixed (the ribs stay still and the neck moves).

If the flutist plays with the head forward, the scalene muscles will be in a
shortened position, compromising their mechanical ability. Muscles work blesy iite
at their optimum length and in this shortened position, the scalene muscles will not be
able to contract as effectively as they could in a more neutral position.iif &eft
shortened position by poor posture, they will weaken and shorten even more, further
limiting their usefulness in raising the first two ribs during forced iasion.
Maintaining the widest possible excursion for the rib cage should be a goalf ever
flutist. Especially in the case of women as they age, a forward head position should be

avoided at all costs.

Photos 2 and 3: Forward head posture followed by proper alignment. Images by Dr. Valerie
Watts.

Flutists are known for the tilt of their head to the right; this requires thenaati
the right scalene to pull the head down and the left scalene, along with other mascles, t
hold this position against gravity. Tilting the head to the right does avoid havingdo ra

the right shoulder while balancing the flute, but as neck pain is such a problem among
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flutists*! priority must be given to placing the neck in a more neutral position. Since
most of the motion of cervical rotation occurs at the level of C1-C2, the scalenes
shouldn’t be adversely affected by the flutist’'s need to have the head turned fo the le
Any neck rotation is not against gravity and therefore requires less musafe §o the
best position for playing the flute should require a neck that is rotated left, blit is s
aligned vertically over the remainder of the spinal cord; i.e. no lateral bendieging

(Photo 4).

Photo 4: Straight cervical spine. Image by Simon Hurst Photography.

Another issue involving the scalene muscles concerns the passage through them
of the brachial plexus, a large nerve network that extends from the cervicél spina
column, under the collar bone, and then continues on to the arm (lllustratirifaag
scalene muscles become injured or spasm, the brachial plexus or parts ofécorag b
compressed, resulting in numbness and tingling in the arm. The free and easyase of t

muscles is critical to the balancing and playing of the flute so attention ta prope

*see survey results in appendix.
%2 The brachial plexus is covered in more detail in Chapter Eight.
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alignment is a must. Because the left scalene muscle is in a contractedeshpasition
and the right scalene is slightly stretched, the flutist must make sure bafttims

asymmetry with stretching and possibly strengthening exercises nedke

sternocleidomastoid

il
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Illustration 9: Scalene and sternocleidomastoid muscles. From The Biology of Musical
Performance, Alan H. D. Watson, 2009, p. 110, Scarecrow Press, Lanham, MD, 20706, with
permission.

The sternocleidomastoid (SCM), a set of clearly visible large musclesdsxt
from behind the ear to the collarbone (clavicle) and breastbone (sternum)ailiuns).
In a contracted position, they form a large ‘V’ under the chin. When working together
they can extend the neck and lift the face upward or bend the neck forward and bring the
face down. These muscles extend on both sides of the axis of motion of the neck;
therefore, they can affect either motion when contracted. When working one at a time
the SCM turns the head to the opposite side. So in the position of holding the flute, the

right SCM is contracting to turn the head to the left. The asymmetrical tisis afuscle
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needs to be counteracted by strengthening and stretching exercises tdahaiatain

the neck’s ability to turn equally well in both directions. The SCM musclesaalsas
accessory muscles of inspiration. Thus, the comments concerning the scalees muscl
the previous paragraphs apply here as well. In the following illustrationgthteSCM is

standing in relief as a vertical column on the front edge of the flutist’'s neck.

Photo 5: The sternocleidomastoid muscle. Image by Simon Hurst Photography.

Other muscles, all of which are in pairs, that extend the neck include the splenius
cervicis and splenius capitis (lllustration 7B). These muscles aoisethe thoracic
vertebrae. The splenius cervicis inserts on the sides of C1-C3 or C-4. The spletisis capi
inserts instead upon the back of the lower edge of the skull. Thus, there is a kinetic chain

all the way from the skull and cervical vertebrae down to the mid-thoracibrestel he
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erector spinae series and the transversospinal group are iftrirasik muscles which

extend throughout the entire spine (lllustration 7B and 7C). The upper portions of these
muscle groups act upon the neck to extend it. When only one side of these muscles
contracts, the spine bends to that side. Again it is important to visualize the
interconnectedness of the spine from the head down. If the head is held in a statat forwa
position, the extensor muscles must contract to hold it in place against grénéty

resultant strain and fatigue leave less energy for the body to conduct itenbiens

during performance, including breathing, balancing the rest of the body, and providing
oxygen for the brain to use while thinking.

In the body position required for playing the flute, the cervical spinal column is
rotated left. Muscles used to accomplish rotation in the cervical area aesrtispisalis,
multifidus, splenius cervicis and rotatores. Rotatores are small intrindichsscles that
connect adjacent vertebrae to each other. The splenius capitis, and SCM contrats to rot
the head. Because of less mobility in the thoracic area and the need to avoid excess
rotation in the lumbar area, virtually all of the rotation of the spine during flugengla
should occur in the cervical region. Strengthening the neck extensors and rotaters in a
bilateral fashion (both sides at once) and stretching the spine into right rotation would
allay at least some of the problems associated with this asymrstaicee. Frequent
breaks during practice sessions in which the neck can be stretched would also be
beneficial.

Also important to the function of the neck are muscles that connect the vertebral

column to the back of the skull and the shoulder blade (scapula) (lllustration 10). The

** Intrinsic muscles are situated within the body part on which it acts; for example, the small muscles
within the palm of the hand are intrinsic muscles. Extrinsic muscles extend outside the body part on which
they act; most of the forearm muscles are extrinsic because they extend into and act upon the hand.
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levator scapulae, the rhomboids, and the trapezius fall into this group. Scapulae are fl
bones designed to glide over the back of the upper rib cage. They are trianguédr sha

with a horizontal ridge along the top edge. The bottom of the shoulder blade points
downward. The levator scapulae and the rhomboids are similar muscles thibarise

the cervical and thoracic vertebrae and insert upon the scapula. The levat@esaapul
above the rhomboids and raise the shoulder blade and rotate it downward. The rhomboids
pull the inner edge of the shoulder blade toward the spine; they also rotate itl Bes wil

seen later, the shoulder blades are involved in elevation of the shoulders and arms. In
order for them to perform those functions, the levator scapulae and rhomboids will be
called upon to hold them in a fixed position. Since those two muscles are attached to the
spine, a kinetic chain can be visualized between the spine and the upper extrameiies
they are in a lifted position. With respect to the playing position of the fludist,aust

be taken to avoid excessive elevation of the shoulders and arms as the ramific#itions wi
extend all the way to the spinal column. Holding the flute in its playing position tends
push the right shoulder backwards and pull the left shoulder forward and around the front
of the body. Because of the muscles connecting the scapula to the spinal column, the
resultant forces also affect the spinal column, pushing the lower cervical and upper

thoracic vertebrae to the left of normal.

153



rhomboids

serratus
anterior

T~ teres minor
latissumus
\ dorsi
J
Iy

Alan Watsow

[llustration 10: Muscles attaching the shoulder blade to the back and to the arm. From The
Biology of Musical Performance, Alan H. D. Watson, 2009, p. 47, Scarecrow Press, Lanham, MD,
20706, with permission.

To summarize a balanced stance for flute-playing, the head faces forwhattiavi
trunk at a 45 degree angle to the right. In turning the head to the left, rotation of the neck
is largely accomplished by the unilateral action of one of a pair of muscle MVhil
shortens and contracts, its partner lengthens and relaxes. In generahtesmaye the
small (and deep) rotators of the head and neck. Also included in the group are the right
SCM, the left scalene, and muscles of the spinal column that extend upwards into the
neck: the left side of the erector spinae group (intermediate layerin§iatback
muscles), the transversospinal muscles (deep layer), and the intersppaatesf (he

minor deep layer) (lllustration 7).
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Photo 6: Balanced stance for flute-playing; posterior view. Image by Simon Hurst Photography.**

If the head is brought forward in addition to turning to the left, even more muscles

would be involved and more work would be required to hold it up against gravity.

** The model in these photos reports that her right shoulder is lower than the left one due to the
many years spent carrying a heavy backpack.
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Gravity pulls the head down; a co-contraction of the neck flexors and extensors would

have to be recruited to keep the head suspended in this forward position (Photo 2).

Muscles of the Trunk

Connections between the shoulder and spine serve to underscore the importance
of proper arm use and body alignment in the flutist in order to avoid neck and back pain.
Because of their close geography, the muscles in the thoracic and lumbawitirea
discussed as a unit. Bending forward, or flexion of the spine, is accomplished by the
rectus abdominus, a sheath of muscles that extend from the lower ribs to the ond-regi
of the pelvis, often referred to as the ‘six pack.’ It is aided by the psoasermdsch
runs from sides of lumbar vertebrae to the top of the thigh bone (femur). According to the
principle of muscle movement discussed previously, the psoas bends (flexes) the trunk
forward if the leg is fixed. If the trunk is fixed, as when lying on the ground, the psoas
muscle, along with other muscles of the leg, lifts the leg upwards. It isadgacmuscle
that cheats during sit-ups. Three sheets of oblique and transverse mussl®fibghe
rest of the abdominal wall on either side of rectus abdominus.

Extension of the thoracic and lumbar spine can be divided into two layers of
muscle groups: deep and superficial. Muscles in the deep layer have fibers tbat go f
the bony extension (process) of one vertebra to one several segments abbwse it. T
stabilize the spine when acting together and cause rotation when one side act&halone
more superficial muscles of the posterior aspect of the trunk are the spant® group.

These muscles extend between the spinous processes of the vertebrae or theheases of t
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ribs. When acting together, the erector spinae cause extension of the trunk, tivigen ac
on one side only, they cause sideways (lateral) bending (lllustratin 7).

Over all these muscles lays the latissimus dorsi and trapezius mukiesdisation
10D). The latissimus dorsi extends from the spinous processes of mid- and lower cent
back vertebrae and inserts upon the upper arm bone (humerus). It acts upon the humerus
when the trunk is stable (as in standing) and extends, adducts, and medially rotates it.
Here again is another muscle that links the arm to the trunk.

The trapezius originates from the bottom of the skull and the cervical and thoracic
vertebrae, and inserts onto the clavicle and the acromium and spine of the ¥c&bela.
acromium is the top right angle of the scapula and can be felt at the top outer eidge of
shoulder. Different parts of the trapezius have different actions. The upper part of the
muscle elevates the shoulder and the lower part depresses it. The middle seladon of t
trapezius retracts the scapula (as when the shoulder blades are squesthed tdde
upper and lower trapezius work together to rotate the shoulder capsule in an upward
direction. If the shoulders are elevated or the neck is tilted, the trapedibs wakruited.

But with a neutral position of the neck and shoulders, the trapezius will not have to
contract. It is yet another muscle with connections between the shoulderamdrspits
involvement serves to underscore the importance of proper arm use in the flutist in orde
to avoid neck and back pain.

The trunk is divided into two sections: the abdominal cavity and the chest

(thoracic) cavity. These two sections are separated by the diaphragmdantigrshaped

» Watson, The Biology of Musical Performance, pp. 25-26.
*The trapezius is also covered in Chapter Eight.
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sheath of involuntary musdéfethat extends from the lower edges of the ribs and the
superior lumbar vertebrae to a central tendon; during its resting state pesidika an
upside-down bowl. It is the chief muscle of respiration; its central areardéssduring
inspiration and ascends passively during expiration. Further discussion of tinigreat
process, critical to flutists and other wind instrumentalists, is found in Chapter Te

In the thoracic and lumbar spine, rotation is accomplished by the
transversospinalis group (rotatores and multifidus), the erector spinae tjomgstalis,
longissimus, and spinalis), and an external oblique acting at the same tmtleewit
opposite internal obliqgue (both abdominal muscles). In the upright position, studies have
shown that the majority of the twisting work is done by the obliques (internal and
external) and the latissimus dorsi muséfeshoracic rotation is limited by the rib cage
and rotation in the lumbar area is associated with increased risks of injur, kenc
majority of spinal rotation for the flutist occurs in the neck where flexytuli the spine
is at its greatest. Further studies into this aspect of the flutistigoseted to be

undertaken.

Abnormalities of the Spine

One of the most common and serious abnormalities of the spinal column,
scoliosis, has a direct bearing upon the breathing apparatus and therefore jigeoplay

the flute. This deformity involves a lateral curvature of the spine and ocones m

> An involuntary muscle is not under conscious control.
2 ws Marras, KG Davis, and KP Granata. “Trunk muscle activities during asymmetric twisting
motions.” Journal of Electromyography and Kinesiology 8 (1998), pp. 247-56.
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commonly in young girls — the flute world’s very populatidi©verall lung capacity can
be restricted, but the asymmetry of the disorder affects one side motaehather,
compromising one lung. When checking for scoliosis, health care professionals laok for
rib hump on one side of the back when the patient bends over and touches her toes.
Outward signs of scoliosis may include unequal shoulder angles, unequal arnmedistanc
from body, a prominent hip, and unequal waist angles. Upon visual inspection, the hem
of a dress would appear uneven, the shoulders of a shirt might bunch up or have folds in
the fabric, one hip might appear to be always sticking out, or the individual mayKeok li
he/she is listing to one side. This deformity can progress with time unless alaecke
can interfere with breathing and the function of other internal organs. Intervention by
bracing and even surgery involving the implantation of Harrington rods may be dcequire
Awareness of the problem is critical and the flute teacher must comrgunica
openly about how the flute stance impacts the alignment of the spine. The asgaimetri
nature of our playing position may actually exacerbate scoliosis and tigteets should
be observant for the signs of this abnormality since the majority of thosesdfteet
adolescent girls ages 12-15. Particularly in these students, stretchingeagthgining to
counter the flute stance should be actively encouraged. While the breathing nmachanis
might be compromised because of scoliosis, the repeated use of the respiuatdeg m
called for by flute playing may actually help maintain respiratdanefis in these
patients If the asymmetry of our playing position is in opposition to the abnormal

curves, flute-playing for these individuals may be a help rather than a hindraace. Th

%% 87.5-91% of elementary and secondary flutists are female according to studies by Dr. Scott
Harrison; see “Women in Brass: re-examining gendered involvement in music, a preliminary report in to
Musical Preference Stereotypes,” Proceedings of the 27th Australian Association for Research in Music
Education, Australian Association for Research in Music Education, (2005).

“® Another area for further research.
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prevalence of flute players afflicted with scoliosis would be anothetlerteopic for

research.

Scoliosis Curve Patterns
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Illustration 11: Scoliosis curve patterns.

Another more prevalent problem in our general population is a forward head
posture (Photo 2). The negative affects resulting from this increased lorddssigck
are legion. Muscle ischemia (diminished blood supply to a part of the body), pain, and
fatigue, and a protrusion of one or more cervical discs are all possibiltiesymptoms
may extend to the jaw and tempomandibular joint where pain and inflammation dan limi

its range of motion. The increase in the cervical lordosis itself has its owh set
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problems. Damage to the spinal cord and/or the nerve roots exiting from it can lead to
paralysis. Damaged cartilage increases wear and tear on the joint, detreaseent

and causes pain. The body typically reacts to pain by avoiding movement. As the
ligaments, tendons, and muscles move less, they become weak and shorten. The entire
joint capsule as well as muscles can shorten leading to joint adhesions. Thase can
cause pain resulting in a further loss of motion. In the forward head posturegpihéaec

are prone to rotate inward as the cervical curve exaggerates. This in turntibauses
thoracic kyphotic curve to increase in order to keep the body balanced. A loss ofdeight i
only one result. The upper back muscles stretch out and the anterior shoulder muscles
shorten, resulting in a decrease in vital capacity, the maximum volume oftair tha

person can exhale after maximum inhalation. The range of motion in the shemudder

arm decrease as well, resulting in rounded shoufders.

As a review, when postural defects remain for a longer period of time, the
muscles on the shorter side of the curve shorten, and the muscles on the longer side get
stretched out. Over time, these muscles lose their ability to return to a meuinal
position. The result is reduced range of motion (ROM) and with the ribs this means less
expansion of the rib cage for breathing.

The ramifications of a forward head posture are manifold. It should serve as a
stern warning to flutists to avoid this ‘hunched over’ position. An extreme forward
position decreases the distance between the rib cage and the pelvis, Fesatipgce for
the abdominal contents. By sitting or standing properly aligned, this distende be

larger, leaving more space for the abdominal contents to be displaced when dmaphrag

* pamela Levangie and Cynthia Norkin, Joint Structure & Function, 4" ed. (Philadelphia: F. A. Davis
Company, 2005), p. 497.
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descends during inspiration. But, as previously stated, standing up straight in an
exaggerated fashion should be avoided as well. In the hyper-extended posture, an over
extension of neck muscles creases stress and pulls the body out of neprnadiadi By
rocking the head in a gentle up and down motion, a nod, one can find a point of balance
where over-extension and a too forward position can be av&idéa music stand

should be adjusted in such a way as to maximize this position.

The posture for playing the flute is asymmetrical, as has been noted. Ths flute i
held out beyond the right side of the body, out of eyesight. In order to position the flute
with the maximum efficiency, a rotation of the head to the left must occur. The bulk of
this rotation takes places in the cervical area of the spinal column. The stamee of t
flutist should begin with feet at roughly right angles, the left foot stragghtard and the
right foot turned out to a three o’clock position. This turn-out is the result of the egfire |
rotating outwardly from the hif No stress or tension should be felt in the knees or
ankles; if either of these joints feels strained, the right foot can be browdtiohthe two
o’clock position. With the feet thus placed, the body of the flutist should then bg faci
virtual corner to the right at approximately a forty-five degree anglhis set-up, the
thoracic and lumbar spine are in a neutral position, allowing comfort and the foll use
the thoracic and abdominal cavities for activities that support the playthg fitite —
core stabilization and expansive respiration.

The cervical spine functions in a way that allows breathing, talking, eatmg, e
with the head turned. The trachea, the tube that transports air to and from the lungs, is

made of fibrous cartilaginous tissue and is supported in on open position by rings also

42
George, Flute Spa.
* Ballet training teaches dancers to turn from the hip in order to avoid sheer at the knee joint.
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made of cartilage. The diameter of the trachea is about 2.5 centimetg@sthan the
diameter of a quarter. Its flexible structure makes a turn of the head &ftthedsible
while maintaining an open airway.

Jacques-Martin Hotteterre, a celebrated flutist of the Baroque Era, espossed thi
position in his method bodRrinciples of the Flute, Recorder and Obeggproximately
two hundred years ago!

Whether one plays standing or seated, the body
must be kept straight, the head high rather than low, turned
slightly toward the left shoulder, the hands high without
lifting either the elbows or the shoulders, the left wrist bent
in and the left arm near the body. When in a standing
position, one must be firmly fixed on one's legs, the left
foot advanced, the body rest on the right hip, all without
strain. One must, above all, refrain from making any body
or head motions, as so do in beating time. When this
posture is achieved, it is quite graceful and will gratify the
eyeﬂo less than the sound of the instrument will delight the
ear.

“ Jacques-Martin Hotteterre, Principles of the Flute, Recorder and Oboe, trans. Paul Douglas
(Toronto: Dover Publications, 1968), p. 9.
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Photo 7: Balanced flute stance; frontal view. Image by Simon Hurst Photography.

The rotation of the flutist’'s spine should be restricted to the cervical area,
notwithstanding the problems flutists have with their necks. This rotation to the left
best avoided in the thoracic area in order to keep the rib cage neutral. Rotation should
also be avoided in the lumbar area, especially when seated, as injuries@pane to
occur in that position or when the spine is rotdfed.

When seated, many flutists follow the direction of their chairs and align thei
bodies with the shoulders parallel to the music stand. Because of the asynhmegisiea

of playing the flute, they are then required to look at the music from the righafdikeir

* Ana Torén, “Muscle activity and range of motion during active trunk rotation in a sitting posture,”
Swedish Institute of Agricultural and Environmental Engineering, May 17, 2001.
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eyes and probably tilt their head to the right. Over time, this crooking of the meck ca

lead to bigger problems. With the body set up as described in the previous paragraph, this
is not necessary. Although the upper extremities will be discussed in detaéidtes

point it is important to point out that the shoulders, specifically the right, can and should
be held in a relaxed and neutral position. The head, even though it is turned to the left,
can be held straight with the flute angling down at whatever angle is needeufito a

raising the right shoulder.

|
i

Photo 8: Seated position. Image by Simon Hurst Photography.
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For all flutists, the importance of strength and endurance of trunk musculature as
a base of support for breathing and for upper extremity work is paramount. Theigurves
the spine create a dynamic environment for alignment, so care must be takiea that t
flutist’'s stance is as close to neutral as possible without adding anyemdiant
Exercises to strengthen the trunk and combat the flutist's asymmetaiced £an guard

against the development of muscular imbalances and their resultant side effects
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CHAPTER SEVEN

STANCE AND THE LEGS

While the set-up of the back, shoulders, and arms are certainly integral to the
playing of the flute, the lower body provides a stable undergirding for the aofitimes
upper body. Because so much of the mind is wrapped up in the actual playing of the
instrument and managing the arms and breathing, less attention is given toentips
legs, and feet are doing. Great flute-playing can be quickly under-mindedlogpy,
off-balance approach to deportment. At a live performance, the audience may in fac
arrive at preconceived notions of how well they think a flutist is going to playéehe
note is heard — all because of how the performer walks onto the stage and how they stand
while they are waiting to begin. The feet and ankles, knees, and hips will provide our

anchors for this discussion of the stance and the legs.

Feet and Ankles

The purpose of our feet is to bear weight of the body and enable the body to
move, balance, and/or remain in a stable position. Because we have two feet, the weight
of the body can be distributed to a wide platform, which increases stalilitg @aying
the flute primarily involves standing and weight shifting, the foot’s function dflera
mobility will be omitted, with our focus shifted to the balance and stabilityttieefeet

provide.
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The foot is divided into three sections: the hindfoot, the midfoot, and the forefoot.
Within the hindfoot, an irregular-shaped bone called the talus provides the only
articulation with the tibia and fibula, the bones of the lower leg. Below it, tharezus,
more commonly known as the heel bone, is easily palpated through the skin. Several
small bones lined up in rows comprise the midfoot. These bones are called the navicular
cuboid and three cuneiform bones. The ball of the foot and the toes make up the forefoot.
Bones in this area include five metatarsals and fourteen phalanges. Tl saktatre
shaped like small shafts and can be easily felt on the top of the foot. The big toe is
composed of two phalanges and the remainding four toes each have three phalanges.

The arch of the foot is the area between its weight-bearing are&gdhend the
ball of the foot (metatarsal heads). It provides shock absorption and is a sprirfgboard
the rest of the body. The arch is flattened by the weight of the body when stainding;
returns to its normal curvature when the weight is removed, as during sitimggdbwn
or lifting the foot off the ground. The arch itself has lateral and longitudiohéa within
it so that it supports the body not only front-to-back but also side-to-side. The main
supports of the foot’s arches are ligamentous, not muscular. Ligaments are the strong
connective bands that attach one bone to another. Weakened muscles can be sttengthene
by exercise, whereas weakened ligaments cannot. Trauma, congenital teformi
musculoskeletal disorders, or excessive weight can cause damage to thesetéigand
in turn the arch, resulting in serious and permanent consequences.

The ankle is the joint between the foot and the lower leg; it is held together on the
sides by two major ligaments, the medial ligament and the lateral ligahteniedial

ligament is on the medial, or inside aspect of the ankle. The lateral ligenwenthe
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outside or lateral aspect; it is the most often injured ligament in the bddle fhite
playing is not a dangerous activity, without a firm stance it is easy to ‘piggoint
because of a temporary loss of balance.

Twenty muscles support the actions of the foot. Fourteen are on the plantar
aspect, the bottom of the foot, while only two are on the dorsal aspect, the top. Four
muscles comprise an intermediate layer. With so many layers of musdestbelbones
and not much padding above them, it is easy to see why it hurts so badly when you drop
something on your foot. In considering the actions of the foot, fine control is not really
important. The muscles work as a group to protect the arch, fix the foot, and increase
pressure against the ground to give the body stability.

The axis of motion in the ankle is generally above the arch, not at the back of the
heel. Proper alignment is not directly over the heel but over the arch; 50% of lodad goes
the heel, 50% to the forefoot. The exact line of proper total body alignment giely slig
in front of the axis of the ankle, which allows for dynamic balance using the large
posterior lower leg muscles to maintain an upright position while pumping blood back up
to the heart through their contractidfs.

While setting the body to play the flute, the position of the feet is a good place to
start. But maintaining a totally static position during performance andqaasnot a
healthy option for several reasons. Without movement, muscles can tense or at-contra
leading to stiffness, fatigue, and eventually pain and muscle imbalances. Gazomsr
occur when opposing pairs of muscles contract at the same time; i.e., such asdlee m

that bend the knee (flexors) and those that straighten it (extensors). The sioplefa

% See lllustration 5.
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shifting weight” between the feet can at least partially prevent these problems as well a
enhance the expression of the music being played. Occasionally the playeeveiqy
pick up one foot completeff? but care should be taken to do so only slightly as to avoid
excessive counter-movements.

