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Moving On (Editorial)
Alice G. Brandfonbrener

An Exploratory Investigation into Auditory Style as a Corre-
late and Predictor of Music Performance Anxiety

Warren Brodsky, John A. Sloboda, and Mitchell G, Waterman

The relationship between scores on rthe Keele Assessment of
Auditory Style and music performance anxiety has implications
regarding the prioritization of therapeutic modalities and the
development of more auditive-specific interventions.

Historical Perspectives on the Treatment of Performing and
Creative Artists

Peter Ostwald

The author discusses the medical problems of many of the great
musicians of the past and the treatments used for them, and
speculates on how modern medicine would have handled some
of them.

A Biomechanical Motion Analysis of the Violinist’s Bow Arm
Ellen Tulchinsky and Lisa Riolo

This study of bow arm motion among women violinists is a step
taward establishing a normative database for evaluating the
motion of injured violinists.

Musculoskeletal Pain in Student Instrumentalists: A Compar-
ison with the General Student Population

Kathryn E. Roach, Marcelo A. Martinez, and Nicole Anderson
University students were surveyed regarding their musculoskele-
tal pain; the authors compare the results of instrumentalists vs
noninstrumentalists and examine the results among the musi-
cians for differences by instrument.

Drum and Bugle Corps: Medical Problems and Issues

Ralph O. Bischof

The members of a large drum and bugle corps were surveyed re-
garding their medical problems and issues specific to this popu-
tation of performers.
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An Exploratory Investigation into
Auditory Style as a Correlate and
Predictor of Music Performance
Anxiety®

Warren Brodsky, M.C.A.T, John A. Sloboda, Ph.D, and Mitchell G. Waterman, B.Sc.

Abstract— The study explored andicory style among 57 profes-
sional orchestra musicians and 57 matched nonmausician contro!
subjects, as measured by the Keele Assessment of Auditory Style
{KAAS). The questionnaire was specifically designed to elicit
information about developmental auditory life and orientation.
Psychometric development and underlying factorial dimensions of
the scale are described. The results demonstrate differences con-
cerning auditory style between musicians and nonmusicians.
State anxiety, as measured by the Spielberger State-Trait Anxiety
Inventory, was found to be a significant correlate and predictor of
high KAAS scores among the musicians but not among the
nonmusicians. Furcher, audicory style was explored as a correlate
and predictor of music performance anxiety, as measured by the
Music Performance Stress Survey (MPSS) section 11, previously
described as the Performance Anxiety Questionnaire {PAQ). The
findings indicate that auditory style (KAAS) is a correlate and
predictor of certain effeces of music performance anxiety. More
specifically, high-KAAS musicians (auditives} evidence signifi-
cantly higher levels of state anxiety, as well as avoid performances
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and audirions more because of anxiety about performing, than do
either mid-KAAS or low-KAAS musicians. Other research find-
ings outlining trends among this musician subgroup are discussed.
The study has direct implications to arts medicine practitioners
regarding the prioritizing of therapeuric intervention modalities
and highlights the need to develop auditive-specific interven-
tions, environments, and therapeutic regimens. Med Probl Perform
Art 9:101-112, 1994,

he phenomenon of music performance anxiety

(MPA) has been well documented, highlighting the
debilitating symptomatology that affects many performing
musicians. While sorne research has attempted to discover
the etiology and dimensions of this phenomenon, other
studies have investigated treatment procedures.!—3 The
main concern of this report is the exploratory investigation
of auditory style as a possible correlate of MPA. We
investigate the possibility that such a variable exists and
may predict the extent to which some particular musicians
will suffer from MPA while others will not. Such findings
might have implications regarding referral practices and
the prioritizing of therapeutic interventions. Moreover, the
identification of correlates might raise our understanding
of “at-risk musicians,” and thus enhance the development
of preventive training during the formative years of music
skill development. Putting both of these into practice
might decrease the incidence of MPA among present-day
and future professional musicians.