The area between and under the feet is the body’s base of support and balance. If
the feet are close together or are parallel (lllustration 12A), the areavbiah the
body’s center of gravity must balance is very small. The further tqmaféet are, the
larger this area becomes and the easier it is to balance the body over iciBy qtee
foot in front of the other, the front-to-back distance is increased as wellr@tiost 12B).
By angling the feet outwards, the area can be increased even fultisération 12C).
The amount of flexibility differs greatly between individuals, so the degreatofard
rotation is variable. Finally, the difficulty of keeping the body’s center a¥igr with

high heel shoes is shown in lllustration 12D.

v George, Flute Spa.
*® An idea first proposed by Michel Debost, flute professor at the Oberlin Conservatory.
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Illustration 12: Base of support over which the body’s center of gravity balances. Drawings by
author.

Shoesalso have an effect upon the surface area whickiges the base «
support for the body. With heels, especially thibee are high and thin, the support &
is lessened quite a bit; flat shoes would provigerost area possible. Theel height
cau®s a shift in center of gravity forwe, which results in several cour-balancing

actions of the body. The lower bacumbar region) hyperextendbe neckcervical
area) then leans forwards in or to counterbalanc& he quadriceps, the muscles op
of the thighs, contract to keep the body in chélc&toes may even flexrhe dominc

effect of muscular responses plus the decreaseiaupport base makes the optiol
heels less appealing.

Despite the current trend towarpointy-toed shoes,” sho@sth an idequate toe

box are essentiabf circulation and free movement oes. Tight shoes can lead t
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disruption of nerve conduction which can eventually cause permanent numbness. The
presence of nerves provides the brain with clues to maintain balance; if you ebn't fe
your feet, this becomes more difficult. The brain is busy enough with the taskioigpla
the flute; pain signals from the feet are an unnecessary interruption.

Ergonomically designed shoes are available from several differanebsss
although they tend to be expensive. Some brands include Taryn Rose Shoes, Aravon,
Munro, Gentle Soles, and New Balance. Quality rightfully demands a iegr gand
supportive, comfortable and classy shoes can be a silent but powerful partner in

expressive musical performances.

Thigh, Knee, and Calf

The knee’s dual roles of mobility and stability carry the human body throughout
the day through a variety of routine and difficult activities. This multi-laygoit,
surrounded by a joint capsule, is where the large bone of the thigh (femts)theee
bones of the calf (tibia and fibula). The joint surfaces are padded by menisci, wédges
cartilage that serve to increase stability, provide shock absorption, anat@cition.
Ligaments attach the ends of the bones of the calf to the end of the thigh bones. On the
front of the knee joint, the knee cap, or patella, provides additional leverage for the
guadriceps, the large front muscle of the thigh. The patella also servbsassaurface
that can withstand the forces that occur during kneeling and the excessiogr fhat

occurs during running.

One end of the quadriceps muscle inserts onto the knee, but it begins with four

separate parts at the upper end of the thigh bone and lower trunk. The rectus femoris, the
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central and most superficial of these heads, straightens the knee and #tedu@goint.

It is the only head of the quadriceps that attaches to the pelvis; the other three heads
called vastus lateralis, medialis, and intermedius, all have their begiramrige upper

end of the femur. One of the advantages of positioning the feet at twelve and ®vo-thre
o’clock is that the front-and-back movement allowed by this stance keeps the qusadrice
muscles from contracting at the same time as the muscles on the back ofiti{Ehbig

9). This co-contraction sometimes happens when an individual is nervous and tense; the
guadriceps tighten up almost involuntarily. But the motion of shifting weight between the
front and back foot keep the quads in a cycle of contracting and relaxing, allowing for a

less tense and more fluid stance.

Photo 9: Side view of balanced stance. Image by Simon Hurst Photography.
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The sartorius, a smaller muscle of this same forward thigh compartmentilas s
to the rectus in that it crosses the hip and knee joints, but it does so diagonally and is
superficial to the rectus. Other muscles of the anterior thigh which connéetrtheto
the pelvis include the pectineus and the iliopsoas. The pectineus is small and shert, whil
the iliopsoas is a group of three large muscles that insert together on theéapside
portion of the femur. The psoas major comes from the sides of T12-L5 and lies
diagonally in front of the pelvis on its way to the femur (lllustration 7A). The psoas
minor is a smaller muscle running from T12-L1 to the femur. The iliacus is a shorter but
broad muscle that begins on the top horizontal edge of the pelvis, ending at the same
approximate spot on the femur as the psoas. These three muscles togetheraire the m
flexors of the thigh; they also assist in lateral rotation of the thigh. Ini@mlda these
actions, the iliopsoas is a postural muscle in that is active during standirzgntaims
the normal lumbar lordosis and resists hyperextension of the hig9eitthough a
connection between the actions of the iliopsoas and the diaphragm has been a frequent
topic among musicians, nontraditional health practitioners and others, | could find no
evidence in the medical literature of any such connection. Both of these nucstiage
tendons that insert upon the lumbar vertebrae, but beyond that, any type of relational
action has not been reported in medical literature and must be held in suspect.

The thigh muscles on the back of the leg, collectively known as the *hamstrings’
are the semitendinosus, semimembranosus, and the biceps femoris. These muscles
straighten the thigh but they can also extend the trunk when the leg is fixed as in
standing. The lower leg muscles of the calf include the gastrocnemius, soléus

plantaris. As the most superficial muscle in the lower leg, the gastrocnaensies from

* Moore and Dalley, Clinically Oriented Anatomy, p. 592.
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two heads on the back of the lower end of the femur. A more common name for the
calcaneal tendon that attaches the gastrocnemius to the calcaneus lsulteg’ fendon.

The muscles of the front of the lower leg compartment include those that bend the ankle
and extend the toes.

The capsule of the knee joint is filled with synovial fluid, which lubricates the
joint. The knee is actually two joints: between the tibia and the femur, and hdtveee
kneecap and the femur. The tibiofemoral joint is a double condyle joint, with a rounded,
knuckle-like articular area that usually occurs in pairs. This joint alloveg ttmotions —
its primary motion of flexion/extension, and also rotation and abduction/adduction. In
the patellofemoral joint, the patella acts as a pulley for the quadriceps. Tdeadhthe
patella is divided in half by a ridge.

Mobility is not as applicable to flutists as stability, so we will focus on the
supportive function of the knees. Several problems related to the knee joint are relevant
to our discussion. The strength of the quadriceps muscles is paramount to the health of
the knee. The quadriceps keeps the patella sliding properly in its grooveak&med
muscle will result in an imbalance and may lead to chondromalacia, a softenieg of th
interior side of the patella. A method of determining the force placed on the patella
involves measuring the Q angle (lllustration 3%Bhe angle between a line connecting
the anterior superior iliac spine (on the pelvis) to the midpoint of the patella and the
extension of a line connecting the tibial tubercle, the large bump at the top of the shin,
and the midpoint of the patella. This angle is larger in women because they haee a wid
pelvis; the discrepancy results in a larger sheering force placed uporetharidhpatella.

If one of the heads of the quadriceps becomes weak, the patella may be pulled in a new

0 Levangie and Norkin, Joint Structure & Function, p. 427.
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direction, pulling it out of its proper alignment and causing extra wear-and-teiar on i

posterior aspect.

|
2\
[llustration 13: The Q angle. From Joint Structure & Function, 4™ Edition, Pamela K. Levangie and

Cynthia C. Norkin, 2005, p. 427, F. A. David Company, Philadelphia, PA, 19103, with permission.

Other complicating factors in maintaining healthy knees include the postural
adjustments caused by high heeled shoes and the loosening of ligaments brought on by
the hormonal shifts of pregnancy. These factors add stress to the knee joint, whdsh spee
the degenerative processes. These issues are of prime importancetscsfhaesthe
majority of them are women. Since we spend so much time standing during our
practicing and performing, we need to consider the effect this has upon tiheohealt
knees. Developing and maintaining strong quadriceps not only provides a great base f
our stance during flute-playing, it can also enhance the rest of our astofitkily
living.

A common abnormality in many people is a postural hyperextension in the knees,

known in scientific circles as genu recurvatum. The knees are slightly behind an
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imaginary line between the balance points of the hips and ankles. Individuals with this
posture tend to ‘hang on their hips’ with their lower trunk in front of its proper alignme
In assuming a good stance for playing the flute, the previously mentionedeanemgpf
having the left foot facing forward and the right foot rotated out to the side provides a
good basis for shifting the weight of the body back and forth. This stance alldws bot
knees to remain slightly flexed and moving within a small range of motion. Theprobl
of genurecurvatum is negated by a fluid posture with the knees bending and straightening
in an alternating manner.

Locking the knees can occur to almost everyone but it can be avoided by the same
turned-out stance and weight shifting described previously. A locked-kneeepstyr
provide a temporary stance of ease, but it is not a stance of flexibility. It can be
considered another way of ‘hanging on the hips,’ with the thigh and glutedlesiusc
contracting and the kneecap (patella) being pulled upward. In this position, the
abdominals are relaxed and a swayback posture is adopted with a counterbalancing
increase in thoracic kyphosis (a forward curve). The lack of periodic muscula
contractions in the legs causes blood to pool there, so less blood gets pumped back up to
the head and lungs, which can predispose an individual to fainting or experiencing
shortness of breath. Less air is available for playing, focusing, andnidpimilitary and
marching band organizations warn their participants to keep their knees and/or
quadriceps ‘soft’ or relaxed in order to avoid ‘hitting the pavement’ during a latagpe
of standing at attentiot.With the feet at twelve and three o’clock and the knees held

softly in a slightly bent position, the body is free to move in support of the music.

>! An incident | observed with horror at drum major camp.
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Hips

The hip joints support the weight of the head, arms, and trunk when the body is
still and when it is doing activities that require movement such as walking, ryanithg
stair climbing. These joints, along with the knees and ankles, are built to bear the weig
of the entire upper body. The head of the femur moves within the acetabulum, ¢y socke
of the pelvis. This ball-and-socket joint has three degrees of movement:
flexion/extension, abduction/adduction and medial/lateral rotation.

As mentioned in the previous section on knees, the quadriceps femoris has one
head, the rectus femoris, which crosses over the hips and connects to the pelvis. This
muscle flexes the hip and extends the knee. When not used, such as during an injury or
bed rest from an iliness, it rapidly atrophies, or weakens. Other muscles thiainfimc
hip movement are the inner thigh adductors. The back hip compartment is composed of
the gluteus muscles and other smaller muscles. All these muscles testigitesn the
thigh and/or assist in turning the leg inward or outward (medial or laterabrjtat

Nerves exiting the lumbar and sacral areas of the spine supply the lower trunk and
lower extremities. The nerves exiting L1 — L5 are referred to as the lyptebars; nerves
exiting S1 — S4 are the sacral plexus. Major nerves from L4 — S4 pass behind the pelvi
and then run forward through the sciatic foramen, a large opening under the howeér ri
the juncture between the sacrum and the ilium. Two large nerves from this group, the
common fibular nerve and the tibial nerve, together are referred to asatie rserve; it
exits the pelvic area, descending in the posterior thigh until it divides behind the knee.

During the position of ease as stated in Chapter Six, only a few of the back and

lower limb muscles are active; the mechanical arrangement of joints ankksnarsc
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such that a minimum of muscular activity is required to keep from faffifige hip and

knee joints are extended and are in their most stable position. Note that theriatee is
hyperextended; that is, the kneecap is relaxed and not pulled upward. Since the ankle is
less stable, the line of gravity falls between the two limbs just in froheadtis of

motion of the ankle joints. The vertical line that represents the center of gedlaty

through the skull/C1 vertebra, the axes of the pelvis and hip, and then in front of the knee
and ankle. An occasional contraction of both calf muscles (plantar flexion}hsiié
required to maintain this position. Other texts align the body directly over thefdRes

ankle, which would require corrections of balance both forward and backward. Since
correcting from a backward motion is less coordinated and more difficuliee agth

the authors o€linically Oriented Anatomgand recommend a slightly forward-leaning
stance. An adequate spread of the feet increases stability by providigg bdae of

support as previously described.

>? |llustration Five is repeated again following this paragraph.
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Illustration 5: The position of ease. From Clinically Oriented Anatomy, 5™ Edition, Keith L. Moore
and Arthur F. Dalley, 2006, p. 588, Lippincott, Williams & Wilkins, Philadelphia, PA, 19106, with
permission.

If there is excessive lateral sway, such as might be the case when somsesne |
their balance, a collective contraction of several groups of muscles has to odher fo
body to regain its position. A lot of work is required to return to an upright positien af
a temporary loss of balance. The work of playing the flute is best supported ioyngpta
and keeping a solid stance that allows a reasonable amount of flexibility and embvem
But a natural stance is not the same as a military attention position witbati@nd

upper back held in a rigid posture with the chin somewhat high. The chest is also thrust

outward in this attitude, causing the shoulder blades to retract and the upper spine to
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extend. Flutists require a more dynamic posture and the stiffness inimetteaimilitary
position is counterproductive not only to the fluid use of the body during playing, but also
to the expressiveness of the music.

Creating and maintaining a balanced stance is a more challenging proposition for
women than it is with men. As previously stated, the angle of the hips with respext to t
knees is greater in women than in men. Although this measurement and its impasrtance i
debated within the scientific community, the fact that women have wider hips thas men i
obvious. In observing professional male flutists during solo performances, syitoea
note their solid stance not only because they are wearing pants and flabsihaéso
because their legs tend to stay straight under or slightly spread belohipkeiFhere is
no social or cultural precedent for them to adopt a ‘legs together’ pose as would be the
case with women. But clearly, the typical stance men use provides themfinnthbase
of support from which to work while performing. In the case of women, it is truly ironic
that with our wider hips, we nonetheless tend to keep our feet even closer together than
would a man. With the cultural pressure of high heel shoes and the ‘beauty queen’ stanc
of legs together with one foot slightly crossed in front of the other (in order to look
thinner), the base of support may end up being very small. Women flutists should
position their feet apart with the hips rotated out (this leads to the feet beiad turt;
the motion that causes this outward rotation should originate in the hips, not in the
knees); the feet are under the hips or perhaps even further apart. The area ofxglipport
be greater, the body will have a firmer base from which to make slight movetmaints
ease the burden of long-term standing, and the performer herself will enjoy the

confidence this stance brings.
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Another issue related to standing posture of both sexes is assessing the best
location for bending the trunk. The ball-in-socket joint of the hip allows a greatyafiet
motions. These motions in turn provide the mechanism for leg movement, but also create
ways for the body to shoulder the burden of long-term stability during the manydfours
standing we do each day. During these hours of upright stance, the body tends to slump
forward, substituting flexion of the spine for a bending forward of the hips. The sgine ha
less freedom of movement than the hip joint at least as far as forward bending is
concerned, and the substitution of spinal flexion for hip flexion can expose the back to
unnecessary wear and tear. The waist is not an anatomicai paniing from the waist
compresses the abdominal contents and therefore decreases the spacehrteewhic
lungs descend during inhalation. Restricting the breath is not a good idea fondny wi
instrumentalist or singer.

In a sitting position, the goal is essentially the same as in standing:inceatta
stable alignment of the body that can be maintained with the least expendéuesrgf
and the least stress on body structures. A turning of the chair forty-fiveeseto the
right with the flute and upper extremity set-up roughly parallel to theastesnd allows
the right shoulder to be relaxed and in a neutral position (Photo 10). The right end of the
flute can be brought even more forward. Details concerning this position of the upper

extremities are in the Chapter Eight.

> An idea first taught by Leah Pearson, author of Body Mapping for Flutists (Chicago: GIA
Publications, Inc., 2006).
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Photo 10: Angles of seated position. Image by Simon Hurst Photography with permission.

Another adaption that improves the position of the body during sitting is a foam
wedge (Photo 11). Cellists have no other choice but to sit, and they have been using foam
wedges or special chairs with sloping seats for some time. Eithersefradifications
increases the angle between the trunk and the legs, which effectively tteugrs to
bend less than they would otherwise. OSHA (Occupational Safety & Health
Administration) lists three ergonomically safe seating positions; tweskthave hip
angles greater than 90 degré&§he idea of a foam wedge, with its angle of 15-20
degrees, is to keep the pelvis as close as possible to the same alignmentithatloec
standing, which promotes a normal lordotic curve in lumbar spine. More space is

provided for the femur to angle down, thus avoiding forces that would force the pelvis

> <www.osha.gov/SLTC/etools/computerworkstations/positions.html>; accessed April 1, 2009.
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backward® This curve, the backward sway of the lumbar vertebrae, is decreased and
flattened out in the sitting position; the foam wedge enhances that curve, pigpaoti
more healthy position for the lower back. This position in turn provides a better base for

balanced spine on top.

|

Photo 11: Foam wedge. Image by Simon Hurst Photography with permission.

The sitting position of flutists in large ensemble arrangements, edpeciatert
bands, is problematic. Frequently placed on the front row, flutists are spaced too close
together, making a difficult situation even worse. A simple solution is to gladéute

section on the second row, allowing much more space in which to angle chairs and assure

>> Richard Norris, Musician’s Survival Manual (St. Louis, MO: International Conference of Symphony
and Opera Musicians, 1993), pp. 39-44.
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adequate distance from neighbors. Allowing each player to have their ownlstand a
avoids crowding and awkward positions. Clarinets can be placed on the front row.

Amy Porter, flute professor at the University of Michigan, has been quoted as
saying that “the floor is the bottom of your sound.” A scientific translatidhisf
important concept is that the flutist needs to feel firmly set in his/hecesto that no
extraneous unplanned movement distracts or interrupts their concentration wieq play
The throat should be relaxed and the jaw dropped. Knees are kept soft, i.e. not
hyperextended or locked. The muscles of the lower body are used for balance and
stability, beginning with the feet positioned in a wide stance. As the muscleslefys
and trunk are balanced and stable, the muscles in the upper half of the body arecfree to b

used for playing the flute.
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CHAPTER EIGHT

THE SHOULDER, ARM, AND HAND

The physical mechanisms of the shoulders, arms and hands are central to the
playing of the flute. Even though great variety exists among human beithgsoatiwo of
us being exactly alike, certain fundamental principles apply when looking ahleow
musculoskeletal system functions. While we all share the same basic i@aatom
structures, there are yet small variations in internal anatomy. Tendons join dmer @bot
different levels, joints have different degrees of flexibility, and somelesisnay not be
present in certain individuals at all. With this in mind, a flutist’s ability tdfaky hold,
balance, and play the flute will depend to an extent upon the knowledge they have of
their own unique body. In addition, certain facts about the make-up of the human body
have particular bearing upon the activity of flute playing. Because ofdk¢he flute
must be supported by the arms during the excursions of the rib cage and the slow
exhalations and quick inspirations of the lungs, placing the bones and muscles of the
shoulders and arms in the best possible position is a worthwhile goal for asty fluti
While making observations and drawing conclusions specific to flute-playimggfa b
review of basic anatomy will provide the necessary scientific vocabidanyderstand

this important subject.
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The Shoulder

The three bones that meet at the shoulder magsaséem rather simple, t
upon closer inspection, it is one of the body’s nwmsnplicated joints. The should
blade (scapula), the collar bone vicle) and the long bone of the upper arm (hume
togethemeet at the shoulder (lllustration . The term “shoulder (pectoral) girdl
refers to the two clavicles and the two scapulaesé four bones encircle, alk
incompletely, the upper torso ¢ provide attachments for the proximal muscles of

arms. The shoulder girdle also attaches the arrisetaxial skeleton, or more simply, 1

body.
(acromium) collar bone =T
coliar bone / _ hefisg
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[llustration 14: The skeleton of the shoulder. From The Biology of Musical Performance, Alan H.
D. Watson, 2009, p. 45, Scarecrow Press, Lanham, MD, 20706, with permission.

Fluidity in the shoulder joint is achieved by ailied bony connectio
(articulation) between the arm and the trunk atstieenoclavicular (SC) joint. This sm.

joint can be felt agither side cthe top notch of the breastbone (sternum), to wiis

187



connected by ligaments. The outer (lateral) end of the clavicle attachestmtheer

blade (scapula) at the acromioclavicular (AC) joint, which is at the upper étlge o
shoulder. By bringing the shoulder forward, the clavicle can be easily felt {gdi@e an
elongated S-shaped bone. This shape gives the clavicle its strength yetasthe
frequently fractured bone of the human body. A fall on the outstretched hand is the
typical accident that causes the clavicle to break, an even Lanc&déugighe famous
American cyclist, recently experienced during a professional exad The small
articulations of the clavicle to the scapula and the sternum provide the shouldezxcompl
with great freedom of movement. When balancing the flute, the clavicle needvatéele
since the shoulders themselves do not need to be raised. But because of the rotating of the
arm in our playing position, the muscles attached to the clavicle will bgetgad the
clavicle will rotate on its long axis in response. During stretching &ie8ywhich are a
crucial part of a complete training program for a flutist, the clavicle gesvihat added
mobility that allows the anterior chest muscles to be stretched out fully.

Since the shoulder blade is so close to the skin’s surface, its bony prominences ar
visible and easy to feel. The acromium process of the shoulder blade is the hard corner
felt on the top outer edge of the shoulder. Proceeding downward and toward the center of
the back from this point, the horizontal spine of the shoulder blade can be easily felt.
Another bony prominence not so easily palpated is the coracoid process. This thumb-
shaped protrusion is on the underside of the scapula and sticks through to the front of the
body under the front edge of the clavicle. Attached to this small knob are severasmuscl
and ligaments, one of which is the pectoralis minor, an important muscle used in slowing

the exhalation so important to flutists. The shoulder blade as a whole is afigutar
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bone with its apex pointing downward. The smooth surface on the inner side of this flat

bone allows it to glide easily over the back side of the chest wall, forming teofuadc

joint even though there is no true bony connection. While the shoulder blades lie on top

of the rib cage, their relative position has little if any bearing upon respiratsotineA

lungs fill up and the ribs expand, the shoulder blades slide as needed without helping or

hindering the amount of breath taken in. The borders of the shoulder blade are referred t

as superior, medial and lateral while the angles are named inferior os\gretiacromial.
During elevation of the arm, the movement of the shoulder blades over the chest

wall increases and supports the range of motion of the arm (lllustration 15gldtenr

of the motion of the shoulder blade to that of the arm is called scapulohumeral rhythm.

The proportion of motion is generally 2:1 (arm elevation to shoulder blade motion) but

doesn’t begin until about 30 degrees of arm (humeral) elevation. The shoulder blade

rotates counterclockwise and the inferior angle moves outwardly to theatelal(l) as

the arm elevates. Movement of the shoulder blade can be easily felt orf onasel

partner. When holding the flute, keeping the angle of arm elevation as smalsiédepos

reduces the need for engagement of the shoulder blade muscles. This position involves

keeping the shoulders and elbows down and will be described in more detalil later.
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180°

Shoulder Flex/Ext: Shoulder Abd/Add:

Lateral view of woman exhibiting normal range Anterior view of woman exhibiting normal range
of movement in the flexion and extension of the of movement in the abduction and adduction of
arm at the shoulder joint. the arm at the shoulder joint.

Illustration 15: Movements of the shoulder.

The glenohumeral joint, which is the articulation of the upper arm bone (humerus)
and the shoulder blade, has the greatest mobility of any joint in the body. It isadal
socket joint; the head of the humerus is the ball and the socket is formed by the upper
outer corner of the shoulder blade and surrounding supportive tissues. The head of the
humerus is held in place not by bones and ligaments, but by a synovial joint capsule and
the tendons of many different muscles that pass through it. Synovial joints are one of
three basic joint types; these classifications include synovial, fibrous, dilagiaous
joints >® Bones of synovial joints are united by a joint capsule or a sac that encapsulates
the joint and is filled with a lubricating fluid. Within the context of this joint, theas
of the shoulder (glenohumeral) joint are flexion, extension, abduction, adduction, medial

rotation, and lateral rotation (lllustration 15 and 16). The strong but mobile

*® Fibrous joints occur in the skull. Cartilaginous joints are found in epiphysial plates and
intervertebral discs.
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sternoclavicular joint allows this large freedom of motion. When the arm isl yéinse
clavicle elevates as much as 60 degrees; when the arm is flexed forwagdetiewation,

the clavicle also rotates.

Illustration 16: Medial and lateral rotation of the shoulder.

Several important muscles attach the clavicle and shoulder blade to the vertebral
column (lllustration 17). One of the largest is the trapezius a superficialenthatholds
the shoulder blade in place. It covers the back of the neck and the top half of the back of
the trunk, connecting the spine to the skull, clavicle, and scapula. Because of is&zarge
and convergence upon the shoulder, the fibers of the trapezius run in different directions;
the fibers slope downward, horizontal, and upward. Its actions therefore depend upon
which part of the trapezius is contracting. Actions of the trapezius includegr tis
shoulder upwards (shrugging), pulling the shoulders downward, or pulling the shoulders
toward the spine. The upper edge of the trapezius can be felt during shrugging of the

shoulders. Young flutists, when trying to figure out how to hold the instrument, will

191



sometimes rest the end of the headjoint on their left shoulder and use their trapeizius (a
other neck muscles) to lift the flute to within reach of their lips. While thiasg &

correct, a more insidious problem is the lifting of the right shoulder by mamstglut

their everyday playing posture as they try to keep the flute horizontal. Betbesis

involves other muscles surrounding the shoulder as well, we will discuss theamdirst

then tackle the issues of flute posture.

serratus
anterior

deltoid

latissumus
dorsi

Alan watson

Illustration 17: Muscles attaching the shoulder blade to the back and to the arm. From The
Biology of Musical Performance, Alan H. D. Watson, 2009, p. 47, Scarecrow Press, Lanham, MD,
20706, with permission.
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The rhomboids are two rather short muscles under the trapezius that run obliquely
from the inner (medial) border of the scapula to the spine. Designated majomamd mi
they are two separate muscles with the rhomboid minor above the rhomboid major. These
muscles pull the shoulder blade inward and upward. Above the rhomboids, the thick
strap-like levator scapulae muscle connects the shoulder blade to the tepsveesses
of the upper cervical vertebrae. The levator scapulae are more steept/thlap the
rhomboids but assist them in pulling the shoulder blade inward and upward.

As Dr. Watson notes in hBiology of Musical Performanc¢éhe above muscles
are frequent sites of tension in all musicians and attention to their health ismbpata
importance. The rhomboids and levator scapulae are part of a group of muscles that
contract to stabilize the shoulder blade so that it can serve as a base festhacl
control the arms. Careful attention to a healthy playing posture, strengtleseirises,
stretching of opposing muscle groups, and massage are all important components of a
plan to combat problems in this aréa.

The serratus anterior and pectoralis minor are two muscles that attaciapioéa
to the ribs (lllustration 18). The serratus anterior is a group of slip-like mugllels
extend from the frontal surfaces of the first through eighth ribs on to the inner border of
the underside of the shoulder blade. Along with the rhomboids, the serratus anterior holds
the shoulder blade against the chest wall and fixes it during movements of the arm. The
actions of the rhomboids and the serratus anterior in stabilizing the shoulder blade ar
crucial to the holding of the flute. As the serratus anterior is also an agcessuie of
breathing, the rhomboids must work even harder to stabilize the scapula while the

serratus anterior muscles are busy providing a braking action for the lorgtexha

>’ See the Appendix F for recommended books on exercise.
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required by flute-playing® These muscles must be strong and in the best position of
mechanical advantage in order to do their work. In a slumping posture, with the head and
shoulders brought forward, the rhomboids are put on a stretch and must work harder to
pull the shoulder blades back into place. The ribs have less room to expand, limiting the
action of the serratus anterior. If the right shoulder is pulled backward when holding the
flute, the right rhomboid and levator scapula have to work even harder to pull the right
scapula backward. Conversely, in a more upright properly aligned posture, the rhomboids
can work from a more neutral position and the serratus anterior has more roont to assis

the expansion of the rib cage.

> Breathing strategies and mechanisms are covered in more detail in Chapter Ten.
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[llustration 18: Shoulder muscles as seen from the front. From The Biology of Musical
Performance, Alan H. D. Watson, 2009, p. 48, Scarecrow Press, Lanham, MD, 20706, with
permission.
The pectoralis minor is a small muscle of the chest that lies underneath the muc

larger pectoralis major. Extending from the front of the rib cage to the coracoesproc

of the shoulder blade, it assists the actions of the serratus anterior which include
stabilizing the shoulder blade and assisting with movements of respiration. Sbelike
serratus anterior, this pectoralis muscle has two functions during flutegplassisting

with the braking of exhalation and stabilizing the shoulder blade while the arm holds up

the flute.
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An important concept in muscle action is worth clarifying at this pSiwtrtually
all muscles are connected by tendons to bones. When a muscle contracts, its individual
fibers shorten and the overall length of the muscle is decreased. As the sihasténs,
the bones that it is attached to move closer together. During a muscle toamtiaee
bone is usually stationary, so the shortening muscle causes the other bone to move closer.
There are other types of muscle contractions when the bones remain statondren a
bone is moving away slowly, but here we are only considering shortening or concentric
contractions in which the involved bones are moved closer together. When considering
this type of muscular action, it is important to understand which bone is statamtary
which bone is moving. For example, when considering the rhomboids, the spine remains
stationary while the rhomboids act upon the shoulder blade, moving it closer to the spine.
Four of the muscles that connect the shoulder blade to the arm (humerus) are
collectively called the rotator cuff. The tendons of these muscles meitgéeheifibers of
the shoulder joint capsule, strengthen it, and help keep the head of the humerus down in
the shoulder socket. These four muscles, the supraspinatus, infraspinatus, teres minor
and subscapularis, are together referred to as the SITS muscles. Thpisapra lies in
the area above the spine of the shoulder blade while the infraspinatus and tereie minor |
below the spine. The fourth muscle, the subscapularis, lies on the inner side of the
shoulder blade.
In addition to holding the head of the humerus in its place, the SITS muscles act
upon the humerus to move it (lllustration 19). The supraspinatus works with the deltoid

to raise the arm out to the side. It initiates and assists with the first dfeded this

59Watson, Biology of Musical Performance, p. 25.
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motion, making its work crucial to the holding of the flute. However little we @ise

right arm while playing the flute, the supraspinatus is doing the work. If thet thats

been taught to keep the flute horizontal, the supraspinatus will be taxed even more.
Eventually this muscle will tire, and the right shoulder and neck will begin to substit

motions to keep the flute high. Fatigue and pain often result from the overuse of these
muscles and the stress placed upon their tendons. The tendon of the supraspinatus passes
through a small gap underneath the acromium on its way to the humerus. If the
surrounding tissues get swollen, the tendon can become pinched (impingement), resulting
in pain and loss of range-of-motion. A cycle of pain and lack of motion is dangerous in

the shoulder area as it can lead to a “frozen shoulder,” a condition with a very difficult

path to recovery.

Anterior view

Supraspinatus
Posterior view

Subscapularis

Infraspinatus

Illustration 19: The rotator cuff.

The deltoid muscle lies over the rotator cuff like an upside-down cape with the
hem arising from the spine and acromium process of the shoulder blade (lllustration 20)

The converging fibers of the deltoid attach to the outside aspect of the head of the
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humerus. This muscle is divided into three general areas: anterior, mid-, antbposter
aspects. All three sections work together to abduct the arm, bringing it up and out to the
side. The anterior deltoid assists the pectoralis major in flexion of the anminigrit

forward while the posterior deltoid assists the latissimus dorsi in bringingrthaveay

from the back of the body. As mentioned previously, the supraspinatus assistsoide delt

in the first 15 degrees of humeral abduction. The supraspinatus must initiate abduction;
from 15 degrees onward, the deltoids take over. An important bursa separates the deltoids
from the supraspinatus and the acromium process of the shoulder blade. This thin-walle
sac contains a small amount of fluid to facilitate smooth motion of the supraspinatus
tendon as it moves within its channel. The sides of the bursa slide across eachtbther as

biceps and supraspinatus contract and r&lax.

% Watson, The Biology of Musical Performance, pp. 48-9.
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Illustration 20: The rotator cuff and bursae. From The Biology of Musical Performance, Alan H. D.
Watson, 2009, p. 45, Scarecrow Press, Lanham, MD, 20706, with permission.

At the outset, when holding the flute, both upper arms should hang down in
relaxed position. Any elevation of the elbow necessitates scapular movemehtjsvhi
then stabilized by the rhomboids and other muscles that are attached to thalvertebr
column. The prolonged position of raised arms fatigues these muscles and can lead t
upper back and lower neck problems.

The position of the elbows while balancing the flute comes into play here even
though we have not yet discussed that joint. In placing the hands on the flute, the hands
become fixed. In order to bring the elbows up and out to the sides, both arms internally
rotate, with the axis of motion centering on the head of the humerus in the shoulder
socket. While the action is that of internal rotation, it is an isometric or holding
contraction of the external shoulder rotators that holds the arms in this positiea. The
muscles include the deltoid, infraspinatus, and the teres minor. Even though the

supraspinatous and subscapularis are internal rotators and are called to retate he
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(gravity does the work), they still assist in this action as stabilizeétediead of the

humerus, keeping it down in its socket and also as an opposing contraction to balance the
work of the external rotators. The muscles contracting to keep the armsabdhisted

position are the deltoid, serratus anterior, supraspinatus, and trapezius. Keeping the
elbows up and out in a prolonged contraction against gravity such as this leads to muscle
fatigue, a buildup of metabolic waster products, and potential strain to thenssuct

involved. Some abduction of the right shoulder and adduction of the left shoulder are
unavoidable; a lifted position of the elbows, which requires internal rotation of the
shoulders, can be avoided.

Another issue involves an intentional discrepancy in muscle balance between the
shoulder flexors and internal rotators and its extensors and external rotatexsseBear
bodies are designed to do work in front of us, our shoulder flexors and internal rotators
are stronger than our extensors and external rotators. Imagine a baseiailtpying to
throw a fast ball over his back. It would never happen. So if the elbows are raised in the
position the flutist takes to balance her instrument, her weaker shoulder sntisele
abductions and external rotators, are forced to contract in order to hold the arnuseand fl
up against gravity. Solutions include strengthening these muscles of course,ting limi
the demands placed upon them is also a wise course of action.

Even though the biceps muscle is more often considered a muscle of the arm and
not the shoulder, it is discussed here because one of its proximal tendons, both of which
attach to the scapula, runs through the synovial joint of the shoulder (lllustration 21). The
biceps tendon emerges from the long head of the biceps and hugs the outer edge of the

top of the humerus, sliding under the transverse humeral ligament, which keeps it in it
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groove. It then inserts onto the top edge of the scapula’s shoulder joint surface. The shor
head of the biceps attaches to the coracoid process on the underside of the scapula. Both
parts of the muscle combine at about the mid-arm level to form one muscle, whose ma
tendon inserts onto the radius, the forearm bone on the thumb-side. Therefore the biceps
muscle spans two joints, the shoulder and the elbow. A triangular membrane emerges
from the biceps tendon as it connects to the radius; it then blends into the deep fascia tha
covers and protects the forearm flexors on the medial side of the forearrma.iE#se

name given to materials within the body that serve as wrapping, packaging, and
insulation® The biceps’ main action is to bend (flex) the elbow. Because of its

attachment to the fascia of the forearm, the biceps assists in supinatiogetrenf or

turning it from palms down to palms up. In balancing the flute, the left foresaimei

supinated position. Since the biceps extends all the way from the shoulder blade while it
is assisting supination of the forearm (in a flexed position), a neutral position of the
scapula would provide a better base of support for this action. By turning the trunk to the
right and bringing the flute forward from the frontal plane of the body, the leftddrasl
placed in a more neutral position, making it easier for the biceps to exert a forcheipon t
forearm as it turns it outward.

Also important to note is that the insertion of the biceps’ two tendons in the
shoulder area. The tendon of the medial head of the biceps (nearer the center of)the body
attaches to the tip of the coracoid process of the shoulder blade. This protrusion is on the
underside of the shoulder blade; the pectoralis minor and coracobrachialis also have
tendons that insert there. In the raised position of both arms in balancing ththéute

shoulder blades are slightly rotated out of their neutral position. Musclesereaitarhed

*' Moore and Dalley, Clinically Oriented Anatomy, p. 16.
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to them contract to stabilize the shoulder blades so that the arms can be held ap agains
gravity. The pectoralis minor, as will be later seen in the chapter on breashiisgd to

help slow down our exhalation. Therefore, we might infer that the coracobrachialis and
the medial head of the biceps work a little harder to stabilize the shoulder bleléhehi
pectoralis minor is slowly releasing its contraction during exhalationtérigon of the

lateral, or outside, head of the biceps, travels over the outside top of the humerus through
a groove and then through the bursa of the shoulder joint. It too attaches to the shoulder

blade, only this time at the upper edge.

coracobrachialis

triceps

brachialis

Alan watson ~‘J

[llustration 21: Muscles of the upper arm. From The Biology of Musical Performance, Alan H. D.
Watson, 2009, p. 50, Scarecrow Press, Lanham, MD, 20706, with permission.

The upper extremity is innervated by the brachial plexus, a group of nerves
exiting the spinal cord at the levels of C5-T1 (lllustration 22). The peripheraer
(nerves outside of the spinal cord) in the upper limb that spring from this plexus are the
axillary, musculocuntaneous, ulnar, median, and radial nerves. These nerves and

accompanying blood vessels exit above the top of the rib cage and run under the
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pectoralis major muscle and clavicle on their way out to the arm. The axidarg

serves the teres minor and deltoid while the musculocuntaneous nerves supplles neura
connections for the muscles of the upper arm. Branches of the medial, radial, and ulnar
nerves trail all the way down into our fingertips, supplying of the muscles of trarfore

and hand. A compression of the brachial plexus and/or the arteries that also pabs throug
this opening can lead to a disorder known as thoracic outlet syndrome. Nerve and blood
supply to the arm is compromised, contributing to symptoms of pain and tingling. Of
particular concern is the extreme adduction of the left arm, which could cablgei

cause thoracis outlet syndrome symptoms. Treatment includes physicay tioecapect

the muscle imbalances, pain medication, and in some cases, surgery. A stakeepthat

the shoulders as close to neutral as possible and exercises to combat nmabaldaices

will help avoid this condition.
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Illustration 22: Nerves of the arm and shoulder. From The Biology of Musical Performance, Alan

H. D. Watson, 2009, p. 63, Scarecrow Press, Lanham, MD, 20706, with permission.

As mentioned before, the position of ease includes relaxed shoulders and arms
hanging down by the sides of the body with the palms facing inward. Any acttdiftsha
the arms up and/or away from the body requires muscular contractions as the limb is
moved against gravity. The shoulder acts as a stabilizer for the movements of.the ar
when holding up the flute the shoulder is raised, a chain of muscular contraction all the
way to the spine takes place. The flute can be held with the arms in such a wasg that t
shoulders remain down in a neutral position with a minimum of arm rotation. Many
flutists find that when they keep their shoulders neutral, they are forcedtheitilhead
to the right in order to hold the flute. This position can be avoided by angling the
embouchure plate of the flute on the lips. The angle of flute depends on the direction of
the air stream as it hits the inner wall of embouchure hole. Although headjogretes

are reluctant to speak openly about the cut of their headjoints, behind-the-scenes, make
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have confirmed that their cuts are asymmetrical. Visual inspection can tthetstight
asymmetry of the opening. So there is no need to place the full bottom lip against the li
plate and blow straight across the embouchure hole. The asymmetrical embouahure hol
is better served by an angled position of the lips. Much like the sweet spot of a tennis
racket, each embouchure hole has its own sweet spot. An angled position of the lips is
more likely to create a stream of air that hits the sweet spot. This spot fmam8dy

blowing through a thin straw placed on the edge of the embouchure hole closest to the

lips (Photo 12§?

Photo 12: Finding the sweet spot. Image by Dr. Valerie Watts.

As previously discussed, the left shoulder by necessity must come slightly
forward so that the left arm can cross in front of the body as it holds the flute. T® crea
more room and decrease the tight adduction (crossing over) of the left arm, the trunk and

shoulder girdle should rotate to the right as a unit about 45 degrees. With this extra room

6 George, Flute Spa.
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for the left shoulder stabilized, the next problem is to create the same eptmedther
shoulder. In order to keep the right shoulder from elevating or from moving backwards
in its accommodation of the flute, the instrument can be angled forward from tted front

plane to a fairly large degree (Photo 13).

Photo 13: Minimizing adduction of left arm. Image by Simon Hurst Photography.

The flute creates a ‘pie wedd&angle to the frontal plane of the body. This
position remains the same whether sitting or standing and allows the right shioulde
remain in a relaxed, neutral position. It is not crunched back (retracted) in dnceffor
keep the flute in the frontal plane as it would be in the marching band posture. The right
shoulder should not be drawn backwards for a flutist’'s healthy playing stanchpntat s

it be elevated in order to keep the lip plate parallel to the lip line.

6 George, Flute Spa.

206



Every fall, flutists in marching bands are required to twist their upper backs,
bringing their entire right arm and shoulder back behind the frontal plane obtiui®s.

The body of the flute must be straight across the flutist and in line with thew fe
bandsmen. The left shoulder is in a position of extreme adduction. Flutist mustite taug
that this position is not the correct position for playing the flute; it is an adgustim suit

a particular activity.

The two photos on the following page dramatically demonstrate the effect of the
standard marching band position upon the alignment of the spine. Photo 14 shows an
highly exaggerated curve of the thoracic spine and a marked protrusion, or forward
displacement, of the left shoulder blade. The spine moves in this fashion because
segments of the trunk must rotate to the right as the right arm and shoulpleltinagethe
flute back into alignment with the frontal plane of the body. The left shoulder blade
moves forward as the entire left arm is severely adducted, reachihg fitute all the
way across the body. The cervical spine is more extended as evidenced by the lower
placement of the flutist’s bun. The right shoulder blade is more clearly semumsbatis
retracted (pulled toward the spine) and the muscles used to pull it into this position
(rhomboids) are markedly contracted and bulging. Even though the preferred posture
(Photo 15) of the flutist used here has a lower right shoulder than ri8rshalis still in
a much better alignment than Photo 14. The spine is straight and the neck is more
relaxed. The shoulder blades are in a more neutral position with the flute forwatttka

end slanted downward.

® The model credits years of holding a school backpack as the cause of her slightly lower right
shoulder.
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Photo 14: Marching band position. Image by Simon Hurst Photography. lllustration by Jason
McAlexander, Quail Springs Studio.
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Photo 15: Balanced playing stance. Image by Simon Hurst Photography. Illustration by Jason
McAlexander, Quail Springs Studio.
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Michel Debost, flute professor at the Oberlin Conservatory, and Patricia Gaorge
nationally-known flute pedagogue and author, devised a training position to teach and re
enforce this asymmetrical stance of the upper extremity while holdintuteeThis
“cross-hand technique” forces the flute into a position forward of the frontal pléme wi
the appropriate amount of downward slope. The right hand grasps the flute at the barrel
(the area of the middlejoint of the instrument where manufacturers typically put
engraving) with the palm forward. The left hand is placed on the appropriate keys as
usual and the flutist puts the lip plate under his/her chin. This position reduces the load on
the left hand so that it can assume better finger positions on the keys. As siated bef
the flute is forced forward and slightly downward because the right hand is onrigle ba
Stress on the shoulders is eliminated. Additionally, the cross-hand position atlows fi
placement of the lip plate under the chin so that flutist can have good contact. M&king us
of harmonics, George has created a group of short songs that flutists can Ipisyeift- t

handed positiof®

® “| eft-Handed Melodies,” by Patricia George, are found in Appendix E.
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Photo 16: Cross-hand technique. Image by Simon Hurst Photography.

The reason for reducing or eliminating any shoulder movement that deviates from
neutral lies in part in the affect this movement has upon the spinal column. Turning the
head involves vertebral rotation down to T4 and elevation of the arm involves vertebral
rotation down to T6. Arm movements involve the musculature surrounding the scapula,
which in turn is connected by muscles to the spine. While the shoulder girdle is designed
to support the arm so that it can do detailed work at various heights, the prolongsd effor

of flute performance and practice necessitate a restriction in the amoumtkahat the
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shoulder is called upon to do. Here, less is definitely better and results in reihimi

fatigue and better avoidance of injury.

Arms

The elbows and forearms serve the hand with mobility and stability. EIlbows allow
the hands to approach or extend away from the body, with the forearm fine-tuning the
approach of the hand to an object. Fifteen muscles cross the elbow as it connects the
shoulder to the wrist. The humerus is the bone of the upper arm while the forearm has
two bones: the radius and the ulna. With the palms facing up, the radius is the long bone
on the thumb-side or lateral aspect of the forearm. In this same position, thethna is
long bone on the side of the little finger. The tip of the ulna nearest the shouldezds call
the olecrannon, which forms the point of the elbow.

Muscles of the upper arm can be divided into flexors and extensors. The flexors,
muscles that bend the elbow, include the biceps, brachialis, and the smaller
coracobrachialis. The action of the biceps depends to a large extent upon whether the
elbow is straight or bent. When the elbow is extended, the biceps flexes the shoulder and
forearm as a unit. If the elbow is bent, the biceps works more as a supinator of the
forearm. So in the left arm of the flutist, with the elbow bent slightly more than 90
degrees and the left hand in a position of supination, the biceps is the muscle doing the
work. The brachialis is attached on either side of the elbow and contracts to bend it. The
coracobrachialis is higher up on the arm, with one end attached to the middle of the
humerus and the other connected to the coracoid process of the underside of the shoulder

blade. Its actions include flexing and adducting the arm.
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Extension of the forearm is handled by the triceps, so hamed because of the three
separate heads or starting points of the muscle. Two of the heads of the trggpe@ri
the humerus, with the third coming from the lateral angle of the scapula. Thus both the
biceps and triceps have origins in the shoulder blade. The opposite distal end of the
triceps inserts upon the head of the ulna. The triceps is the only major muscle that
extends the elbow, whereas three muscles assist the biceps in flexirgpthe el

The major nerves and blood vessels of the arms are located in the anterior
compartment of the forearm where they are more padded and protected. The median
nerve is the principle nerve of anterior compartment of the arm where the #egors
located. The radial nerve supplies all the nerves that go to the posterior ordeacktbe
arm and forearm. These muscles are extensors and include the triceps. Therutar
goes through the triceps on the back of arm and then passes posterior or behind the
medial epicondyle of the humerus but medial to the olecrannon where it enters the
forearm. When bumped, this is the “the funny bone” because of the shock wave of
tingling felt when the ulnar nerve is hit.

The elbow is a loose hinge joint that enables flexion and extension; the ulna also
slightly rotates on its own axis (lllustration 23). The radius has a largealefyrotation
possible that provides for a variety of hand positions. When the hand goes from a supine
or palm-forward position to a pronated or palm-backwards position, the radius and ulna
cross over each other with the radius on top. When the motion ends in a palms-down
position, it is called pronation. When it ends in a palms-up position, it is supination. The
radius and ulna are roughly parallel to each other when the forearm is supinated. The

proximal end of the radius, or the end nearest the elbow, is shaped like a thick ring. A
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ring-shaped ligament surrounds it and allows it to rotate during supination/pronation
motions. The movement of these two bones can be seen more easily by marking the skin
above the radius when in neutral position with three x’s’; the more distal fxineve

much more than the proximal one during pronation and supirftion.

supinator ronator
1 Pires
radius radius | _—ulna

ronator ___ || |

uadratus |
L Pa;k_ C /thumh L/ palm N g back '

Supinated

Pronated

Alan \Wwatson

Illustration 23: Pronation and supination of the forearm. From The Biology of Musical
Performance, Alan H. D. Watson, 2009, p. 51, Scarecrow Press, Lanham, MD, 20706, with
permission.

In piano pedagogy, the half-way point between these two extremes of pronation
and supination is called the ‘position of function.” The arch of the hand is evident; the
joints of the fingers are all slightly bent and the thumb is slightly opposed. iScient
experiments show that a wrist position with a small degree of pronation (palms
downward) has the least amount of pressure in the carpel tunné{ Rreeement in the

flexion/extension planes causes the most increase in the pressure withippahéucmel.

% A method devised by Barbara Conable of Andover Educators.
¥ R. Werner, J. Armstrong, C. Bir, and M. Aylard. “Intracarpal canal pressures: the role of finger,
hand, wrist and forearm position.” Clinical Biomechanics 12:1 (1997), pp. 44-51.
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In the medical community the functional position of the wrist is similar, but trst isr

held in slight extension and ulnar deviation. The wrist is halfway between sapiaati
pronation, the fingers are all slightly bent and the thumb slightly opposed. As the hand
and forearm pronate or supinate, the pressure in the carpel tunnel increasesrel heref
pronation of the forearm should be minimized in order to keep the muscles and vessels
supplying them in the most neutral and relaxed position. In placing the right hand on the
flute, begin with a fist, in order to obtain a natural amount of wrist extension; the
explanation for this will follow shortly. Place the right little finger on Exlat/D-sharp

key, then the ring finger, middle finger, and index fing&By doing so in this order, the
forearm will be pronated the least amount possible, allowing as much spacenktbigvee
distal ends of the radius and ulna as possible. This method is also helpful for beginner
flutists; it is easy to see where you place your fingers if yatifsten the keys at the

bottom of the flute. If the fingers of the right hand are slanted toward the rigdt, @his

may indicate that the wrist has been pronated or supinated too much. As comfort allows
the angle of the fingers of the right hand to the flute should be as perpendicular as
possible.

The left hand of the flutist supinates during the balancing of the instrument. In
order to limit the degree of supination, the left hand should be placed under the flute, not
alongside it. In this position, the palm of the left hand faces the end of the flutelessl is
supinated than it would be if the palm was more parallel to the flute. In this position, the
fulcrum of the flute rests atop th&"@netacarpal, much like the middle of a see-saw. This
small bone is easily felt on the backside of the hand directly in line with the index. f

In this posture, it is functioning as a natural anatomical crutch for the theterse of the

% Michel Debost and Patricia George.
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term referencing the crutch Theobald Boehm designed for some of his flutediiatthe

half of the 19 century (Photo 17).

.,...&zl i

Photo 17: Placement of fulcrum on top of 2" metacarpal. Image by Dr. Valerie Watts.

In playing the flute, the prolonged flexion of the elbows is usually not much of a
problem, but while playing the piccolo the degree of flexion is much greater. The elbow
flexors can experience fatigue and the various blood vessels and nerves thse theve
arm can be compressed at the elbow where the arm bends. The right arm isxedre fle
than the left and frequent stretches during practice and/or performingiarpla way to

avoid any physical problems. Simply let the arm hang down straight for aenonsio.
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Photo 18: Increased elbow flexion in piccolo stance. Image by Simon Hurst Photography.

Wrist Complex

The wrist is one of the most complicated joint complexes in the body and exhibits
a high degree of variance between people. Subtle variations between individuals can
produce differences in how a given function occurs; a fact that has important
consequences for flutists.

At the wrist, the radius and ulna, bones of the forearm, meet the carpals, eight
cube-shaped bones. The motions of the wrist are up and down (flexion and extension)
and a sideways motion termed deviation. During ulnar deviation, the hand angles toward
the ulnar side or little finger. In radial deviation, the hand moves toward the radial, or
thumb side (lllustration 24). The same muscles that flex and extend the wrisf pa

differently to deviate it to the right or left. The average amount of flexion ndamtne
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wrist is 65-85 degrees; the amount of extension is 60-85 degrees. Ulnar deviation is

normal 20-45 degrees and radial deviation 15-21 deftees.

20°

40°

Radial deviation is shown as
the hand bends to the left; in
ulnar deviation the hand bends
to the right.

90°

Illustration 24: Ulnar and radial deviation of the wrist.

The wrist itself is not thought of as a place for muscles, yet the tendons of many
muscles that control the hand travel through it. The forearm muscles serve the hand by
providing a stable base that is flexible enough to allow the muscles of the loewg fiag
create small controlled movements. Blood vessels, nerves, and tendons enter into the
hand after they cross the wrist. The carpel tunnel is the space in the wrist tlest hous
these tendons and vessels. It is surrounded by bone on three sides and by the transverse
carpal ligament on the remaining side (palmar). Nine structures pass thnugimall
area: the median nerve, tendons of the flexor policis longus and the flexor dalis ra
and the multiple tendons of the flexor digitorum profundus and the flexor digitorum

superficialis. Except for the median nerve, all the structures that pass thneuggrgal

69Levangie and Norkin, Joint Structure & Function, p. 306.
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tunnel are tendons to hand and finger muscles. These are enclosed in sheaths that are
designed to reduce friction. If overused, the sheaths and their tendons can become
inflamed. Repeated injury can cause the tendons and sheaths to thicken, causing
crowding and impingement of the median nerve — carpal tunnel syndrome.

As previously stated, the wrist is in neutral position when it is neither flexed nor
extended. But the more ergonomic functional position with 30 degrees of extension and
10 degrees of ulnar deviation provides a better mechanical advantage for handeand fing
action’® The correct amount of wrist extension can be approximated by making a gentle
fist and laying the forearm and hand down on a table top (Photo 19). When the hand is
raised from this position without moving the wrist, the thumb continues the line of the
forearm and the back of the hand (giving it a little ulnar deviation), and the waisa is

small angle to the forearm (wrist extension).

Photo 19: Finding functional amount of wrist extension. Image by Dr. Valerie Watts.

70Levangie and Norkin, Joint Structure & Function, p. 314.
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For the right hand of the flutist, the flutist must try to assume a position agelose
the functional wrist position as possible. The problem with the Rockstro position,
modified or not, is that it requires the right wrist to be either in a neutrarordegree
position, or flexed to some degree. Neither the neutral nor the flexed position ofsthe wr
place the hand in an ideal set-up to accomplish the finely-controlled repetitoresac
required of flutists. The medial nerve and the flexors tendons of the forearm ace pull
against the flexor retinaculum and movements result in more friction of the tendons
within their sheaths. In the true Rockstro position, additional anatomical accomongdati
in the shoulder and arm are required to bring the right hand over the flute so that the
fingers can reach the keys. A kinetic chain of muscular contractions all yhieasia to
the shoulder girdle and the vertebral column are required to support the Rockstro hand
position. Added to a tilted cervical spine, the results are problematic at bastraiis at

WOrst.
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Photo 20: Rockstro position. Image by Dr. Valerie Watts.

When considering the position of the left wrist in flutists, the variability of the
length of the flutist's arm is important. The left wrist must either be irfiuthetional
position (up to 35 degrees of extension) or extended even more to help support the flute.
In young flutists who have not yet finished growing, extension in the let might be
less, but the amount of extension may increase with growth. A curved headjoist solve
many of the problems flutists of small stature experience.

A concern for more physically mature (adult) flutists would be the possibitifie
injury with excessive extension of the left wrist. One explanation may be #mgt m
flutists who keep their left wrists straight lift their left arm out avrayn the body more
than flutists who extend their left wrist. Since approximately 30 degreegdaision is

the functional position for the wrist, assuming a position of slightly more than that
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shouldn’t be a problem. With the left wrist extending more, the left arm need not be
elevated, lessening the load on the left shoulder and arm. Another positive result of an
extended left wrist is the improved position of the forearm extensor tendons. With a
straight wrist, the extensor tendons on the ulnar side of the wrist are stretdnddrito
adequately reach the keys of the flute. But with an extended wrist, the extensor tendons
aren’t stretched; they are in a more mechanically advantage position to dedheir
Opinions on this issue are diverse. Michel Debost, in his Wdrk,Simple Flute
recommends a small angle found by pointing the nose to the crease in left elbow and
gently touching the right earlobe with the left hdhélle espouses a straight left wrist as
well as keeping the left elbow close to the chest. Debost explains that-inshssps
direct the airstream properly. But in this position, the left hand cannot come under the
flute; it must come along side it as the left index finger is used to push the embouchure
plate into the chin. Pressure can occur on the lateral (thumb) side of tirstéfidiex
finger, frequently causing impingement of the palmar digital branch of the megiae.
Because of this disorder’s association with flutists, it is referred to disitis€s
neuropathy in scientific literature. Excess pressure here can lead to leasatian,
muscle weakness, and other problems associated with nerve entrapment. Surgical
intervention may be required.
With the wrist extended, the left hand can come under the flute and act as a
fulcrum.”* The approximate middle of the flute sits upon the base of the second
metacarpal and is balanced much like a see-saw. The right thumb and chin serve as

balance points that also provide opposing horizontal adjustments as the flutadéés c

" Michel Debost, The Simple Flute (Oxford University Press, 2002), pp. 103-4.
72 pat George, Flute Spa.
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on the left hand. Excessive pressure is never required. This ‘cuddling’ of thenkft ha
around the flute allows ample room for the fingers to reach their designatePkeys

17).

Hands

A good set-up of the flutist gets the hands in their optimum placement for good
playing techniquewith the shoulder and the arm optimally positioned, the hand can
quickly act upon the signals sent to it by the brain. Any loss of function in the shoulder or
the arm will result in a decrease of function in the hand. For example, weak and
stretched-out muscles around the shoulder area will hamper quality moventent of t
fingers. Assuming a healthy shoulder and arm set-up, let us now investightséseof
and the muscles leading to the hand.

Most of the bones of the hand are relatively easy to palpate or feel (lllustrati
25). The only exceptions are the carpal bones of the wrist. These irregulahayes-
bones are organized into two rows with four carpals in each row. They give thamarist
hand flexibility as the two rows glide upon each other and the individual carpal bones
glide each upon their neighbor. Whereas the carpals are difficult to feel, thearpals,
which form the palm of the hand, are easily palpated on the back side of the hand. An
intricate semi-rigid framework of ligaments connects the carpals andanests. The
only separation in this framework is between the thumb, formed by one metacarpal, and
the palm, which is formed by the other four. Each digit has two or three bones called
phalanges which extend from each metacarpal. The thumb has two phalangésewhile

other four fingers each have a proximal, middle, and distal phalanx.
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[llustration 25: Bones of the hand. From The Biology of Musical Performance, Alan H. D. Watson,
2009, p. 52, Scarecrow Press, Lanham, MD, 20706, with permission.

Because of the importance of the fingers in playing a musical instrument, the
abbreviations for the names of the finger joints are worth learning. The knuckites of
fingers are metacarpophalangeal joints (MP). At this joint, the fingerseedaextend,
abduct/adduct, and circumduct, or move in a large circle. The next joints on the fenger ar
the proximal interphalangeal joint (PIP) followed by the distal interplyekijoint
(DIP). The thumb only has one interphalangeal joint (IP) since it has only two géslan

Most of the muscles in the forearm extend into and control the hand through long
tendons that pass through the wrist. Muscles on the inside of the forearm bend or flex the
wrist and fingers while the muscles on the back of the forearm extend theAsrast
group, they have twice the bulk and strength of the muscles on the opposite or backside
of the forearm. These two muscle groups are mechanically off-balanced faoriahct
reasons, as more strength is required for grasping actions in front of ththbodny

action in extension.
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The two forearm muscles that flex the fingers are the flexor digitorum
superficialis (FDS) and the flexor digitorum profundus (FDP) (lllustration 2&)sé&
muscles each begin as a single unit; they then divide into separate muslttesttethe
tendons that attach to each of the four fingers, allowing for varying degfrees
independent control. Neither the FDS nor the FDP has connections to the thumb. The
FDS is more superficial and arises from the ulnar side of the humerus, as fnath éise
radius and the ulna. The bulk of the muscle lies in the forearm; then the tendons travel
through the wrist, palm, and fingers to flex the PIP joints. The ends of the tendons of the
FDS split into two at the PIP joint and then insert onto the sides of the middle bone of
each finger. In addition to bending the PIP joint, the FDS also helps with bending the
knuckles (flexing the MPs). If the FDS tendon is absent in a finger, which is fairly
common in normal hands, P#tensiomrather than flexion can occur along with DIP
flexion, an action commonly referred to as hyperextension. The FDP is the dedper
more active of the two muscles and can flex all three joints of each firgehing all
the way to the end of the fingertips. It arises from the ulna near the elbovesinddier
the FDS. Like the FDS, the FDP splits slightly above the wrist into four tendaneach
go down to a finger, this time inserting on the last bone of the fingertip. The portion of
the FDP that goes to the index finger is more clearly separated givirfqntfea more
independent control. The tendon of the FDP emerges from where the FDS’s tendon splits
to attach to the last bone of the finger. It works with delicate movements thiFDS is
recruited when more force is needed. An easy way to remember the differemeerbe
these two muscles is that the deeper the muscle, the more distal the actieforé&hiee

muscles that control the finger tips are deep flexors of the fingers @liost26A).
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Illustration 26: Muscles that flex the fingers. From The Biology of Musical Performance, Alan H.
D. Watson, 2009, p. 53, Scarecrow Press, Lanham, MD, 20706, with permission.

In addition to these muscles, this anterior compartment of the forearm also
contains muscles that pronate the hand. To recap, this action occurs when the hand is
brought to a palms-down position as the radius crosses over the ulna. Muscles which
accomplish this action are the pronator quadratus which lies toward the end of the
forearm, and the pronator teres which lies near the elbow. The opposing action of
supination, moving the hand to a palms-up position, is accomplished by the supinator
with assistance by the biceps (lllustration 20).

For the flutist, power in finger movement is not needed, so contraction of the FDS
is unnecessary and should be avoided. The difference can be felt by gently and then
forcefully tapping the fingertips on a table top; use the opposite hand to feel thadenders
of the forearm. Pressing down on keys with excess force not only makes musk&les wor

harder; it also calls unnecessary muscles to action. A second issue comes iaso play
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both of these muscles gently assist in wrist flexion because they crogssthen their

way to the fingers. To avoid flexion of the wrist, muscles opposing the FDS and FDP,
called antagonistic muscles, must contract to counteract the force ofxibrs flEhe
resulting tension may eventually lead to problems such as tendinitis.

Extension or straightening of the fingers is accomplished by a singleday
muscles and includes the extensor digitorum (ED), the extensor indicis, (EReand t
extensor digiti minimi (EDM) (lllustration 27). The shape of the ED is sintd the FDS
and FDP,; it begins as one muscle that is connected to the thumb side of the humerus just
above the elbow and then separates into four tendons that extend down into the hand.
After the tendons from the ED cross the wrist, they fan out as they near the individua
fingers. Before they reach the MP joints, interconnections exist bethvess tendons
that limit independent extension of the fingers. For example, if any one fingdlyis f
flexed, the other fingers cannot fully extend. Fibrous bands link the adjacent tendons
together in a variety of patterns and at different levels. In addition, some tenddes di
into two parts at the knuckle, sending one each into adjacent fingers. In order for one
finger to extend, the adjacent fingers that are ‘enslaved’ require sooeetd keep them
from extending as well. Opposing flexor muscles, such as the FDS and FDP, are then

activated to keep those fingers down.
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Illustration 27: Muscles that extend the fingers. From The Biology of Musical Performance, Alan

H. D. Watson, 2009, p. 55, Scarecrow Press, Lanham, MD, 20706, with permission.

Once the tendons from the ED reach the fingers, they flatten just beyond the MP
joints into an extensor expansion (lllustration 28). This visor-like hood is a triangular-
shaped flat sheet that wraps around the back and sides of each knuckle and its finger. It
holds the ED tendon in the center over the MP joint and is anchored by ligaments on its

sides. The ED acts to extend the fingers at the MP joint and assists witsi@xiat the

PIP joint.
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Illustration 28: The extensor mechanism and hand muscles. From The Biology of Musical
Performance, Alan H. D. Watson, 2009, p. 58, Scarecrow Press, Lanham, MD, 20706, with
permission.

The El straightens the index finger while the EDM straightens thefiitger.
Both of these muscles begin at this same location on the humerus as the ED. But because
these two muscles are separate from the ED, they provide more independentaontrol

the index and little finger, off-setting the enslavement caused by thenmdterous

connections in the ED.
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Illustration 29: Muscles and tendons on back side of the hand. From The Biology of Musical
Performance, Alan H. D. Watson, 2009, p. 56, Scarecrow Press, Lanham, MD, 20706, with
permission.
Another group of muscles whose tendons insert onto the extensor expansion are

the lumbricals (lllustration 29). These worm-shaped muscles are the only snodtie
body that insert onto another tendon instead of a bone. Unlike the FDS, FDP or ED, the
four lumbricals of each hand are independent muscles with no connection to each other.
When contracting, they bend the knuckles and straighten the fingers. Another group of
muscles that are located within the hand are the interossei (lllustratians! 29).

Similar in shape to the lumbricals, the interossei are grouped in two layerdsy&hef

interossei nearer the back of the hand spreads the fingers apart; thoa lthepalmar
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side brings the fingers back together. Along with the lumbricals, the tendons of the
interossei insert into the sides of the extensor expansion of the fingers.
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Illustration 30: Muscles and tendon of the palmar side of the hand. From The Biology of Musical
Performance, Alan H. D. Watson, 2009, p. 54, Scarecrow Press, Lanham, MD, 20706, with
permission.
Patricia George recommends ‘playing from the knuckles,’ i.e., the MP jomits. L
us investigate why this might be an easy, relaxing and healthy way afigritve fingers
while playing the flute. In the necessary hand position of holding the flute, ad digi

except the left index finger can move from the MP joint. The left index finger mmoss

from the PIP joint since the MP joint is involved in supporting the flute and musinrema
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fixed. The lumbricals flex the MPs along with help from the FDP and the FDS8lyif
the IP joints bend, the MP joint must be stabilized, requiring a simultaneousctontra
of the lumbricals and the finger extensors. A few minutes of sustaining thiaaorir
and a hand cramp results. When moving the entire finger at the MP joint, less work is
necessary. A small co-contraction of the finger flexors and extensocgiiseceto keep
the PIP and DIP joints from extending when the fingers touch the keys. If the flutist
presses down hard, a stronger response from these muscles will have to occur to avoid the
collapsing of a joint. Less work and ease of play is aided by a light touch aslthat wi
avoid the recruitment of unnecessary muscles.

James Galway recommends that flutists keep their fingertips of the right ha
level with the knuckles while playing the flute. This idea is supported by functional
anatomy as well. If the fingertips are below the MP joints, the fingerSexted
significantly more than what is found in the functional position. Even more effort is
required to flex them more so they touch the keys. If the fingertips are digoltt
joints, the forearm extensors are probably contracting to straighten thes faogeewhat.
Keeping each joint close to its functional position allows it to operate withbegt
mechanical advantage. In this case, it means keeping the MP joint at about 30 degrees of
flexion.

In addition to the compartments that contain the lumbricals and interossei, other
muscles within the palm of the hand are also found in three other compartments. The
thenar eminence, a fleshy mass on the thumb-side of the palm of the hand houses muscles

that operate the thumb while the hypothenar eminence on the other side of the palm
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contains muscles that control the little finger. The adductor compartmentothiai
adductor pollicis, a muscle that brings the thumb alongside to the palm of the hand.

As distinct from the other digits, the thumb has a variety of actions and greater
freedom of movement. It is important not only for precise movements, but also for
gripping. Muscles controlling the thumb are located both in the forearm and in niae the
eminence, more commonly called the thumb pad. The thumb has a single flexor, the
flexor pollicis longus, which lies in the forearm compartment alongside tike ©D the
back of the forearm, two extensors and one abductor draw the thumb away from the
hand. The tendons from these muscles are easy to see between the thumb and forearm on
the thumb-side of the back of the hand. When the thumb is held in abducted position, the
more forward extensor pollicus longus tendon and the tendons of the abductor pollicis
longus and extensor pollicis brevis create a slight indentation betweendhedntice
‘anatomical snuff box.” Gentlemen of earlier times would place a pinch of sniisin t
spot prior to sniffing. The thenar eminence contains the short muscles of the thumb whic
include a flexor, an abductor, an adductor, and an opponens. The opponens pollicis draws
the thumb to the center of the palm and rotates it so that the thumb pad faces the palm. In
placing the right hand on the body of the flute, the thumb uses this action as it comes
underneath the right hand fingers. The left hand thumb also uses this muscle aiit rest
the B/B-flat keys.

Like the thumb, the little finger is supplied with short muscles within the palm to
give it more independence. Muscles lying within the hypothenar emineriedaramn
abductor, a flexor, and an opponens. The flutist makes frequent use of the abductor and

the flexor of both little fingers as they operate multiple keys. The right litdedihger
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in particular is called upon to operate from three to five keys. In a similatonthe
opponens muscle of the thumb, the little finger opponens muscle brings the little finger
closer to the thumb and rotates it so that its pad can approach the thumb pad.

In holding and balancing a flute, flutists have frequently been observed to shake
out one hand or the other during a break in the playing. The muscle aches and cramps in
the hand probably result from the small muscles of the hand struggling to hold the flute
and finger it. The flute can be most effectively balanced on the head of the sdtond le
metacarpal with the right thumb and lip providing counter-pressure to each. This thre
point system almost eliminates the need for the small muscles of the hand tovwdwrlany
in balancing the flute. The left hand is under the flute, so no intrinsic hand margcles
required to keep it there; the arm as a whole is supporting the flute. The right thumb is
pushing forward and up slightly. To get it in the most balanced position, the flutist can
imagine reaching from the tip of the right thumb to the tip of the third or fourth thgit;
thumb should provide a pivot point upon which the right hand can rotate. To keep the IP
joint of the right thumb straight, a co-contraction of its flexors and extensost
contract, but the actual work of pushing the flute forward and up is done by the right
shoulder flexors and abductors. The connection of these muscles to the neck
demonstrates the idea of a kinetic chain — a small action of the right thumb lebds al
way to the neck.

Positioning the fingers on the keys however would involve the lumbricals,
interossei, and short muscles of the thumb. Hands come in many sizes but flutes do not.
The keys will always be the same distance apart so some fingers have honstnestc

than others in order to cover the holes. Changes in fingering are accomplished by
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contractions of the finger flexors and extensors found in the forearm and the luminrical

the hand. The interossei of the hand do more to position the fingers on the keys, not move
them up and down. When hands are too small, fingers too short or little, or joints are
hyper-extended, adaptations are in order. Young players can spend more time in the
cross-hand position or work with their headjoints. They and adult players can benefit

from the variety of devices that have been designed to make the flute easier to hold.

The innervations of the arm is provided by the median, radial, and ulnar nerves as
they course through the upper and lower arm, branching out into the hand and'fingers.
The radial nerve spirals around the back of the arm, through the triceps, around the
outside of the elbow and then to the back of the forearm where it supplies the extensors
of the elbow, wrist, and hand. It is the least injured nerve by musiéians.

The median nerve runs down the front of the arm under the biceps, in front of the
elbow, and down into the forearm in between the two parts of the pronator teres muscle.
When this muscle contracts, as it does when the wrist turns so that the palms are down,
the median nerve can be compressed. The flexor muscles of this anterior oempaft
the arm protect it on its way to the wrist. In the forearm, the median nerve supplie
flexor muscles of the wrist, fingers, and thumb. The median nerve then travels through
the carpel tunnel on its way to the hand. The carpel tunnel is the most common site of
entrapment for the median nerve and a major problem for musicians. It is themy n
that passes through the tunnel; it supplies the short muscles of the thumb and the
lumbricals of the index and middle finger. It provides sensation to the skin of patiaar si

of the thumb, the index and middle finger, and half the ring finger.

73 .
See lllustration 19.
"Watson, Biology of Musical Performance, pp. 64-65.
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Like the median nerve, the ulnar nerve runs down the upper arm under its
muscles, but it instead of going in front of the elbow as the median nerve does, the ulnar
nerve travels around the medial end of the humerus through the cubital tunnel
(NNlustration 22). Bounded by the olecrannon (what we call our ‘elbow’) and the hemer
the ulnar nerve is close to the surface at this point and is easily bumped, resuhling i
name “funny bone.” In the forearm, the ulnar nerve runs between two heads of one of the
wrist flexors. It supplies one of the wrist flexors and the deep finger #drothe £
and %" fingers. It then passes through the wrist in a depression between two aptle ca
bones (pisiform and the hook of the hamate) called Guyon’s canal. Here it is bldnera
to compression in a similar fashion as the median nerve has in the carpel tunnel. The
ulnar nerve supplies most of the small muscles of the hand included the short muscles to
the little finger, all the interossei, the lumbricals to the fourth ard fitigers, and the
thumb adductor. It provides sensation to the skin of the little finger and the adjacent side

of the fourth finger.
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[llustration 31: Innervation of the hand. From The Biology of Musical Performance, Alan H. D.
Watson, 2009, p. 64, Scarecrow Press, Lanham, MD, 20706, with permission.

As first mentioned in the previous section covering the wrist, the nerves and
tendons of the forearm must pass through the wrist on their way to the hand. In order to
keep them lying flat against the wrist when they move, a strong band of tiiede ca
retinacula surrounds the wrist. A similar set of retinacula binds the tendonshof eac
finger. At the base of the palm, a large number of tendons and nerves pass through the
carpal tunnel. A total of nine flexor tendons pass through the carpal tunnel. These tendons
include the four tendons of the flexor digitorum profundus, four tendons of the flexor
digitorum superficialis, one tendon of the flexor pollicis longus and one tendon of the
flexor carpi radialis. Each tendon has its own narrow channel and is surrounded by a
fluid-filled double-sided sheath that gives it freer movement. If a maseiats tendon is
overused, or stressed due to an awkward position or excess tension, the tendon and/or its
sheath can become swollen. The inflammation of these structures is catisiddeitis.

Swelling of these tissues and the resultant loss of space causes ar imchieetson,
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which causes more swelling - a vicious cycle which may lead to carpel symtgbme.

A simple way to avoid this condition is to keep the tendons and the median nerve in the
tunnel by slightly extending the wrist during flute playing. A position of viléstion

pulls the tendons against the retinaculum; this should be avoided.

Any or all of the fingers of the hand may exhibit hypermobility or double-
jointedness. In this condition, the range of motion of a joint extends beyond that which is
considered normal. An example of this ‘trick’ is when the last finger joint behids thie
second-to-last joint is still straight. Each finger has a complicatieth®r mechanism
composed of tendons, ligaments and muscles. On the sides of each finger are oblique
retinacular ligaments (ORLS) which are part of this mechanism. In hflexi@n of the
finger, the DIP and PIP joints flex along with the MP joints. But this can be overridde
by the position of the ORLSs. If they lie above the axis of motion of the PIP joint, these
ligaments passively allow extension of the PIP joint. Tension in these ligameaiused
by the flexion of the DIP joint; to avoid it, the extensor tension at the PIP jointbaus
relaxed before the FDP muscle can effectively flex that joint.

Many flutists of all ages experience the collapse of one of the IP jointgydur
playing, most frequently the right little finger. A common occurrence, véneir not to
eliminate this action has been debated. But in order to achieve evenness oftcfinger a
this extra ‘waggle’ can add unnecessary time while changing from oneifiggerthe
next. Gustav Scheck addresses this issue in his method book in the chapter on technique
and rhythm” In his discussion on technique he calculates how fast the fingers must

move for different note values at different speeds. When playing in 4/4 mdiex wit

> Gustav Scheck, The Flute and its Music, trans. by Christine Gustafson (Austin: University of Texas,
1993), pp. 330-331.
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guarter note equal to 120 mm, the quarter note has a length of 2 a second. Sixteenth
notes would then have a length of 1716 a second. Normal fingering changes take a
fraction of a second, estimated at 11251/32 of a second. The more highly developed
players can reduce the amount of time taken to make the fingering changes, litg an ex
waggle of an IP joint would lengthen this lag time significantly. So for a devejopi
player, half of the time of a sixteenth note is used up in finger chaaljgagy;there is

no time for any extraneous finger movements.

Other problems in joint hypermobility also must be considered. Playing with any
joint in the hyperextended position places a higher work load on the musclesdcattache
it. A hyperextended joint leads to tension and a stronger grasp of the flute instead of
gentle, balancing of the instrument. Collapsed joints in the fingers alsoaked t
avoided in order to develop a smooth technique as mentioned in the last paragraph.

When repertoire demands excessive use of the footjoint by the little,fthger
thumb can be moved down towards the footjoint in order to shift the center of gravity of
the hand away from the fifth digit. The little finger is therefore less liteelye bearing a
large part of the load of balancing the flute, even though it never should, and willrbe free
in its movements. Relieving the little finger of its load allows the flatidteep it in a
more functional position of slight flexion. If the flutist seems to not have much
independent control of the right little finger, slight wrist motions could help dumimg t
fingering changes of the keys on the footjoint. As the fourth finger might theige m
likely to come off the hole of its key, placing a plug in that key hole might be a good

alternative.
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After this long and complicated discussion of the arms and hands of the flutist, the
next step is to see what effect the alignment of the flute’s joints has upon the huma

body.

Methods of Flute Alignment

Methods of aligning the headjoint of the flute can be divided into three camps:
traditional, Rockstro, and modified RockstfdThe traditional or classic method requires
the embouchure hole in the headjoint to be lined up with the center of the keys of the
middlejoint, and usually with the rod of the footjoint as well. The surface of the keys
remains flat; they are not tilted forward or backward in any way. This satiglenent is
the standard assembling instruction that the majority of American flutigéshesen
taught. Important flutists who advocate this method include William Kincaid (1895-
1967)/" Frances Blaisdell (1912-2009), Michel Deb&4tancy Toff/° and Theobald
Boehm (1794-1881% the original designer of today’s modern flute.

Richard Shepherd Rockstrb8g6-1906) a prominent British flute designer and
maker, wrote an extensive volume on the flute with significant detail given todperpr
method of assembling and aligning the joints of the instrument. In it, he statéuethat
adjustment of the headjoint was the most important adjustment and recommended that
“the outer edge of the mouth-hole [i.e., the edge opposite the aperture where the air

stream strikes the inner wall] shall be rather within than without the lireeafantres of

e Diagrams of the classic and Rockstro alignments are found in Appendix D.

7 John C. Krell, Kincaidiana, second edition (National Flute Association, Inc.: Santa Clarita, California,
1997), xiv.

78 Debost, The Simple Flute, pp. 18-20.

7 Nancy Toff, The Flute Book, second edition (Oxford University Press: New York, 1996), pp. 31-2.

¥ Theobald Boehm, The Flute and Flute-Playing in Acoustical, Technical, and Artistic Aspects (Dover
Publications: New York, 1964), p. 111.
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the finger-holes.?! The head-joint is turned further in than in the traditional method,

with the outer edge of the embouchure hole lining up with the centers of the keys. The
keys are therefore angled forwards so that the heavy rods that run dowrgtheofethe
middlejoint remain on top. The reason for aligning the flute in this manner is to Ipéace t
middlejoint in a position so that it is balanced without any pressure fromrageydi The
heavy rods are on top instead of toward the back. Rockstro recommends that the footjoint
be arranged so that the little finger can reach the keys without causiegtloé the hand

to move. He cites a long line of flutists who advocate this approach: Johann Joachim
Quantz (1697-1773), Francois Devienne (1759-1803), Antoine Benoit Berbiguier (1782-
1838), Louis Francoise Drouet (1792-1873), Raphael Dressler (1784-1835), Thomas
Lindsay (1828-307?), Jean-Louis Tulou (1786-1865), Charles Nicholson (1795-1837), and
Victor Coche (1806-1881). A long-standing antagonism between Rockstro and Boehm
could have motivated Rockstro to propose and support any idea that would contradict
Boehm, this alternative method of alignment being one of them.

The modified Rockstro alignment is just that — anything between the traditional
method and the true Rockstro position. Walfrid Kujala, Professor of Flute at
Northwestern University and retired piccoloist of the Chicago Symphony, aliodes
modified designation another way:

‘Modified Rockstro,’ just for clarification, refers to the fact
that since my right thumb is double-jointed, | can press the

pad of my thumb against the flute tube instead of the tip of
my thumb, and is much more comfortable for my thdfb.

8 Richard Rockstro, A Treatise on the Construction, the History, and the Practice of the Flute, second
edition (Musica Rara: London, 1928), p. 418.
#2 Email dated 9/29/2008.
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The purpose for the survey investigation of these different methods of altbeing
flute is to see whether they are related to any physical problemssflust experience.

The Rockstro position requires more involvement of the right arm due to the over-reach
of the right hand in order to set the fingers on the forward-slanting keys. The classi
alignment allows the flute to easily fall backwards when few fingergmagaged; the

fifth digit of the right hand frequently takes on the role of balancing the fistead of

just pushing down its key. Tension to maintain this position can lead to more serious
musculoskeletal problems. In the investigative section of this document, the online
survey asks questions related to these and other relevant issues.

To review, the scientific position of function for the hand is with the wrist slightly
extended (20 — 30 degrees) with slight ulnar deviation (10 degrees). The fingers are
moderately flexed at the MP joints (45 degrees) and PIP joints (30 degréetjenDIP
joints slightly flexed.This position provides the best mechanical advantage for actions of
the fingers, i.e., the flexors of the finger can operate with the least postbiele the
Rockstro position, the right wrist is bent more than recommended, pulling the tendons out
of the carpel tunnel, causing undue strain. With an over-flexed wrist, the fingatsaare
mechanical disadvantage. The tightness of spaces under the retinacula adtthe wr
depends on the joint andgt&lf the wrist is straight, the space is at its largest. The more
the wrist is bent, the more the flexor tendons get pushed together. On the opposite side,
the extensor tendons are stretched and therefore must work harder to raise the finge

In the Rockstro position, the right arm must be raised slightly higher or the flute

drooped lower to accommodate the greater flexion of the wrist. This awkwdednag

 Watson, The Biology of Musical Performance, p. 59.
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only causes excess stress on the finger flexors, it sets up a bad kinetictbhanegches
all the way to the spine.

Of the 181 respondents to the online survey, only 11 flutists or 6.2% used the
Rockstro alignment. A slightly higher number, 42 flutists or 23.6%, used the modified
Rockstro method. Sixty percent of the Rockstro flutists reported neck pain, a ngesh lar
margin than the modified Rockstro users (32.5%) or the traditional alignmesisfluti
(43.4%). Since this 60% was only six people, care should be taken in drawing
conclusions. But with such a large percentage of flutists reporting neck pain (41%), it
bears looking into every possible cause. Holding the right hand in a position of idcrease
wrist and MP (knuckle) flexion puts the fingers at a disadvantage and inctieasesd
of the right shoulder musculature.

When the joints of the flute are assembled in the traditional alignment, the
embouchure hole is in line with the center of the keys of the body. The starting point for
lining up the rod of the footjoint with the rest of the flute is also having it be aligited w
the center of the keys of the body. As the flute is balanced in the hands and hgainst t
lower lip, the keys are flat to the ceiling. The flute itself is not to be he#dlpleto the
ceiling; rather it is the keys that are to be held so that they &igred forward or
backwards. The end of the flute droops downward and is forward enough so that the right
shoulder does not elevate. The neck is straight because the embouchure plate can lay
across the lip in an asymmetrical fashion.

Emmanuel Pahud has been observed during performances to lean forward at the
hips when playing more technically difficult passages. In this position the haraadec

freer because now the rods of the flute are pointing towards the ceiling, baldnecing
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flute a little better. Although not a position anyone would use permanently, a temporary
move to this stance is a great way to manage difficult technical passabjesat the
audience to a clear view of quickly moving fingers.

A review of the Patricia George method for teaching hand placement oatthe fl
is appropriate at this point. Beginning with the left hand, place the ring fiingfe(the
most difficult finger to manage), then the middle, then the index finger. Turn the flute
over with the palm up and let the flute roll onto the hand. This motion positions the flute
on the palmar aspect of the MP joint of the left index finger where it caagestulcrum
point. By balancing the flute here instead of pushing it against the edge of the index
finger, pressure on the nerve traversing up the side of the finger can be avdieied. A
settling the flute on the base of the MP joint of the index finger, the thumb can be
dropped onto the thumb key. The contact point of the thumb will not be on tip, but rather
further down near the joint crease. The thumb should remain straight, not fleged; it i
easier to move the thumb on and off the key when it is straight as opposed to when it is
flexed. Keeping the IP joint of the thumb flexed during playing involves co-caoioinac
of the flexor pollicis longus, extensor pollicis brevis and abductor pollicis longus.
Keeping the IP joint of the thumb straight is a relaxed and more functional polithen.
left thumb is bent, it is all too easy to let it support part of the weight of the tthigas
turn limits the free action of the thumb. The flutist should place the left hand detple
under the flute (not alongside), allowing the second MP joint of the left hand to bear the
entire weight. Not only is the left thumb freed from this weight-bearing tiodewrist can
also avoid the excessive radial deviation required when it approaches the flutedrom

side.
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Before placing the right hand on the flute, make a fist in order to place ttarwri
a position of function, i.e., in about 20-30 degrees of extension. This angle can also be
estimated by making a fist and laying the forearm on a flat surfabeaswec table; the
wrist will naturally assume a small angle of extension. Place tleefiriger on the E-
flat/D-sharp key, then the ring finger, the middle finger, and finally the ifidger. As a
small degree of ulnar deviation is part of the functional wrist position, takecchend
the wrist toward the thumb (radially) as little as possible. One way t& ¢hisaduring
playing is to occasionally direct attention to the end of the middle digit of tiheh@nd
where it strikes the key; it should be in line with the forearm as much as poSsilgart
of positioning the right hand involves avoiding ulnar deviation of the wrist and pronation
of the forearm as much as possible.

The thumb of the right hand can be opposite the index or middle finger, or be
placed in opposition between them. The natural placement varies from individual to
individual and should not be static. A visual cue for what is natural can be seen by
grasping a Coke can; notice where the thumb naturally aligns with the fingers and
replicate that on the fluf¥.Another image that may help thumb placement is to imagine
the tip of the right thumb and fourth finger reaching for each other. In consideging th
thumb as a axis for rotation of the hand, placing it under the third finger has its
advantages. If not kept there always, the thumb can be shifted down to this spot when
playing notes that require frequent use of the keys on the footjoint. This duftertrse
center of gravity of the hand downward as well, putting it in a better position tomperf

the small movements required by the little finger.

8 George, Flute Spa.
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In fitting the flute to the hands of young beginners, the challenge is truly grea
Their small stature needs modifications in body position and on the flute itsedo ke
them from developing bad habits with hand position. Playing in the cross-hand position
eliminates right hand problems since it is holding the barrel; many tunes paayéd in
this position by using harmonics. Another excellent solution for young playessis a
curved headjoint. Other modifications can be either purchased or made at home.
Thumbport, Bo-Pep, StediRest, and other devices are all designed to help the h@nds gras
the flute more efficiently. Less expensive ideas are to use pencil €(¢shieand opened
out), mole skin patches, or air conditioning pipe cut to fit for the right thumb and/or the
base of the left metacarpal.

In adult flutists, silver ring splints or theraplast splints, which are migdica
prescribed devices, can help with the hypermobility of the IP joints medtearéer.
Players have used everything from Band-Aids to paper clip splints to keep diitsn

a flexed, functional position.
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CHAPTER NINE

THE JAW, EMBOUCHURE, AND VOCAL TRACT

When presented with the idea of anatomy as it relates to flute-playing, ma
flutists would probably think of the embouchure and jaw first. Much of the time in
private lessons and practicing is spent working on tonal quality, with flute teagikimg
directions about how to form a good embouchure and how to set-up the oral cavity and
throat. Jaw movement has been a much-discussed topic on the Flute List, an online email
discussion group. Documentation of temporomandibular dysfunction (TMD) in flutists is
small, but symptoms of the disorder appear to be significant in trombone, trumpet, tuba,
violin, and viola player§> Problems of the jaw are more prevalent in individuals with
joint hypermobility, or double-jointedness, and since flutists are representes gndup,
extra attention should be given to understanding the workings of tH& jaw.

Unlike the arms, it is a little more difficult to visualize exactly wisagaoing on in
the throat while playing and the fine control that governs the lips is frequently a
stumbling block to developing players. A good understanding of the anatomy in this area

of the body will not only help teachers communicate clearly and accuratklyheir

8, Taddey, “Musicians and temporomandibular disorders: prevalence and occupational etiologic
considerations,” Cranio: the journal of craniomandibular practice 10:3 (1992), pp. 241-4.

® Nicolas Patrone, Richard Hoppman, Judy Waley, and Beatrice Chauncey, “Benign Hypermobility in
a Flutist: A Case Study.” Medical Problems of Performing Artists 3:4 (1988), pp. 158-61.
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students, but it will also provide a scientific mental image of what is going aleitise

body during flute-playing.

The Jaw

The skull, or the cranium, is composed of several bones whose borders fuse in
early childhood. The lower edge of the front of the cranium is bordered by the zygomatic
bone, or cheek bone, the top row of teeth and the mastoid process of temporal bone, a
palpable bump felt immediately behind and slightly below the ear. It may jessuy to
find that so much of the face, i.e., the lower half, is hanging below the skull tzdher t
being a part of it (lllustration 32).

The jaw bone, or mandible, is a horse-shoe shaped bone that hangs below and
slightly in front of the cranium. Its articulation with the skull at the tempm@dess is a
modified hinge joint called the temporomandibular joint (TMJ). As jaw movement occurs
during the playing the flute, the complicated movements of this joint are mel&sch of
the two TMJs has a disk that separates the articulation into two separateujgpetsand
lower, that function slightly differently. The lower joint, which is formed by the
mandibular condyf€ and the bottom surface of the disk, is a simple hinge joint. This
type of joint operates much the same as a door hinge. The upper joint is formed by the
articular eminence and the top of the disk; it is a plane or gliding joint.

The TMJ is one of the most frequently used and strongest joints of the body. Even
though the joint provides the action of chewing, most TMJ movements are empty-mouth
movements. The cartilage covering the articular surfaces is designeddtetodpeated

action and high-levels of stress. Muscles acting upon the TMJ are desigoreditie

¥ The mandibular condyle can be felt by placing a finger in the ear canal and pressing forward.
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power but also the intricate control required for speech, singing, and other similar

activities.

Closed

coronoid process
~ P

. disc

zygomatic
arch =

condyle

_ mandibular notch

angle

mandible

Illustration 32: The skull and jaw.

The five basic motions of the TMJ are opening and closing the mouth, jutting the
chin forward, sliding the teeth forwards and backwards, and sliding the tedteto e
side. These motions can be combined in a myriad of ways, effecting the fine control
alluded to earlier. Opening the mouth involves a rotation and gliding of the TMJ. The
amount the mouth can open is considered normal if the flexed PIP joints of two fingers
can be inserted between the teeth. A normal range of motion for jutting the teetidfor
would be that the upper and lower teeth touch edge to edge. When the teeth slide to either

side, a normal amount would be movement the full width of one of the central incisors in
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each direction. Normal resting position of jaw is with 1.5 to 5.0 mm of free space
between the upper and lower incisors; this small gap is important for rest aindNtepa

that in the normal resting position, the teeth are not touching.

Posterior portion of
digastric muscle

Anterior portion of
digastric muscle

[llustration 33: Digastric muscle and hyoid bone. From Joint Structure & Function, 4™ Edition,
Pamela K. Levangie and Cynthia C. Norkin, 2005, p. 222, F. A. David Company, Philadelphia, PA,
19103, with permission.

Major muscles acting upon the TMJ include the digastrics, temporalis,terasse
and pterygoid muscles (lllustration 33 and 34). The digastric muscle is the maim acti
muscle in opening the mouth and lowering the jaw, which is of prime importance to
flutists. It is actually composed of two muscles that extend from the hyoid bone. The
hyoid is firmly attached above the thyroid cartilage at the level of theb¢bivical
vertebra and is suspended by ligaments that reach from internal procebssetewidoral
bone above it. A U-shaped bone, the hyoid serves as an attachment for anterior neck

muscles and a prop to keep the airway open (lllustration 34).
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Illustration 34: The hyoid bone, inferior view.
The forward portion of the digastrics muscle runs from the sides of the chin to the hyoid
bone and the back portion connects the hyoid to the mastoid process of the skull slightly
behind and below the ear. These muscles are also assisted by the infenargforti
lateral pterygoid, a triangular two-headed muscle. It lies inside of thenbalars on the

lower surface of the skull. The lateral pterygoid then inserts into the TMJ.

Lateral
pterygoid
muscles

pterygoid
muscles

Illustration 35: Pterygoid muscles. From Joint Structure & Function, 4™ Edition, Pamela K.
Levangie and Cynthia C. Norkin, 2005, p. 223, F. A. David Company, Philadelphia, PA, 19103,
with permission.

The jaw is raised by the temporalis, masseter, and medial pterygoid snUswe

medial section of the pterygoid muscle is also two-headed and connects the undersurfac
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of the cranium with the interior aspect of the mandible. It flanks the masagtelem

which lies parallel to it but on the outside of the mandible. When clenching the teeth, the
masseter is easy to feel as it protrudes out to the sides. The temporalisbhegssen

the side of the head above the ears in the temporal bone and goes under the zygomatic
arch, extending down to insert on the coronoid process of the jaw (lllustration 36).

The rest of the motions of the mandible use the same muscles but in different
sequences. A bilateral action of the masseter and pterygoids brings floewavwd while
a bilateral action of the posterior fibers of temporalis with assistaoceanterior
portion of digastrics brings the jaw back.

The TMJ has a close relationship with the cervical spine in that many mumtles t
attach to the TMJ also attach to the cranium, the hyoid bone and the clavicle. Tinese sa
muscles have actions on the cervical spine and the joint between C1 and the base of the
skull. Abnormal positions of the head and neck can therefore have an affect the position
or function of the jaw and the TMJ. Poor posture, most commonly a forward head, can
upset the balance of the muscles that support the weight of the head. The cervical
extensors can become shortened by disuse or lengthened by over-stretching and the
forces they normally exert during correct posture are diminished. Thorambnae
may adapt to oppose the forward position of the head by assuming a larger kyphotic
curve. All joints and vertebrae, the TMJ included, and the muscles and tissuestmat att
to them suffer extra wear and tear when they are not in proper alignment. Theragmpt
of TMD mimic those of patients whose primary problem is in the cervical spaze
These include headaches, decreased range-of-motion of the cervical spineresd re

pain from the TMJ to the neck.
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Studies indicate that TMJ degeneration is not an expected part ofaging.
However, the TMJ is affected by aging to the extent that all joints aredmoybng less
supple and elastic, and losing biomechanical clarity. But more extreme ddgener
changes in the TMJ postmortem may well be a result of preexisting problems gumst not
aging alone. So we should not expect TMJ problems as a natural course.

TMDs are primarily the result of mechanical stress whether it isw#e pcoblem
such as whiplash or a chronic problem brought on by long-term poor posture. The most
common forms of TMJ problems are inflammatory conditions, capsular fibrosis, joint
hypermobility and dislocation, articular disk displacement, and other degenerative
conditions. Inflammatory conditions include inflammations of the joint capsule atsl/or i
synovial lining, rheumatoid arthritis being the primary culprit. Capsulandibroccurs
when repeated episodes of inflammation lead to adhesions and a restriction of ntoveme
Long periods of immobility, trauma or arthritis can cause capsular fibragisular disk
displacement is signaled by an audible click during opening and closing inglitteit
the disk does not relocate normally. Degenerative conditions of TMJ include rhedimatoi
arthritis and osteoarthritis. Eighty to ninety percent of the population over 6)oldar
has some symptoms of osteoarthfifis, condition caused by repeated trauma to the joint,
particularly between articular surfaces. In the case of TMD, the joinésgarows,
erosions and bone spurs form, and scarring and remodeling of the joint occur.

All of the information above serves as an important reminder for flutists to

maintain a neutral posture of the head upon the cervical spine. Forward head should be

B u. Nannmark, L. Sennerby, T. Haraldson, “Macroscopic, microscopic and radiologic assessment of
the condylar part of the TMJ in elderly subjects. An autopsy study,” Swedish Dental Journal 14 (1990), pp.
163-9.

89 Levangie and Norkin, Joint Structure & Function, p. 227.
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discouraged strongly, even though this position enhances the opening of the upper
respiratory passageways. Not only are the bones and muscles of the neck ceatpromi
by a forward head, but the TMJ is also next in line to sustain injury. As the pgeenta
flutists with neck pain ranked first in the survey accompanying this document, the
priority of this issue is clear. Many flutists also tilt their heads toitie in their playing
positions in order to avoid raising their right shoulder. A forward leaning, rotatedale
spine is in a compromised position and provides a biomechanical predisposition for
musculoskeletal problems and extensive pain.

An example of childhood asthma given in @leent Structure & Functiomas
direct bearing on the playing position of the head for flutfsTe authors explain that
the difficulty a child with asthma has in breathing through the nose may lead him/he
hyperextend the cervical spine to more fully open the upper respiratoryTinact
position puts added strain on the TMJ and surrounding tissues. With asthma, the child
may call in the accessory muscles of respiration to assist with ingpirathe scalene
and sternocleidomastoid muscles. Overuse of these muscles contributesvara fierad
posture as well. The TMJ becomes inflamed due to the strain; repeated inflammat
causes fibrosis, a much more difficult condition to treat. This very sameoposstn
describe a typical posture of a flutist — a hyperextended cervical spma fatward
head. The asthmatic’s neck position to increase air flow is mimicked by houésisf
Although not the only cause of neck pain, this stance certainly predisposes one to it. If

lack of adequate air is the flutist's problem, then more emphasis should be put on

%0 Levangie and Norkin, Joint Structure & Function, p. 224.
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improving the speed and control of the exhalation instead of sacrificing a headthy
posture. The forward head posture is listed as one of the signs of TMD.

Much discussion of jaw movement among flutists centers upon embouchure
adjustments. The normal resting position for the jaw works well for playing tlee Aat
the jaw is attached to the skull by ligaments and muscles; these can bd egldxhe
jaw can hang below the front half of the skull, creating a large oral cavitscl®ltension
resulting from any number of things — nerves, effort, etc. — can bring the jaw hgt so t
the teeth are closer together. Also, some individuals just naturally have a loiézfiean
others; that is, their teeth fit into each other with a greater overlapimgsuala smaller
oral cavity. If the tongue is held high as well, the oral cavity becomes eaieism
restricting the air space necessary for a resonant sound. In order toadthise
problems, flutists are rightfully instructed to drop their jaw as far as #n@yBut muscle
tension can also occur from pulling and holding the jaw down too far. A healthy
equilibrium should consist of a hanging jaw, a lowered tongue, and a balanced head over
a properly aligned cervical spine. Flutists should be aware that TM joint dyisfurs
more likely to occur from a forward head posture than from the small movements we

make during embouchure changes.

Face

The muscles of the face are innervated by the facial nerve, which is thensavent
twelve cranial nerves (lllustration 36). Cranial nerves exit direatiy fthe brain stem,

the lower part of the brain above the spinal cord, whereas spinal nerves exit the spina

91 Levangie and Norkin, Joint Structure & Function, p. 228.
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cord. This discussion will be limited to the muscles of the mouth as they are refponsi
for the flutist's embouchure.

The shape of the mouth and lips is controlled by four main groups of muscles: (1)
elevators, retractors, and evertors of the upper lip, (2) depressors, reteaudogsertors
of the lower lip, (3) the orbicularis oris, and (4) the buccinators. Elevatoes;taats, and
evertors of the upper lip include the zygomaticus major and minor and the levator labii
superioris. The zygomaticus minor along with the levator labii superioris badlatretr
and/or evert the upper lip. The zygomaticus major elevates the labial comptissure
corners of the lips, in order to smile. The depressors, retractors, and evetterofer
lip are the depressor anguli oris, depressor labii inferioris, and mentalis. Jries st
anguli oris depresses the labial commissure bilaterally to frown.dRetrand/or
eversion of the lower lip are accomplished by the depressor labii inferitiis) shows
the emotions of sadness or pouting. The mentalis elevates and protrudes the lower lip,
elevating the skin of chin, showing the emotion of doubt. It can also turn the bottom lip
inside out. The orbicularis oris is the sphincter that encircles the entire mothh. |
following illustration, it is labeled the purse string muscle. It canljotébse the lips in a
thin line, contract in a brief contraction to produce a kiss, or it can resist distension as
when blowing. The last group of muscles acting on the mouth and lips are the
buccinators, the check muscles. In their relaxed position, they press againstathe m

teeth. These muscles can resist expansion when blowing.
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Illustration 36: Face muscles. From The Biology of Musical Performance, Alan H. D. Watson,
2009, p. 194, Scarecrow Press, Lanham, MD, 20706, with permission.

The formation of the flutist's embouchure is of paramount importance in

producing a beautiful sound. Renate Unger describes two typical ways of fomaing t

embouchuré? In any case, the tongue should be flat and wide, whicbtiss normal

resting position. Having the oral cavity form the ‘0’ in the German language or i

English, ‘ew,” causes the back of the tongue to drop down, out of the way. Also helpful is

to have the back sides of the tongue touching the molars. The first typical emleaschur

the ‘stretched wide’ formation with the buccinators and smiling muscledststrg the

lips wide so that they flatten and lie taut against the teeth. The mouth caalftisits

unconsciously widened laterally as well.

%2 Renate Unger, The Flute; A Tutor and Study Book I, trans. by William Waterhouse (Leipzig:

Deutscher Verlag fiir Musik, 1988), pp. 41-2.
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In the ‘turned out’ embouchure, the mouth cavity is narrowed and the cheeks are
laterally laid against the teeth. Lips are slightly curved outward;gt@saomplished by
the contraction of the obicularis oris, the muscle that encircles the lips. Tlaedips
elastically tightened at the same time by the buccinators and depmegsboas. The
blowing aperture is formed from the moist mucus membrane immediately adjthiring
lips in both embouchures. In the ‘stretched wide’ embouchure, the taught lips have less
flexibility than in the ‘turned out’ embouchure.

James Galway recommends that flutists place their index finger hotigonta
underneath their bottom lip, letting the bottom lip come forward over the finger, in order
to discover where the headjoint should rest. In doing so, the flutist will be using the
depressor anguli oris and probably the mentalis muscle as well. Both ara used i
producing the ‘turned out’ embouchure. Suzuki methods use the image of a ‘horse face’
to get the same turn-down corners.

The aperture width must equal or be less than the width of the embouchure hole in
order to make efficient use of the air stre&rti.a student has a tear-drop upper lip, that
is a lip with a dip in the center, they are not necessarily ineligible to sucsaditlést.

They must be directed to play off the side of their lips, preferably to theldiasthe
flute will be able to naturally angle forward from the plane of the body.

A group of scientists has studied the embouchure of the flutist as it related to the
air pressures and flow of the respiratory apparatus. Because it alsedauf breathing,

the discussion of this study is found in Chapter Ten.

» George, Flute Spa.
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Oral Cavity and Tongue

The oral cavity is bordered by the cheeks on the sides, the tongue on the bottom
and the palate on the top. The f&f° of the palate is hard; posteriorly the &t is
without bone and is called the soft palate. In the center of the posterior of the geft pala
is the uvula, the small projection downward of tissue (lllustration 37C). The sdi pala
may be elevated so that it is in contact with the posterior wall of the pharynx. thise
passageway is closed off, breaths are taken through the mouth. The soft paldsemay a
be drawn to contact the back part of the tongue. In this case, expired air i®Rept fr
entering the mouth and any substance in the mouth is blocked from entering the pharynx.
The soft palate is moved by five separate muscles that arise from thef baseranium.

The tongue is a mobile organ composed of striated muscles partly in the oral
cavity and partly in the oropharynx, which is the area between the uvula and the hyoid
bone (C3). Four intrinsic and four extrinsic muscles make up each half of the tongue. The
intrinsic muscles by definition are not attached to bone; @hethe tongue and control
its shape. The extrinsic muscles originate outside the tongue and attach tg doftee
from the mandible, the hyoid bone, the styloid process of the temporal bone, and the soft
palate. These muscles mainly control tongue placement. The resting g@aceriine
tongue is up against the roof of the mouth.

Underneath the tongue is a strip of tissue that connects its inferior surfhee to t
floor of the mouth. If the frenulum of the tongue, as it is called, is overly langayi
interfere with speech and other actions. The labial frenula are similarofdigsue that

extend from the gums above and below the upper and lower front teeth; they connect the
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gum area with the inner walls of the lips. Both the frenulum of the tongue and e labi
frenula can be clipped if too large.

A resonant flute sound comes in part from a large oral cavity. In order to achieve
a rich sound, flutists have been instructed to do many things including drop their jaw,
allow their cheeks to puff out, and to ‘play from the upper nose.’ The lateryctetets
to the raising of the soft palate, which in turns does create a larger atgl Adowing
the cheeks to slacken may enlarge the oral cavity, but the power of theaar steg be
diminished as the lips work harder to maintain the correct aperture. Dropping tise jaw i
another way to increase this space, but care must be taken to do so only as fablas possi
without undue exertion. The jaw should hang down relaxed, not by strong muscle
contractions.

Since the resting place of the tongue is against the roof of the mouth, the flutist
must learn to be aware of where it is and use it to support and not hinder their flute
playing. The tongue can be pulled down flat and kept out of the way of the airstream
can also be bring upward in order to change the angle of the air streamerDiff@rts of

the tongue are used for articulation.
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Pharynx, Larynx, and Trachea

The pharynx encompasses the upper expanded part of the digestive and
respiratory system which is posterior to the nasal and oral cavitiesetidsxtownward
behind the larynx to the upper border of the esophagus. The widest part of the pharynx is
opposite the hyoid bone and the narrowest section occurs as it changes into the
esophagus.

Different terms are used to describe the different sections of the pharynx and
familiarity with their usage is helpful (lllustration 37A). The nasophaigrtke area
behind the nose and above the soft palate; its function is solely respiratory and is non
collapsible. The soft palate at the back of the roof of the mouth provides a flap that
separates the nasopharynx from the next section, the oropharynx, which is posterior to
mouth. The oropharynx and the laryngopharynx below it, are passageways that handle
food and air. The later is posterior to larynx and extends from the top of epiglofis to t
cricoid cartilages at the level of C4-6. Its sides and back walls areddoyn@uscles.
Another way to understand the pharynx is that its segments are determiheeleby
openings on its anterior wall; these openings are the nose, mouth, and larynx. The soft
palate is the flap that regulates openings to the nasopharynx and the oropharynx, and the
epiglottis serves as the valve guarding the entrance of the larynx. Musttiespbiarynx
include layers of voluntary muscles that constrict the area during swallawthglevate,

or shorten and widen, the pharynx and larynx during swallowing and speaking.
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Illustration 37: The larynx and pharynx. From The Biology of Musical Performance, Alan H. D.
Watson, 2009, p. 140, Scarecrow Press, Lanham, MD, 20706, with permission.
The larynx, or as it is commonly called, the voice box, is a complex organ of
voice production (lllustration 37B). Located at the front of the neck at the level 6f C3-
it is composed of nine cartilages connected by membranes and ligaments and connects
the inferior part of the pharynx with the trachea. The function of the larynx isvie aer
the mechanism for voice production. It also guards the air passages especiaty

swallowing and serves as the valve of the lower respiratory tract.
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The laryngeal skeleton is composed of nine cartilages, three single and three
paired. The thyoid, cricoid and epiglottic cartilages are single whilarghenoid,
corniculate, and cuneiform cartilages work in pairs. In the interior of thexatlye
glottis is the actual vocal apparatus of the larynx. Inside it, the vocal feldseatrue
vocal cords which control sound production. Each fold contains a vocal ligament and a
vocalis muscle. During normal breathing, no muscular action is required to open the
vocal folds; the air pressure alone pushes them back. The folds produce audible
vibrations when their free margins are closely apposed (but not tightly) asdaicibly
expired intermittently. When the vocal folds are completely closed, thegdle main
sphincter of the larynx and prevent entry of air.

Rima glottidis is the name given to the aperture between the vocal folds
(lllustration 38). When the vocal folds are relaxed, they assume a narrovkeslit-|
position that is slightly more open at the bottom than at the top. With deep inhalation, the
vocal ligaments are abducted by muscular contractions and the rima glottiaks ope
widely into an inverted triangle shape. When speaking and singing, the vocal folds are
very close together but not closed. Air is forced through them and the ensuing vibration
of the folds determines the pitch of the tone. During whispering, air passes thnough a
opening created at the lower end of the vocal folds where the arytenoidgeariga
The vocal folds allow the formation of vibrations, but without the usual air flow that

would increase the sound.
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[llustration 38: Structure and movements of the larynx. From The Biology of Musical
Performance, Alan H. D. Watson, 2009, p. 149, Scarecrow Press, Lanham, MD, 20706, with
permission.

Since the vocal folds are a gateway for the breath, delineating the mbatles t
control them is helpful. The extrinsic muscles of the larynx move the structure as a
whole. Intrinsic muscles move the parts of the larynx, altering the lengtleasidri of
the vocal folds and therefore the size and shape of the rima glottidis. Functiomal grou
the laryngeal muscles include the adductors and abductors, the sphincters, tbe tensor
and the relaxers. Adductors and abductors move the vocal folds to open and close the
rima glottidis. The adductors are the lateral cricoarytenoid muscles, aindrtbeerse

and oblique arytenoids muscles. The abductors, which open the rima glottidis, are the
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posterior cricoarytenoid muscles. Sphincters include the lateral grienards, the
transverse and oblique arytenoids, and the aryepiglottic muscles. The criabthysmle
pulls the thyroid cartilage anteriorly and raises pitch of the voice, and i$otfeeae
tensor. The relaxers of the larynx are the thyroarytenoid and vocalis mUdwes
thyroarytenoid pulls the cartilages anteriorly toward the thyroid arejiing the vocal
ligament and lowering the pitch of the voice. The vocalis muscle produces minute
adjustments of the vocal ligaments, tensing and relaxing the vocal folds durnmegexahi
speech and singing.

Flutists have often been told to open their throat. A more accurate directive would
be to open their pharynx and vocal folds. While the pharynx is sensed as the back of the
throat, the vocal folds are slightly more anterior and take up a much smallerApace
noted previously, the folds open automatically during normal breathing, but during a deep
inhalation such as flutists frequently take, the folds can be pulled to the side eeen mor
so. Since the pharynx is equipped with voluntary muscles, it can be enlarged as well in
order to expand the oral cavity, but this should be done without extending the cervical
vertebrae in the neck or bringing the head forward. The problems of a forward head
posture have already been discussed but the importance of avoiding it beansgepeati

All air exhaled from the lungs must pass through the small area between the vocal
folds in the larynx. Speech and singing are created by the rapid opening and closing of
the vocal folds in a closely juxtaposed position. The larynx is modifying theairaf it
exits the lower respiratory tract. During a singing, it is respon&bléhe pitch of the
tone. Vibrato is an oscillation of the pitch and volume of a tone produced by a singer or

an instrument. Since the diaphragm, an involuntary muscle designed to move with the
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speed of breathing, is incapable of the rapid repetitions heard in the sound of a flutist’s
vibrated tone, it would seem to be a reasonable inference that the spinning vibrato so
valued by flutists as an integral ingredient of their sound is produced by the rapid
fluctuations of the vocal folds. These folds are clearly under voluntary controlneed si
they were trained to produce speech and singing, they can be also trained to produce
vibrato.

Vibrato is sometimes seen in flutists who use their cheek muscles (buinator
make the oscillations. While this is certainly possible, it is a rather cluwagyf making
vibrato. A more efficient way of causing a regular pulsation in the air colutmn is
moving the vocal folds. However, there is still a place to use cheek vibrato and that is
when playing an exceptionally high note. It is difficult to vibrate the vocal foldsnwhe
air is already moving so swiftly and a larger problem still when appnogthe end of a
phrase and running out of air. Here, vibrating the cheeks slightly can produce @ vibrat

that otherwise might not be possible.

Summary

The jaw, embouchure, and the vocal tract are very complicated structures of the
human body and integrally tied to the action of flute-playing. While the advaraatjes
‘turned out’ embouchure make it a better choice than the ‘stretched widejuwatifon,
changing an embouchure is difficult whether doing it yourself or helpitgderst.

Anecdotally, changing an embouchure has had some unexpected consequences in some
players, leading to problems as serious as focal dystonia. Thereforeudi trat

beginning flutists get it right the first time. Band directors and fliaehters must place a
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high priority on starting their flutists out with a turned-out, flexible embouchure; The
can do this by spending more times, i.e. several weeks, having students plée with t
headjoint only and then adding the body in the cross-hand position much later.

The TMJ is so very complicated that the material presented in this chapigr is
the barest of essentials. The movements of the jaw during flute-playinghtenpatic
and yet necessary. The topic of much discussion on online chat lis ts, this is hatarea t

should be researched more fully.

267



CHAPTER TEN

BREATHING

The mechanisms of breathing are perhaps among the most confused and
misunderstood topics among musicians. Even though the flute is a wind instrument, the
way the exhaled air is controlled is more akin to a vocalist than to any other
instrumentalist. Brass instruments and all the other woodwind instruments have a
mouthpiece upon which the player blows, meeting resistance in the process. The flutist
on the other hand, must use their embouchure along with muscles of respiration to
moderate the flow of air. So where brass and other instrumentalists work witbppad
condition, the flutist’s set-up is unstopped.

Singers use their vocal folds and muscular actions in the thorax and abdomen to
control the air. The main difference between them and flutists is that tisé pluatvides
resistance to the air flow through her/his lips instead of the vocal chords. When
producing vibrato, the vocal folds also exert an effect upon the air flow, much like a
singer’s. So the mechanisms of breathing should be more similar to that of Hagets
other instrumentalists.

An investigation into the structure and function of the respiratory system will
clarify the differences between how flutists use their air versus othdrplayers. By
learning the correct terminology and functional anatomy, flutists and &asinérs can

talk clearly and accurately about the breathing techniques that are salitdadgeir
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playing. New studies by scientific researchers have reinforcedswehre flute method
books have discussed and flute instructors have taught about breathing; both studies will

be summarized in the following chapter.

The Thorax and Respiration

The thorax is the area of the body between the neck and abdomen. Sometimes
referred to as the ribcage, the skeleton of the thorax consists of the theréelicae
(T1- T12), the ribs and the breastbone. They function as the base for attachthent of
arms, the head and neck, the rest of the vertebral column, and the pelvis. The most
important role of the thorax is its role in ventilation. A secondary but vital role of the
skeleton of the thorax is the protection it affords the heart and lungs. The sternien, or t
breastbone, lies in front and is composed of the following three parts listed from top to
bottom: the manubrium, the body, and the xyphoid process. Twelve pairs of ribs
surround the thorax. These curved but flat bones increase in length from the first to the
seventh rib, and then shorten from the eighth to the twelfth rib. Connecting the ribs to the
sternum at the front of the chest are costal cartilages. Several tiesbattom of the
thorax are not connected anteriorly and are termed ‘floating ribs.’

The respiratory tract begins with the nasal cavity where oxygenatedakersin
and ends in the alveolar sacs where the oxygen is passed into the blood stream. On its
way from the nose through the oral cavity and pharynx, the air is warmed up and takes on
water vapor. During its passage in the pharynx, the epiglottis preventaaieritering

the esophagus. After moving through the opening of the larynx, or voice box, the air
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enters the trachea, or wind pifleThe trachea divides into two bronchi, and they further
divide into bronchioles which eventually end up as individual alveolar ducts and sacs of
the lungs.

The actions of the thorax during breathing can be compared to an old-fashioned
water pump and a bucket. During inspiration, the upper ribs and the sternum move
upward and outward, like the handle on a water pump. The upward motion is more
pronounced than the outward motion. The lower ribs also move up and out, but the action
is mostly outward and resembles the raising of a bucket handle.

Muscles associated with breathing are striated skeletal musclesyate¢he
different in several ways. These muscles are more resistant toefétign regular skeletal
muscles and can take in oxygen easier to take care of whatever needsen&8eanuse
they are involved with the vital process of breathing, the respiratory muscieaat
rhythmically throughout life rather than episodically. Skeletal musete& primarily
against gravity; the respiratory muscles work against the elastic pesparthe lungs
and airway resistance. The neurologic control of this system is both voluntary a
involuntary. Breathing goes on without our notice, but overlay voluntary control can be

exerted at will.

Primary Muscles of Breathing

The primary muscles of breathing are the diaphragm, the intercostals, and the
abdominal muscles (lllustration 39). Of these, the diaphragm is the foremosingandl|

70-80% of respiratory forces during quiet breathing. It is a circular setstlenfibers

% See lllustration 37.
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that arise from the breastbone, the cartilages that connect the front of tloethibds t
breastbone, the ribs themselves and the vertebral bodies of L1-L3. These fiinsexiall

into a central tendon. The diaphragm separates the thoracic cavity from theretbhdom

cavity and moves about one centimeter during normal breathing. During forced

breathing, this movement can increase to as much as ten centimetersidtvated by

the phrenic nerve which descends from C3-5. During inspiration, the diaphragm contracts
and pushes downward. The space inside the rib cage increases and the resuliieg negat
air pressure causes an inflow of air into the lungs. Expiration at rest idlyigassive,

with the diaphragm returning to its original position (lllustration 40).

intercostal
muscles
(3 layers)

diaphragm
lateral

abdominal

A Alan Watson

Illustration 39: Major respiratory muscles. From The Biology of Musical Performance, Alan H. D.
Watson, 2009, p. 105, Scarecrow Press, Lanham, MD, 20706, with permission.

The intercostals muscles fill up the spaces between the ribs. They conndzd the ri
to each other, forming the semi-rigid rib cage so that the area between tka’tibs
pulled in or pushed out during respiration. Made up of three layers, theses muscles

include the internal intercostals, the external intercostals, and the innenieosbstals
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muscles. The diagonally aligned external intercostals are the outeay®sahd assist in
raising the ribs up and lifting them out during inspiration. Beneath and at rigasdag
them lie the internal intercostals. Along with the innermost intercostals, ¢pestdayer,
the internal intercostals pull the ribs down and in during expiration. The subcostal
muscles are found in lower rib cage and exert actions similar to intermabsteds. The
parasternal muscles are the part of the internal intercostals that ate thexbreastbone
at the front of the chest. They appear to assist in rotating the ribs and theaeferthe
breastbone and ribs, but their main function is to stabilize the rib cage against pull of the
diaphragm.

Electromyographic (EMG) studies show that external intercostalstive a
during inspiration and internal intercostals are active during expiratidoth sets
become more active as minute ventilation, the amount of air breathed in (or out) in one
minute, increases. The activation of these muscles during respiratiomith&dop
down, that is, the recruitment of fibers begins in the higher intercostals spdgean e
inspiration and moves downward as inspiration progresses. The lower intercostals
muscles appear to be activated only during deep inhalation. On the sides of the,rib cag
the lateral intercostals, both internal and external, are active duringatientind trunk
rotation. Their role in rib cage expansion is not as active as the diaphragm and the
intercostal muscles that are closer to the breast bone. The major role ofé¢htateval
intercostals is the axial rotation of the thoPax.

The intercostals muscles, external and internal, on the sides of the ribeage ar

also used to turn the upper trunk to the right or left. No matter which way the rib cage is

> EMG stands for electromyography or electromyographic. It is a test involving the insertion of
needles that record the electric activity of muscles.
% Levangie and Norkin, Structure & Function, p. 205.
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turning, these lateral intercostals on both sides are working synchronously to produce the
action. Because the proposed healthy stance of the flutist involves rotation ofyhe bod
the left, the possible left rotation of the thorax must be considered. But by avoiding
rotation of the rib cage, the flutist can excuse the lateral intercostalsti®notational
function and let them focus instead on assisting the deep breathing necesskanyirigr
the flute. As a reminder, rotation in the lumbar spine is also to be avoided in order to
avoid injury. The bulk of spinal rotation in the flutist therefore occurs in the neck or
cervical region.

Along with the diaphragm and the intercostals, the abdominals play a major role
in respiration. The transverse, oblique and rectus abdominal muscles formalayesrd
the abdominal cavity of the trunk below the rib cage. Their role as flexors atatsatf
the trunk is more commonly acknowledged, but they also serve as primarysrafscle
forcedexpiration. In normal exhalation, no muscular activity is needed; it is \Wrtual
passive. So to be exact, the abdominals might be better explained as accesdesyahusc
respiration; they are not required in normal quiet breathing. But in the playingaf wi
instruments and singing, the exhalation must be prolonged and therefore altered
somehow. In their role as respiratory muscles, the abdominals are acingefdiced
expiration and they also can increase the volume and speed of exHAlation.

During inspiration the abdominals have two important roles. They increase the
pressure inside the lungs by contracting at the end of a forced expiration. W/lesdt
of this cycle is reached, air rushes into the lungs to equalize the pressure. Y5 st
pressure in the abdomen is increased when the diaphragm is lowered duringaonspirati

the abdominals provide the muscular contraction that counters this tension. This action

97 Levangie and Norkin, Joint Structure & Function, p. 206.
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stabilizes the central tendon of the diaphragm and allows the lateral el 0 cage to
expand. When the breathing rate increases, the abdominal muscles assist both in
exhalation and inhalatiofi. Therefore, in breathing that is deeper or faster than normal,
the abdominals play an active role. In normal quiet breathing, they play a soiallas
described in this paragraph, allowing them to be grouped with the primary muscles of
respiration.

The scalene muscles are also primary muscles of quiet ventilafibese
muscles originate on the sides of the cervical vertebrae C3 — C7 and attach i the fi
two ribs. They lift the breastbone and the first two ribs in the pump-handle motion of the
upper rib cage. Their activity begins at start of inspiration and increades amnount of
air breathed in approaches total lung capacity. The scalenes generaterd@@alate
in inspiratory cycle as the force from the diaphragm is decrédSing factor critical to
the ending of almost every phrase a flute player plays. The scaleneshbispesthe rib
cage along with the parasternal muscles when the diaphragm contoactss&@urces list
the scalenes as accessory breathing muStiekile others consider them prime
moverst%in any case, their actions are crucial considerations for the flutstseof
the effort required for a quick, deep inhalation and a controlled, long exhalation. Thei
action of tilting the head to the side becomes problematic to flutists though, as that

posture is closely associated with the playing of our instrument. If thet fhatopts this

tilted head posture, presumably to avoid raising the right shoulder, the scalenes on the

%8 Levangie and Norkin, Joint Structure & Function, p. 206.

% A De Troyer and M. Estenne, “Coordination between rib cage muscles and diaphragm during quiet
breathing in humans,” Journal of Applied Physiology 57:3 (1984), pp. 899-906.

100 Levangie and Norkin, Joint Structure & Function, p. 205.
Clinically Oriented Anatomy and The Biology of Music list the scalene muscles as accessory
muscles of respiration.

192 joint Structure & Function lists the scalenes as prime movers of respiration.

101
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right side are contracting to tilt the head with gravity. This action reqneskeft

scalenes, and other neck muscles on that side, to contract as well to keep the head from
tilting too far. The tension found in the neck, working with and against gravity, can be
fatiguing. The muscle tension in the scalenes can be strong enough to impinge th
brachial plexus as it exits between the front and middle parts of these mukeles. T
resultant numbness and tingling in the arm or hand, and perhaps neck pain is a signal to
the flutist that something is wrong. More detailed actions of the scalenes the&ing
respiratory cycle are a subject of a research study that will besded in the later part of
this chapter.

The basic mechanism of breathing is summarized in the following illustration
(Nllustration 40). During inhalation, the diaphragm contacts and pulls downwardibThe r
cage is drawn upward and outward by the intercostals muscles. This enlargernent of t
thoracic cavity causes the pressure of air inside the body to be less thastuegor
outside; thus, air rushes into the lungs. When bigger breaths than normal are taken in,
accessory inspiratory muscles are recruited. Exhalation is priragsagsive event where
the body relaxes and deoxygenated air is released into the atmospheraphhagdn
and intercostals muscles relax. The abdominals can be recruited to push out even more of

the used air.
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diaphragm AN

abdominal
muscles 8

Inhale
Diaphragm contracts, pushing downward.
Abdominal muscles relaxed, abdomen
bulges outwards due to action of
diaphragm.
Chest raised by intercostal muscles.
Air is drawn into the lungs.

Exhale
Diaphragm relaxed.
Abdominal muscles contract,
pushing the diaphragm upward.
Chest falls, mainly passively.
Air is driven out of the lungs.

e Swly Alan watson
Illustration 40: Summary of breathing. From The Biology of Musical Performance, Alan H. D.
Watson, 2009, p. 106, Scarecrow Press, Lanham, MD, 20706, with permission.

Accessory Muscles of Breathing

Accessory muscles of breathing attach the rib cage to the shoulder giadlg, he
vertebral column and pelvis. They assist with breathing in situations of strésassuc
increased activity (playing a musical instrument or singing) or réspyreisease by

moving the rib cage upward and outward during inspiration and moving the diaphragm
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upward and the thorax downward and inward during expiration. From this group of
muscles, those that are part of the trunk include the serratus posterior, gctorali
subclavius, levatores costarum, transverses thoracis, and abdominals. Theyaccessor
breathing muscles in the neck are the sternocleidomastoid, scalenes, aridst&be

The scalenes and abdominals are listed both as primary and accessory ofiuscles
respiration; different sources treat them differently as previously notedgirfgars and
wind instrumentalists, it seems logical to treat them as prime moveesteose muscles
are almost always engaged during music making.

The serratus posterior has separate lower and upper parts (lllustratioheid). T
role in breathing is assumed but there is no EMG evidence to suppdff Bish sets of
these muscles are on the back; the superior serratus is at the junction of the neek and t
ribcage while the inferior is lower where the thoracic and lumbar vertetat When
considering their location and the oblique angles of their fibers, the actibe séitratus
posterior superior would be to raise the top four ribs, increasing the front-to-biricdis
of the rib cage and raising the breastbone. Likewise, the serratus postenor snfe
action would be to depress the bottom ribs. Because of the lack of evidence that these
muscles have a physical action, it is thought that they are primarily preptiege in
nature; that is, when they are stretched, they send signals to the brain to repmt wha
happening. The muscles in the back might be stretching and even though the serratus
posterior muscles are not doing any physical work to help, they are reportexgitreto

the brain.

1% The way of organizing the accessory breathing muscles presented here was inspired by Dr. Alan

Watson’s text, The Biology of Musical Performance.
104 Levangie and Norkin, Joint Structure & Function, p. 206.
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Illustration 41: Accessory respiratory muscles. From The Biology of Musical Performance, Alan H.

D. Watson, 2009, p. 110, Scarecrow Press, Lanham, MD, 20706, with permission.

More commonly known muscles are the ‘pecs,’ the muscles on the upper part of
the chest. The fibers of the larger pectoralis major begin on the sidesoééistbone
and collar bone, converging onto the outside upper edge of the humerus. The pectoralis
major adducts the arm, pulling it in toward the middle of the body. It also medially
rotates the arm, turning it about its long axis toward the center of the body. |atehis
function, it works along with the deltoid, latissimus dorsi, subscapularis, and tgogs ma
As the flute playing position requires the arms to hold the flute up against gthegg
muscles work in co-contraction with the external rotators of the shoulder to hold it in
place. If the flutist is holding the flute close to the frontal plane, as in thehmgrband
position, the left pectoralis major will be working maximally to pull the laft across
the chest. During regular playing, the flutist can rotate the trunk fmeydegrees to the
right, thus releasing the pectoralis major from its load.
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The pectoralis minor lies underneath the pectoralis major. It is triangudhape
with its base arising from the third-fifth ribs; the apex of the muscle seatb the
coracoid process on the underside of the shoulder blade. Assuming the ribs to be
stabilized, the pectoralis minor stabilizes the shoulder blade by pulling it dalvn a
forward. If the shoulder blade itself is stabilized by other muscles, thergkciminor
can pull the 8-5" ribs upward, an action that would aid inspiration. Here is an example
where a good body position of the shoulder blade might provide an advantageous set-up
for breathing; with the shoulder blade in as neutral a position as possible, the jgectoral
minor would be poised to elevate some of the ribs, assisting in inspiration or in a slow
releasing contraction during expiration.

The subclavius is a small muscle that lies immediately below the collar bone
connecting it to the first rib. If the rib is stabilized, the subclavius pullsxcovd
stabilizes the collar bone. If the collar bone is in a fixed position, this meescleaise the
first rib. ‘Clavicular breathing,” a technique using the trapezius, pecoraiscles and
the subclavius to raise the shoulders and thus the chest, brings air into the upper lobes of
the lungs. This type of breathing is frequently seen in asthmatics, individuals wit
COPD? or in other conditions in which an individual is struggling for adequate breath.
The common body position is sitting or standing with straight arms and the hands on the
knees. With the arms and shoulders fixed, the accessory breathing musdiiésheanb
cage and allow the person to inhale more air. Flutists may mimic this rounded shoulde
and forward head position in hopes of increasing the amount of air they can inhale. But,
when they do so, their arms cannot be leaning on something as an asthmatic’s would;

they must hold up the flute. Instead of improving the mechanisms of breathing, the body

1%COPD stands for chronic obstructive pulmonary disease.
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must expend extra energy maintaining this position; the rib cage may havessven le
room for expansion. Scant scientific literature covers this topic and nonetésirela
flute-playing; more study and research needs to be done.

The levatore costarum are twelve small, deep muscles that connect the sides of C
and T1-11 vertebrae to the ribs. These short, fan-shaped muscles are thought to assist
with elevation of the ribs, movement of the vertebrae and/or proprioception.

The transversus thoracis muscles are a flat layer of muscle that reashotdre
parasternal muscles. They connect the breastbone witff A& ribs. These muscles pull
the rib cage downward along with the abdominals during active expiration such as in
coughing, or laughing, or when blowing out more air than a normal exhalation. It would
seem that the action of the transverses thoracis during flute playing wouldtlz cr
when the flutist uses up the last bits of air in the lungs.

Because the latissimus dorsi, the large muscle that covers the lowerthalf of
back, is attached to six thoracic vertebrae and the bottom three or foussrgzgential
role in breathing has been debated. Since the distal attachment is at the uppédneend of t
humerus, the primary action of this muscle is to adduct, or pull down, the arm. The only
way the latissimus could have an action on the vertebrae or ribs would be if the humerus
was fixed, as when climbing. With this posture not a part of the musician’s stance
would be reasonable to conclude that the latissimus has no formal role in respiration.

Accessory muscles in the neck include the trapezius, the sternocleidomastoid
(SCM), and the scalenes (lllustration 40). The trapezius is the langguiiaa-shaped
muscle that covers a large part of the upper back and neck, connecting the humerus,

shoulder blade and collar bone to the body. Beginning from the back of the head and all
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the cervical and thoracic vertebrae, the trapezius inserts onto the shouldentltuz a
collar bone. Because of the different directions of its fibers, the trapeziss\esl
different actions depending upon what part of the muscle is considered. Theusa@ezi
raise, lower or pull the shoulder blade toward the spine. In singers, contraction of the
trapezius is generally avoided and seen mostly in inexperienced siffgessole in
assisting respiration may be more closely linked with the sternocleidachaktis pair

of strap-like muscles extends from a protrusion on the skull behind and below the ear to
the top of the breastbone. Usually the SCM turns the head, but in the context of
respiration, the SCM can move the ribs in an upward direction. With the trapezius
holding the head stationary, both pairs of the SCM can contract together andfitdnthe
of the rib cage up and out, especially at the end of a deep inspifation.

Long phrases on the flute are almost always preceded by a deep inspiration. The
head is turned to the left in part by action of the right SCM. This motion is aesimpl
rotation on an axis that is not against gravity. But the SCM is also an accessory
inspiratory muscle, so in addition to turning the head, the right SCM also helps to raise
the front of the rib cage. The left SCM is in a shortened position, not the best
mechanically advantaged position from which to work, but it too will assist with deep
inhalations. To keep these muscles in their neutral state would avoid rotation of the head,
which puts the onus on the shoulders and upper back to rotate and make room for the
flute. A good compromise would be to get the trunk and shoulders neutral and turn the
head only the necessary amount and no more. This position combined with stretching and

frequent breaks makes the asymmetrical set-up of the flutist lesgideletd he actions

106 Watkins, The Biology of Musical Performance, p. 111.

107 Levangie and Norkin, Joint Structure & Function, p. 206.
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of the scalenes are similar to the SCM in this case. They have alreadyismessed but
will be explored further in the summation of the two respiratory studies doheaten f

players.

Air Volumes of the Lungs

Because the flute is a wind instrument and breathing is an important component
of our playing, it is worthwhile to understand the different air volumes sd®atisl
medical personnel use when they discuss pulmonary function. The following chart

clarifies these designations:
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Table 2. — Air Volumes of the Lungs

Designation

Description

Volume

Tidal Volume

Inspiratory Reserve
Volume

Expiratory Reserve
Volume

Vital Capacity

Residual Volume

Functional residual
capacity

Total lung capacity

normal, quiet breathing

deepest inspiration

deepest expiration

greatest volume of air that
can be moved in a
single breath

remaining air after a
maximum expiration

resting volume; volume of
air in the system just
before a normal
respiration

lung volume at its
maximum (after a
maximum expiration)

500 mLi%®
2500-3500 mL

1000 mL

sum of tidal, inspiratory
reserve and expiratory
reserve volume; 4000 —
5000 mL

1000 mL

sum of expiratory reserve
and residual volume;
2000 mL

sum of vital capacity and
residual volume; 3000
mL

In applying this knowledge to playing the flute, the amount of air flutists use is

obviously larger than the tidal volume. During our large intakes of air, we fill up the

inspiratory reserve volume. It's interesting to note the huge differartaal volume,

500 mL, and the great range of air available in the inspiratory reserve volume3®EDO-

mL. Many flute teachers have taught their students to take in only the d@hdlateed,;

to not fill up with every breath. This idea is backed up by science. We can take just a

little bit more than the normal tidal volume or up to 3000 mL extra, depending on the

10

8 . . . arrere
mL is an abbreviation for milliliters.
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need. With respect to exhalation, we are able to blow out 1000 more milliliters than what
we usually do during normal breathing. In this case, there is a little leasagxtin
summary, there is more extra air to inhale than there is to exhale.

Another breathing technique used by flute instructors is for the student to exhale
deeply before drawing in the first breath prior to playing. In doing this]utistfis
getting rid of the expiratory reserve, which is in actuality staleat,replacing it with

fresh, oxygenated air. Again, another great idea supported by science.

Organizing the Air

Organizing the breath is an integral part of the flutist's experience asiaiam.
All wind instruments except the flute require the player to place their lgpasigr
around a mouth piece, creating firm contact. Brass players’ lips buzz and resd play
cause a reed to vibrate against a mouthpiece, but flutists alone blow freely #gains
inside wall of the embouchure hole of the headjoint. Large amounts of air aredequi
and learning how to manage that air is a lengthy process for most p&iyess.
inspiration and expiration make up the breathing process, they are the two actitims tha
flutist can learn to manage in order to become a better player.

The flutist creates the sound of the instrument during a long exhalation. The lungs
are used as a reservoir for the air that is used to make the sound and when tise flutist
able, to set up the vibration of the larynx in order to create vibtatBach player has a
certain amount of air that he or she can inhale (inspiratory reserve volume) ahioch c

improved to a certain point. The spine and rib cage must be mobile during the intake of

1% \Watson, The Biology of Musical Performance, p. 103.

284



air in order for the lungs to reach their full capacity. Any tension in maisceounding
the rib cage, shoulders and spine limits the mobility of the rib cage and spinenSioa t
can come from a number of sources: performance anxiety, pain, or poor posture. A
balanced and flexible spinal alignment provides the framework upon which the upper
limbs and respiratory apparatus can accomplish their tasks. The upper thorabiaeert
are able to rotate, but if the flutist is positioned correctly, the rotation of thebvae in
the trunk will be minimized; this frees up the rib cage to expand as much as possible.
Creating a sound with the flute occurs with a long controlled exhalation; theerefor

the importance of organizing how this air is expelled is crucial to our muicvn@r,
Moshé Feldenkrais, founder of the Feldenkrais Method, coined the idea of organizing
body movement and the application of this to the exhalation involved in flute-playing
makes sense. Flutists can improve their phrasing, dynamics, etc., bgpddaoni to
betterorganizetheir air. The rate of exhalation is controlled by what we musicians call
support. Gustav Scheck (1901-1984), a German flutist, and Director of the
Musikhochschule in Freiburg, Germany (1946-1964), defines support as the “retention of
the inhalation position of the ribcage, the sides and the antagonistic diaphragmreatbhdomi
muscle system during the actions of singing and playing.” He observeditiss finust
maintain a low position of the diaphragm, expansion of the sides of the rib cage and a
fixing of the abdominal musclés’ Scheck explains the link between breathing and
phrasing, turning a disadvantage of the flute into an advantage:

While string players or keyboard players can occasionally

ignore a phrasing problem, the wind player is continually

forced to make decisions by the necessity of making

breathing cuts. This disadvantage can be transformed into
an advantage. With the help of the breath it becomes

110 Scheck, The Flute, p. 179.
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possible to shape themes, to structure sequences and meters
eloquently, and to make melodic and harmonic structures

of compositions clear to listeners, and even to reach a

higher level of interpretatioh*

Scheck goes on to recommend that “knowledge about anatomical facts and
physiological functions, together with intuitive instructional imagery..lead to
quicker innervations and with it to the correct guidance of all the muscutasfor
effecting an enhancement of breathing technique.” He eloquently makes faca
strong connection between functional anatomy and expressive musicianship.

Renate Unger, in her method bodke Flute, a Tutor and Study Boakscusses
the idea of support in the following paragraph:

...the deliberately controlled discharge of air used in wind-
playing technique requires that a short pause be made. This
serves to mobilize instantaneously the necessary effort to
counter the natural tendency of the air to flow out. Here it
is the inhalatory muscles that are the determining factor:
after inhalation is completed, they remain activated and
form a check to the forces of exhalation and thus to the air
trying to escape. Through the addition of a further
regulating factor in the form of the resistance to the air
offered by the lip aperture, this state of tension between the
breathing muscles working antagonistically against each
other is increased in effect and expands the entire
respiratory tract. The combination of all these forces acting
together forms the so-callsdipportof the air-column

within the respiratory tract; at the same time it allows a
proper ratio between the forces of out-flow effort and out-
flow resistance to be produced and thus to regulate the
breath-pressure. This is a determining factor in wind-
technique, and its strength must be programmed in relation
to its pitch and intensity. The player will in the course of
time acquire a kind of ‘pressure memot{?’

mu Scheck, The Flute, p. 183.

12 Unger, The Flute; A Tutor and Study Book I, p. 36.
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Unger’s ideas are supported by recent scientific studies done using flutes glayer
subjects. The two studies found below are among the few done on flute playing, so they

will be discussed in detail.

Resear ch Studies

The researchers of the 2000 study “Respiratory parameters during fonadéssi
flute playing” begin the presentation of their work by outlining the three mezzdia

processes required to produce a note on the flute:

1. The movement of the lips and orofacial structures
which control sound frequency, loudness, and
timbre,

2. The action of the respiratory system which provides

the driving pressure and air flow required to
produce the sound, and

3. The action of the fingers on the fingerings which
determine the changes of the ndtes.

The purpose of the study was to determine which parameters of flute playing are
controlled by mouth pressure as opposed to variation in embouchure of the lips, and to
investigate how the flutist controls mouth pressure. Three professionabfluést used
as subjects to determine what respiratory parameters they used to coetadlarajes
and loudness during flute playing. Abdominal and rib cage changes during playmg w
so large that the researchers found them unreliable from which to measure volume.

Instead they used transpulmonary pressure as a measure of lung volume during flute

playing.

3 |sabelle Cossette, Pawel Sliwinski, and Peter Macklem, “Respiratory parameters during

professional flute playing,” Respiratory Physiology 121 (2000), pp. 33-44.
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The same flute was used for all subjects — a Sankyo, Etude model, with a RS1
Cooper headjoint. The flutists were asked to sustain different tones as longilale pbss
different loudness. They played D4, B5, G6, and C7 fwtk andpiano, with and
without vibrato piano crescendoing ttorte, andforte with a diminuendo tpiano. The
flutists also performed staccato without tonguing in three different regest@emezzo
forte. The researchers measured esophageal pressure, gastric pnessthrgressure,
diaphragmatic, antero-posterior and lateral rib-cage dimension, anterogoosteri
abdominal dimension, and sound.

In the results of their study, the researchers found that pitch and loudness
increased with mouth pressure. When switching from a high C to a low D the flutists had
to make a fast switch between expiratory muscle recruitment to inspinatscle
braking. “Inspiratory muscles are recruited for a longer period when a lovofintbte
is played than when a high and loud note is play&d.”

With respect to thoraco-abdominal motion, inspiration was very similar among
the three players: an initial outward abdominal displacement followed by diegyea
abdominal dimensions while the rib cage expanded and an initial diaphragmatic
contraction followed by a strong contraction of inspiratory rib cage musclethdéatthe
similarities ended.

The thoraco-abdominal motion during expiration varied widely. The first
subject’s rib cage volume diminished with constant abdominal dimension, followed by an
abrupt change with decreasing abdominal dimensions at nearly constant rib cage volum
The third subject did the opposite — initial decrease in abdominal dimensions while rib

cage volume was constant followed by decreasing rib cage volume atcwaignt

1 Cossette, et al., “Respiratory parameters,” p. 37.
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abdominal dimensions. And the second subject decreased the volume of both
compartments simultaneously — a compromise between the two. The researchers
concluded that “professional flute players use different strategies gidyedifferent
muscle groups in different sequences while playing the same note at the same
intensity.”*°

This study also looked at the role of respiratory muscles in playing vibrato and
staccato. In playing vibrato, two of the subjects used non-diaphragmatic ingpirator
muscles for the braking of air in producing the vibrato; inferring that the diaphrag
played no role. One of the subjects had some phasic diaphragmatic activitytdqes
halfway through the tone (the vibrato did not stop); the researchers inferraughat t
flutist used non-diaphragmatic inspiratory braking at least part of the timedoqar
vibrato as well. | disagree with the authors of this study and their asgbdionbrato
could have been created by the accessory inspiratory muscles. It octungdthe
contraction of these muscles; that in itself does not prove that those musdles itrea
vibrato itself. The researchers did point out that variation in the glottis appraseaced
by laryngeal muscles would also produce the observed pattern.

In the three subjects, staccato, played without tonguing, was initiated by
abdominal muscle contractions and terminated by diaphragmatic contractioougkit
the paper does not provide exactly how the flutists carried out this task, itdeabbesto
assume that they played a note on the flute using the syllable ‘tah’ witing burst of
air. The researchers outlined four steps to the production of staccato:

1. Pressure to play the note was provided by a contraction
of abdominal muscles,

1 Cossette, et al., “Respiratory parameters,” p. 38.
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2. The diaphragm was then recruited which limited sound
intensity and stopped flow,

3. The abdominal muscle relaxes and the sound was over,
and

4. The diaphragm was reactivated and air was inhaled.

In monitoring the control of pitch and loudness, it was found that for any given
note, an increase in loudness was produced by an increase in flow. Air velocigatcre
mainly with pitch. As loudness increased there was smaller increase irntydlusi
effect was more evident during low notes than high ones. Mouth pressure increased when
playingforte notes by 1.5 — 2.0 times.

To clarify the role of mouth pressure and area of embouchure in sound
production, the researchers proposed that the flutist must coordinate four variables in
order to play the flute:

1. The flute tube length, by fingering, and the nominal
pitch of the note being played,

2. The lip-to-flute jet length (sometimes referred to as the
‘air reed’),

3. The velocity of the jet (speed), and
4. The jet flow (amount of air).
The velocity and jet flow are controlled by two respiratory parameters duehw
the flutist has direct control, mouth pressure and the area of the embouchure of the lips.
Therefore, the strategy for playing a note softly but in tune is to eittheceghe aperture
in order to reduce the flow while keeping the mouth pressure constant, or to reduce them

together in order to reduce the flow but also decrease the jet length (aireed) a
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coverage of the embouchure hole, thus counteracting the flattening effect of trexireduc
blowing pressure. The opposite applies to very loud playing.

In summary, regarding the respiratory muscle action during flute playing, the
flutist controls the mouth pressure directly which determines jet velauityleerefore
the pitch. The results of this study indicate that coordination of the respiratociemtes
produce mouth pressure in not particularly important; each player differed. Thegoraki
of the expiration could be by inspiratory muscles or narrowing of the gldtisr(g the
throat). The research team stated that the term ‘support’ was used to deb@mibe w
muscles accomplish this during flute playing. In the public domain this is often
erroneously described as diaphragmatic. None of these subjects used piheagohes
tonically while playing long tones and the second subject used his/her only during part
vibrato. The diaphragm acted only to stop the note. The researchers were bold enough to
say that “This is important for flute teaching as it contradicts whagrsrglly taught to
flautists, namely that ‘support’ is accomplished by the diaphraddhit’is important to
note that the diaphragm cannot be detected by EMG, but its recruitment can bd inferre
from the analysis of motion and pressure.

“Respiratory parameters during profession flute playing” concluded thaugt
the flutists used much the same lip apertures and mouth pressure, the musclesithey use
to regulate mouth pressure can differ markedly. The pattern of respiratarkemus
coordination did not seem to be an important determinant of sound quality. Markedly
different coordination of respiratory musculature produced the same mouth @ressur

The implications for playing and teaching of the flute from this study are

numerous. There is not just one ‘right’ way to teach breathing while playing;ntagre

18 cossette, “Respiratory parameters,” p. 43.
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be in fact several different ‘correct’ breathing patterns. The rds&arcecommend that
flutists focus more on the control of pressure and area of the aperture than on@ specif
muscle activity. They further state that it is important to teach how to colotnobhd
velocity independently by mouth pressure and the area of the embouchure in order to play
in tune and precisely control loudness. Pitch and loudness must be controlled
independently. They are controlled by velocity and flow, which in turn are contrglled b
pressure and aperture. And finally, the team addresses the fine control of intoration. T
increase loudness without going sharp, the transit time (the time the airogless t
through the air reed) must stay the same while the flow must increaseafsiettme is
controlled by both velocity and distance; therefore by altering the disthedength of
the air reed is modified to prevent sharpness.
The second important study of ventilation and flute playing is “Chest wall

dynamics and muscle recruitment during professional flute playgyvo of the
authors were also listed as authors for the previous study. This study is a maire rece
work, completed in 2007. In this project, the researchers began with the following
working definition of ‘support:’

Physiological processes used by the player to control

precisely the sound production which is directly linked to

the control of air flow, air velocity and pressure required to

play a specific note or a musical passdfe.

The authors explain that the flute is a low-pressure wind instrument; during

playing flute and singing, both low pressure activities, inspiratory resisgke recruited

as antagonists to the expiratory act of playing or singing. At high lung volumes, the

7 |sabelle Cossette, Pierpaolo Monaco, Andrea Aliverti, and Peter Macklem, “Chest wall dynamics

and muscle recruitment during professional flute playing,” Respiratory Physiology & Neurobiology 160
(2008): pp. 187-95.
8 bid, p. 187.
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elastic recoil of the respiratory system is too high for most notes produced aat a flut

there has to be a counterbalance to slow down the exit of air from the lip aperture. This
action is provided by an inspiratory muscle contraction by non-diaphragmati@atospir
muscles. The authors state that the diaphragm has been shown to be active during
staccato, some vibrato and abrupt decreases of pressure, such as when goinggfitom a hi
note to a low note. The goal of the study was to find some features that are common to all
flute players that would lead to a definition of support. The researchers sought fy:identi

1. The rib cage and abdominal kinematics associated with
support,

2. The muscles that were recruited to produce support,

3. How these muscles were coordinated to achieve the
respiratory patterns associated with support, and

4. How this allowed better control of the required
pressures and flows to play the flute.

Because elastic recoil of the respiratory system decreases cytilwiang the
playing of a phrase, measurements were performed as a function of lung volume. The
scientists measured chest wall displacements, EMG of respiratoryesyusduth
pressure, and recorded sound with and without support in four young professional flutists.
The EMG measurements were taken of the lateral abdominals, scaleasterpals,
rectus abdominus, and sternocleidomastoids. The same flute, an Etude model Sankyo
with a RS1 Cooper headjoint, was used by each of four players. They each played an
excerpt from the second movement of the Poulenc Flute Sonata, a movement known for
its longpianissimomelodic lines in all registers of the flute. No definition of support was
given to the flutists; they were all asked to play with and without support vibaysl

without vibrato.
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In the results of the study, the researchers looked at flows, chest wall vohuoines a
thoraco-abdominal coordination. They found that average flows per phrase whkee sma
during playing with support and that flow tended to be higher and started more abruptly
without support than with it. The amount of air left in the lungs after each phrase was
played was consistently higher in players that used support as compared to those who did
not.

The researchers observed that the main contribution to total residual capacity
behavior (air left in the lungs) was provided by the pulmonary rib cage, atiptiche
non-diaphragmatic inspiratory muscles in the provision of support. These are thesmuscle
which act directly to expand the pulmonary rib cage; the diaphragm acts on the abdomen
and abdominal rib cage. All subjects showed greater rib cage expansion during support.

Results concerning respiratory muscle activation showed that non-diaphagmati
inspiratory muscles (scalene and sternocleidomastoids) were more dativete)
support. A summary of the pool of data showed that scalene activation decreased as
volume decreased whereas the opposite was the case for the lateral abdohenals. T
scalenes experienced a higher activation during support playing esgaodivolume and
the strong lateral abdominals are recruited at the end of phrases played without suppor
right after functional residual capacity level is reached. They condhati®oth volume
(rather than time) and condition (support versus without support) are determinants of
muscular activation.

When studying mouth pressures and sound analysis, the researchers found
variations in mouth pressure that seemed greater during support than withoatingdic

that more vibrato occurred during support than without. Previous studies have shown
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that there is no noticeable difference in flow, the major determinant of soundtintens
between support and without support.
In the authors’ discussion of their study, they arrive at a new definition of support:
Flute breath support is a mechanism to avoid the
recruitment of expiratory muscles in order to decrease lung
volume during playing so that they can best exert fine
control over the mouth pressure modulations required for
high quality playing without being encumbered by other
tasks. This is achieved by inspiratory muscle recruitment as
demonstrated by their greater electrical activation which
keeps the rib cage expanded, lung volumes higher and the
expiratory muscles relatively relaxed. This was
demonstrated by their decreased activation during support
playing at the end of the phrases.
The authors state that these results may apply to singing as well because mth a
pressure expiratory activities. The study concludes by stating onaradithe — that
music teachers will soon be able to teach support based upon sound physiological
principles rather than intuition.
In a more general sense, Dr. Alan Watson’s definition of support is as follows:
...support is the regulation of air pressure and the velocity
of airflow in the respiratory system during expiratory
episodes underlying singing of wind playing and is
generated by a dynamic interaction between expiratory and
inspiratory muscle&?°
Different flutists will use different strategies to achieve the lorakation
required to sustain their playing. The transition between the braking of inspitatihe
active forceful expiration occurs at different times for each exhalatearning to sense
this in themselves and in their students will provide flutists with more knowledge of how

their body works and give them the tools to regulate it.

19 Cossette, et al., “Chest wall dynamics,” p. 194.

20 \Watson, The Biology of Musical Performance, p. 114.
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CHAPTER ELEVEN

SUMMARY AND CONCLUSIONS

Through this project, | sought to investigate the physical aspects of plaging t
flute through three separate avenues. Anecdotal evidence indicates thatdhetisaving
physical issues, playing with pain, or even quitting because of their unspokeasinjuri
During many masterclasses, the atrocious posture of student after gioelennnoticed
and/or uncommented upon by the otherwise excellent instructor. Yes, making beautiful
music is the main thing, but the physical side of playing the flute is too qua&iyaside
as secondary and therefore, unimportant. Even though there is great varietytveithi
human race, there is still enough commonality among us to clarify certaomaceat
principles that would benefit all flutists. By surveying a large samipflaitosts,
interviewing selected professional flutists, and investigating the madtanatomy of
flute playing through a study of scientific literature, this document makegdicant
contribution to the current body of knowledge concerning the physical aspectsiod play
the flute.

This study began with an online survey with questions related to the choice of
flute specifications and alignment, hand and body set-up, incidences and location of pain,
amount of education concerning the body, and self-reporting of fithess levalsugtit
shoulder and perhaps arm problems were anticipated, most flutists indicated the neck

upper back, and shoulders as their most painful areas with respect to flute-glayimey;
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research in this project was therefore focused in that direction. Msjpyméents
described turning their bodies to the right for their playing stance bothing sitid
standing positions, which is encouraging. Two other surprises were the lacyiynod;
flutists that used the traditional classic alignment and the smallertpanted number
of flutists that had trouble keeping the joints of their right little findeys collapsing.

The limited use of technology is troublesome; we should be recording ourselves
and our students more, both in sound and visual media. This area could be readily
addressed at our state and national conventions with more workshops designed to teach
amateur and professional flute teachers and their students what the laf@seed is
and how to use it.

Interviewing six professional flutists, while interesting and informatieeame
for some of them a deeply revealing and emotional journey. To a flutist, these bra
people were incredibly open with their own experiences; their life stoneteaah us
much about what to do and what to avoid in our lives as professional and amateur flute
players. Four out of the six had experienced serious injuries related tduteepldying
that had a dramatic impact on their career, taking us ‘behind the scenesssu@athiat is
typically verboten in the music world. Hopefully, this more open attitude will contmue
grow and spur others to share their stories as well. We do not want to be like sheep and
blindly follow one another off a cliff; if we have done something wrong in our pdayi
that had disastrous consequences, sharing it may help others avoid the same fate.
Likewise, if a flutist comes back from a seemingly impossible injury, should welnot a

rejoice and learn how they fought their way back to health? The more open our
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communication can be in the arena of performance-related health disorders,dlveemor
will be able to learn how to avoid these problems in the first place.

Investigating the functional anatomy of the body from head to toe as it plays the
flute involved a review of standard scientific concepts plus the creation of reany n
connections between music-making and medicine, resulting in several small but
significant revelations. The multiple demands placed upon the scalene muscleas®e a
in example. Pierced by brachial plexus, these muscles turn the neck #meltiip two
ribs; such multi-tasking can lead to overuse problems. But by rotating on a properly
aligned skull, we can avoid recruiting the scalenes at least in this peetabe highest
scalene goes to C4 and the ‘no’ head motion occurs higher, between C1 and C2. Another
important concept is the overlap of symptoms and the connection between
temporomandibular joint dysfunction and forward head posture. Also helpful for flute
teachers to use with their students was the investigation of the two muscle groups
attached above and below the hyoid bone. To enlarge the oropharyngeal cavity, the
infrahyoid muscles need to contract to pull down the larynx. Even though the jaw and
vocal tract were studied in this document, they are very complicated subjectsngequir
more study and research.

The investigation into the muscles of breathing clarified the methods fluterplay
use to play their instrument and pointed out the dual function of some of those muscles.
Flutists must learn to organize their breathing; another way to put this ibeldtave to
figure out how, when and in what order they are going to switch from braking the

accessory inspiratory muscles to contracting the accessory erpimaiscles — all the
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time keeping the air speed at a particular level. To my way of thinking, this mdst
accurate definition of support.

Another epiphany under the subject of breathing is the dual use of some of
shoulder muscles. The pectoralis minor and the serratus anterior are exa@mptes
muscles that are used for the greater-than-normal breathing demarelflatigshand
also for stabilizing the arms in their position of holding the flute up againstyrBath
these muscles connect the ribs to the shoulder blade. They work to brake or slow down
the relaxing of the inspiratory action of the rib cage; in this action the shdlddier is
the fixed end of the muscle. But the shoulder blades are also working to support the arms
against gravity. If the elbows are out, the arms then are internallgdaad the shoulder
blades are even further from their neutral position. Other muscles must support the
shoulder blades while they support the arms and helps the ribs move during breathing.
The muscles that do that, including the rhomboids, levator scapulae, trapezius, etc., are
all connected to the spine. This kinetic chain is why we as flutists have neck and upper
back problems.

One last point about muscles with a dual function during flute playing bears
repeating. The intercostal muscles between each rib assist in truntarataaddition to
their respiratory function. This fact, plus the need to keep the rib cage at avperetit
can expand the most, and the tendency for the spine to incur more injuries when twisted,
leads me to recommend a non-rotated body position, except for the upper neck, when
playing flute.

In considering the shoulders and arms during flute playing, the importance of the

weaker and smaller external rotators and abductors of shoulder holding armagp agai
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gravity is central to motivating flutists to keep their elbows down. The left hand should
avoid radial deviation and supination but its wrist can be extended. The left thumb should
be kept straight and not used to support the flute; instead the ‘natural crutch’ ofdhe hea
of the 2 metacarpal should be used as a fulcrum for the flute. The right hand wrist can
be slightly extended but it should be deviated radially as little as possiblagithe

thumb should be placed under tHé @ 3° digit to provide a central axis for the right

hand.

The great variety in humans of the different levels of interconnections in
extensors and flexors of hand is something we all should explore individually; knowing
what your fingers can and cannot do can prevent frustration and injuries. ktgpsien
in the right little finger, though not as big a problem as originally thought, is caysed b
loose lateral bands of the tensor expansions of the fingers. Positioning and/argsplinti
can help solve the problem. In the pressing of the keys of the flute, a co-tontadic
flexors and extensors of fingers is required; less pressure, less niluscledruitment
and therefore, less tension. The lumbricals bend the MP joints during the maggsha
of fingering; they work together with the deep forearm flexors.

The underlying theme to all these muscular functions is summarized by ahe ide
of the kinetic chain. A small, seemingly insignificant action of the littledirgan have
ramifications all the way back to the spinal column. Any distal action is undedgay
proximal support. Therefore it is not only important to pay attention to what our
fingertips are doing when we play the flute, but we must also consider other aaatomic

structures that makes that action possible.

300



This investigation into the actions of the body during flute playing did provide a
more thorough overview of the kinetic chain triggered by playing the flutes deirils
are still needed but they are beyond the scope of this project. There is muchonkot@ w
be done in research on flutists including the effect of fithess levels on playing, the
effectiveness of different methods of learning in small muscles, how the brématba
the asymmetrical stance required of flutists, recovering from foctdmigs the
mechanisms of vibrato and continued work in the area of pain and its relation to the
stance of the flutist.

In addition, an international effort to develop a standard education of flute
instructors as well as their students in the physical aspects of flutegpiayieeded. We
should make better use of marketing principles and figure out how to ‘maic;it'ét
that is present material in such a way that it makes sense immediadely memorable.

We need to be more aware and well-versed in different learning styles, estagah
studies to guide what methods to use not only in the classroom but also during the private
lesson.

We need to begin serious work with band directors concerning the marching band
flute stance. Although beyond the scope of this study, the contorted spine of this stance
needs to be documented through x-rays and surveys of a large sample of high school and
college marching band flutists. Information concerning the percentage ofthahdse
piccolo instead of flute on the field would also be interesting.

The National Flute Association could take the lead in many of these
recommendations. The National Convention as well as state festivals could provide

standardized pedagogy workshops to standardize teaching practices and make good

121 Chip Heath and Dan Heath, Made to Stick, New York: Random House, 2007.
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principles of teaching available to & The purpose is not to make cookie cutter
teachers, but to assure a certain level of expertise that would guarahtkedlstudents

would be taught accurately.

122 NATS, the National Association of Teachers of Singing, does this already, providing standards,

teaching practices and a code of conduct for its members.
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Online Survey Questionnaire

. What position of flute head-joint alignment do you yourself use?
Rockstro

Modified Rockstro

Classic

Other

apop

. What position of flute head-joint alignment do you teach?
Rockstro

Modified Rockstro

Classic

Other

apop

. What type and make of head-joint do you have?
a. Brand

b. High wall or regular?
c. Wings?

. What weight tubing is your flute?
a. .014 (thin-walled)

b. .016 (regular thickness)
c. .018 (thick-walled)

. Does your flute have a C or a B foot?

a. C foot

b. B foot

c. | have both but use the C foot more often
d. | have both but use the B foot more often

. Is your flute open or closed-hole?
a. Open
b. Closed

. Does your flute have an in-line or off-set G key?
a. In-line
b. Off-set

. Does your flute have a C# trill key?
a. Yes
b. No

. What is the position of your right pinky during playing?
a. Alljoints slightly bent

b. Straight

c. Some or all joints collapsed (or hyper-extended)
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10.What is the position of the most distant (furthest from your palm) joint of your
left thumb when playing?
a. Bent
b. Straight

11.What is the position of your left elbow during playing?
a. Raised significantly
b. Slightly raised
c. Down

12.What is the position of your left wrist during playing?
a. Bent
b. Straight

13.Do you usually sit or stand when practicing?
a. Sit
b. Stand
c. Alternate

14.When you sit (performing or practicing), describe the relationship of yair
the stand.

15. Describe how you adjust your stand height.
a. When sitting
b. When standing

16.How much time do you spend practicing daily? Estimate the number of hours. An
example would be 2.5.

17.How much time do you spend practicing weekly? Estimate the answer in hours.
An example would be 7.0 or 7.5.

18.Do you practice with a mirror?
a. Yes
b. No

19.Do you ever videotape your practicing?
a. Yes
b. No

20.When you play/perform, how much do you move?
a. Alot
b. Some
c. Alittle
d. Not at all
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21.1f you do move while playing, check all that apply.
a. Shift weight from back to front
b. Bend and straighten your spine
c. Raise and lower your head
d. Move your arms
e. Other (please specify)

22.Where do you usually perform?
In a pit

. On stage

c. Chamber hall

d. Other (please specify)

o

23.Do any of your fingers ever uncover a key when playing? If so, which ones?
Yes

No

Left middle finger

Left ring finger

Right index finger

Right middle finger

Right ring finger

@ropaoop

24.Do you wear glasses?

Yes

No

Bifocals

Trifocals

Reading

Music-reading only glasses

~P oo oTw

25.Do you wear earplugs when you play or practice?
a. Yes
b. No

26.Do you experience pain while playing?
a. Never
b. Seldom
c. Sometimes
d. Always

27.Do you experience pain after playing?
. Never

b. Seldom

c. Sometimes

d. Always

o)
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28.Does pain ever stop you from playing the flute?
Never

Seldom

Sometimes

Always

apop

29.How much of your practice and performance time is affected by pain?
None

b. 20%
c. 40%
d. 60%
e
f.

o

. 80%
100%

30.Place a check in the box before each area where you experience pairtexksocia
with flute playing.

Neck
Jaw
Right upper back
Left upper back
Lower back
Right shoulder
Left shoulder
Right upper arm
Left upper arm
Right elbow
Left elbow
Right forearm

. Left forearm
Right wrist
Left wrist
Right hand thumb
Left hand thumb
Left hand index finger
Right hand pinky
Other (please specify)

FYSQTOSITATTSQMOQ0 T
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31.Have you ever experienced any of the following?
a. Trembling of the lips?
b. Trembling of the chin?
c. Trembling of the cheeks?
d. Loss of muscle coordination in fingers?
e. Loss of muscle coordination in embouchure?

32.Have you modified your flute in any way because of pain or an injury? If yes,
please explain what on the flute has been modified.

33.Have you ever consulted with a health care professional about anythind telate
your body and flute playing?
a. Yes
b. No

34.Have you ever studied anatomy, physiology, or neurology at the college level?
a. Anatomy
b. Physiology
c. Neurology
d. None of the above

35.Have you ever taken a college-level course in health issues for musicians?
a. Yes
b. No

36.Have you studied any of the following? Check all that apply.
a. Yoga
b. Alexander Technique
c. Feldenkrais
d. Pilates
e. Delacroix
f. Other (please specify)

37.When you began flute, did your teacher teach you about the asymmetrical nature
of playing the flute?
a. Yes
b. No
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Survey Results

Question and Choices Response Percent  Response Count

1. What position of flute head-joint alignment do you yourself use?

Rockstro 6.2%

11
Modified Rockstro 23.6% 42
Classic 64.6% 115
Other 5.6% 10
answered question 178
skipped question 3
2. What position of flute head-joint alignment do you teach?
Rockstro 3.0% 5
Modified Rockstro 13.2% 22
Classic 54.5% 91
Various 29.3% 49
answered question 167
skipped question 14
3. What type and make of head-joint do you have?
Altus 1.5% 2
Burkart 3.6% 5
Burkart & Phelan 2.2% 3
deMedici 2.2% 3
Gemeinhardt 5.8% 8
Howel Roberts 0 0
Haynes 7.3% 10
Jupiter 2.9% 4
Pearl 5.8% 8
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Question and Choices
Powell
Tom Green
Yamaha
Miyazawa
Emerson
Muramatsu
David Williams
Sankyo
Mara Goosman
Dana Sheridan
JF Lafin
Trevor James
Di Zhao
Richard Volet
Robert Bigio
Emerson DeFord
Brannen
McKenna

Other

4. Check all that apply to your head-joint.

Wings
High wall
Regular wall

Engraving

Response Per cent
15.3%
0
8.8%
11.7%
1.5%
10.9%
7.3%
1.5%

7.3%
3.6%
1.5%

1.5%

12.4%
0.7%

answered question

skipped question

5.7%
6.4%
52.0%
12.9%

Response Count
21

0
12
16
2
15

10
2
0
10

137
44

10

11
89
22
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Question and Choices Response Percent  Response Count
Silver-plated 3.5% 6
Solid silver 66.1% 113
Gold-plated 8.8% 15
Aurumite 1.8% 3
Platinum 4.1% 7
Other 57
answered question 171
skipped question 10
5. What weight tubing is your flute?
.014 (thin-walled) 14.5% 25
.016 (regular thickness) 71.1% 124
.018 (thick-walled) 13.9% 24
answered question 173
skipped question 8
6. Does your flute have a C or a B foot?
C foot 9.4% 17
B foot 81.8% 148
| have both but use 3.9% 7
the B foot more
often
| have both but use 5.0% 9
the C foot more
often
answered question 181
skipped question 0
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Question and Choices Response Per cent
7. Is your flute open or closed-hole?
Open 94.4%
Closed 5.6%
answered question
skipped question
8. Does your flute have an in-line or off-set G key?
In-line 45.6%
Off-set 54.4%
answered question
skipped question
9. Does your flute have a C# trill key?
Yes 53.9%
No 46.1%
answered question
skipped question

10. What is the position of your right pinky during playing?

All jointsdightly 82.3%
bent
Straight 14.4%
Some or all joints 3.3%
collapsed (or hyper-
extended)

answered question

skipped question

Response Count

169
10
179

82
98
180

96
82
178

149

26

181
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Question and Choices Response Percent  Response Count

11. What is the position of the most distant (furthest from your palm) joint of yaur lef
thumb when playing?

Bent 51.4% 92
Straight 48.6% 87
answered question 179

skipped question 2

12. What is the position of your left elbow during playing?

Raised significantly 1.1% 2
Slightly raised 53.9% 96
Down 44.9% 80
answered question 178
skipped question 3

13. What is the position of your left wrist during playing?

Bent 25.6% 46
Slightly Bent 51.1% 92
Straight 23.3% 42
answered question 180
skipped question 1

14. Do you usually sit or stand when practicing?

Sit 17.1% 31
Stand 49.7% 90
Alternate 33.1% 60
answered question 181
skipped question 0
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Question and Choices Response Percent  Response Count

15. When you sit (performing or practicing), describe the relationship of yourtotthg
stand.

answered question 170
skipped question 11
16. Describe how you adjust your stand height.
When sitting 98.3% 169
When standing 98.8% 170
answered question 172
skipped question 9
17. How much time do you spend practicing daily?
30 minutes 21.2% 38
1 hour 23.9% 43
1 % hours 16.1% 29
2 hours 15.0% 27
2 % hours 4.4% 8
3 hours 8.9% 16
3 %2 hours 0.6% 1
4 hours 5.0% 9
More than 4 hours 5.0% 9
answered question 180
skipped question 1
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Question and Choices Response Per cent

18. How much time do you spend practicing weekly?

1-3 hours 17.1%

4-6 hours 24.9%

7-10 hours 23.2%
10 or more hours 34.8%

answered question
skipped question

19. Do you practice with a mirror?

Yes 16.3%
Sometimes 63.5%
No 20.2%

answered question
skipped question

20. Do you ever videotape your practicing?

Yes 4 5%
Sometimes 14.5%
No 81.0%

answered question
skipped question

21. When you play/perform, how much do you move?

A lot 9.0%
Some 59.6%
Just a little 30.3%
Not at all 1.1%

answered question

skipped question

Response Count

31
45
42
63
181

29
113

36
178

26
145
179

16
106
54

178
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Question and Choices

Response Per cent

22. If you do move while playing, check all that apply.

shift weight from back to front foot
bend and straighten your spine
raise and lower your head
move your arms

Other

23. Where do you usually perform?
In a pit
On stage

chamber hall

82.1%
38.7%
41.1%
45.8%

answered question

skipped question

16.7%
90.1%
34.6%
answered question

skipped question

Response Count

138
65
69
77

168
13

27
146
56
162
19

24. Do any of your fingers ever uncover a key when playing? If so, which ones?

Yes
No
Left middle finger
Left ring finger
Right index finger
Right middle finger
Right ring finger

23.6%
50.6%
5.7%
17.8%
9.2%
8.0%
31.0%

answered question

skipped question

41
88
10
31
16
14
54
174
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Question and Choices Response Per cent

25. Do you wear glasses?

yes no

Yes or no 70.7% (123) 29.3 (51)
Bifocals 29.2% (35) 70.8% (85)
Trifocals 16.2% (16) 83.8% (83)
Reading 36.7% (40) 63.3% (69)
Glasses while 62.5% (80) 37.5% (48)

playing music

26. Do you wear earplugs when you play or practice?

Yes 7.2%
Sometimes 43.1%
No 49.7%

If yes, please describe what type
(custom, over-the-counter)

answered question
skipped question

27. Do you experience pain while playing?

Never 14.0%

Seldom 33.1%
Sometimes 48.9%
Always 3.9%

Please describe the pain that
you experience

answered question

skipped question

Response Count

response count
174
120
99
109
128

13
78
90
89

181

25
59
87

137

178
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Question and Choices Response Percent  Response Count

28. Do you experience pain after playing?

Never 25.6% 46

Seldom 33.3% 60
Sometimes 36.7% 66
Always 4.4% 8

Please descri_be the pain you 101

experience.

answered question 180

skipped question 1

29. Does pain ever stop you from playing the flute?

Never 54.2% 97
Seldom 27.4% 49
Sometimes 16.8% 30
Always 1.7% 3
answered question 179
skipped question 2

30. How much of your practice and performance time is affected by pain?

None 46.4% 83
20% 38.0% 68
40% 5.6% 10
60% 6.1% 11
80% 2.2% 4
100% 1.7% 3
answered question 179
skipped question 2
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Question and Choices Response Percent  Response Count

31. Place a check in the box before each area where you experience paiteasatibia

flute playing.

Neck 41.% 66
Jaw 13.0% 21
Right upper back 24.8% 40
Left upper back 28.6% 46
Lower back 14.9% 24
Right shoulder 26.7% 43
Left shoulder 29.2% 47
Right upper arm 3.7% 6
Left upper arm 4.3% 7
Right elbow 7.5% 12
Left elbow 6.8% 11
Right forearm 11.2% 18
Left forearm 8.7% 14
Right wrist 25.5% 41
Left wrist 21.1% 34
Right hand thumb 15.5% 25
Left hand thumb 10.6% 17
Left hand index finger 14.3% 23
Right hand pinkie 14.3% 23
Other (please specify) 15.5% 25
answered question 161
skipped question 20
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32. Have you ever experienced any of the following?

Trembling of thelips 58.1% 50
Trembling of the chin 16.3% 14
Trembling of the cheeks 3.5% 3
L oss of muscle coordination in 34.9% 30
fingers
Loss of muscle coordination in 22.1% 19

the embouchure

Temporarily locked joints 25.6% 22
answered question 86
skipped question 95

33. Have you modified your flute in any way because of pain or an injury? If yese plea
explain what on the flute has been modified.

answered question 95
skipped question 86

34. Have you ever consulted with a health care professional about anythied tela
your body and flute playing?

Yes 49.7% 89
No 50.3% 90
answered question 179
skipped question 2

35. Have you ever studied anatomy, physiology, or neurology at the collegeGéeelR
all that apply.

Anatomy (asa 82.8 24
Separ ate cour sg;
not biology)
Physiology 55.2% 16
Neurology 48.3% 14
answered question 29
skipped question 152

331



36. Have you ever taken a college-level course in health issues for musicians?

Yes 7.5% 13
No 92.5% 160
answered question 173

skipped question 8

37. Have you studied any of the following?

Yoga 73.2% 90
Alexander Technique 54.5% 67
Feldenkrais 12.2% 15
Pilates 30.9% 38
Delacroix 2.4% 3
answered question 123
skipped question 58

38. When you began flute, did your teacher teach you about the asymmetrical hature o
playing the flute?

Yes 18.8% 34
No 81.2% 147
answered question 181
skipped question 0

39. How would you rate your overall aerobic condition?

Excellent 17.2% 31
Good 38.0% 70
Average 32.8% 59

Fair 8.9% 16
Poor 2.2% 4
answered question 180
skipped question 1
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40. How would you rate your overall strength?

Excellent 15.0%
Good 41.1%
Average 36.7%
Fair 6.7%
Poor 0.6%

answered question
skipped question

41. How would you rate your overall flexibility?

Excellent 18.8%
Good 39.8%
Average 27.6%
Fair 11.0%
Poor 2.8%

answered question

skipped question

27
74
66
12

180

34

72

50

20

181
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APPENDIX C
PERSONAL INTERVIEW QUESTIONS
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Personal Interview Questions

1. Summarize resume.

2. What kind of flute, head-joint, foot-joint do you use?

3. How long have you used this set-up?

4. In your career, how many flutes owned? Which do you prefer now and why?

5. What wall thickness do you prefer? Metal?

6. Anything you would change? C# trill, roller D#, foot-joint stack closer/farther

away?

7. Have you ever made any decision about your flute’s design and mechanism in
consideration of its weight?

8. Have you ever experienced any pain due to the way the flute was manufactured?

©

Flute alignment

a. How do you line up the joints of your flute?

b.
C.

10. Set-up

Were you taught this as a student?
Or did you just evolve to your present set-up?

a. How do you stand?

b.

oo

How do you sit?
i. Chair straight or to the right
ii. Cello chair or foam wedge?
How far from music stand?
Glasses?
Where does the flute touch on your left index knuckle?
i. Side
ii.  On knuckle
iii. Above knuckle
Position of RH thumb
i. Side
ii. Under
iii. Through
Describe which words you use:
i. Hold flute
ii. Balance the flute
iii. Equal handedness or equal hands
iv. 3-point
V. 4-point
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h. Do you deal with hyper-extension of right pinky?
11.Do you sit or stand during practice? What percentage of each?

12. At what angle to you hold your flute? Neck angle? Right shoulder elevated? Spine
rotated?

13.What have you done to avoid injury, especially considering the demands of your
career?

14. General fithess emphasis?
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APPENDIX D

FLUTE ALIGNMENT
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APPENDIX E

GEORGE LEFT-HANDED SONGS
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Melodies for the Left Hand
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APPENDIX F

RECOMMENDED EXERCISE BOOKS
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Recommended Exercise Booksfor Flutists

American College of Sports Medicine Fitness B86ked Champaign, ILL: Human
Kinetics, 2003.

Anderson, BobStretchingBolinas, CA: Shelter Publications, Inc., 2000.

Franklin, Eric.Relax Your Neck, Liberate Your Shouldersghtstown, NJ: Princeton
Book Company, 2002.

Helson, Arnold and Jouko KokkoneBtretching AnatomyChampaign, ILL: Human
Kinetics, 2007.

Schnapp, Elma and Moacir Schnappung, Sexy and Healthy! The Ten Best Exercises
for Your PostureColletes and Sons, 2007.
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