THE SEARCH FOR CORRELATES OF
MUSIC PERFORMANCE ANXIETY

Previous research has documented the fact that age and
gender do not influence MPA. Though popular myths
suggest that performance nerves dissipate as one gains
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TABLE 1. Musicians’ Personality Profile Traits and
Temperaments

High degree of introversion and state of arousal

. High levels of emotional instability and anxiety
A rather resigned attitude and unsociable outlook
A fastidious sense of empathy and pathemia
Psychological androgyny

experience, experience can also be ruled out as an influ-
ence. Music training and professional status seem not to
alleviate MPA, as music college students and professionals
both demonstrate adverse reactions to the stage. In addi-
tion, audition circumstances, that is, performing in front
of a jury (open field of visual contact) or performing
behind a screen (closed field of visual conract), do not seem
to alter the effects of MPA. Moreover, contractual security
does not offer relief from MPA, as our pilor research
findings indicate that no significant difference exists be-
rween contract and free-lance orchestra players. It appears
that musicians of all ages, both genders, novice and sea-
soned veteran, student and professional, contract and
freelance, all seem to suffer to the same extent from the
tensions of performance, whether the circumstance be an
academic recical, a professional audition, or a performance
on the stage or in the pit.* As these descriptive variables
have not been productive as possible correlates, differences
among musicians might be viewed as a result of personality
factors.

Early research into personality traits of music per-
formers® underlined the formative training yeass, when
musicians develop traits resultant from specific “demand
characteristics” of the instruments themselves, which
emerge both from performance situations and independent
of them. However, Kemp® found a stable group of primary
personality traits that are present among all musicians, be
they performers, composers, Or educators, linked to intro-
version, “pathemia” (sensitivity and imagination), and
intelligence. Further, Kemp? found that most musician-
related traits were shared by the two sexes equally, and
related to theoretical models in ‘which masculinity and
femininity exist as separate dimensions. He illustrated the
fashion in which musicians move freely between male and
female behaviors according to musical demands, and con-
cluded that musicians are psychologically androgynous.
Endowment of psychological androgyny might be a precur-
sor to successful musicianship, as the wide range of temper-
aments needed to be a music performer are based on this
trair. However, Kemp's most significant finding regards
anxiety. Compared with the general population, musicians
have higher levels of anxiety, and these are linked to
introversion. Research that seems to confirm these find-
ings was recently published by Marchant-Haycox and Wils-
on,® who found performing musicians to be introverted,
inactive, cynical, unsociable, resigned, world-weary, un-
ambitious, and unadventurous, bur also empathetic.

Though many individualsare skeptical of the concept, it
is intriguing that research has been able to identify remper-
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aments and traits that seem to be stable throughout musi-
cians' overall development {Table 1). However, personality
factors such as introversion, cynicism, androgyny, and
empathy do not in themselves significantly account for the
variance berween musicians, nor do these profiles assist
health care professionals in a predictive—prognostic fash-
ion regarding “at-risk musicians.” However, one area that
seems to have been overlooked concerns musicians’ verbal
and nonverbal emotional “auditory life.” Especially in light
of the likelihood that a rich auditory life may be the
primary component of rmusicianship and the foundation of
a musical career, it seems wise tO assess whether this
component can account for some of the variance seen
between musicians. To do this, it makes sense to look at
both musicians and nonmusicians in terms of their audi-
tory lives.

LINKAGE TO AUDITIVITY:
“AUDITORY STYLE”

Both the concept and the significance of auditory life
among musicians are easily found in the annals of psycho-
analytically oriented writers. Nass? described the world of
the musician as a world of sound that “forms the basis of his
unique sensory style around which he organizes his percep-
rion of the world . . (p. 431). Auditory life evolves from
early listening and hearing experiences that serve to devel-
op a sensory style in certain children, which he refers to as
an “auditory style1® He argued that this style is used as a
means of adapting to and mastering reality among some
children who use the auditory apparatus as their primary
sensory mode. Nass’s theory was modeled on those of his
predecessors, Charcot and Freud,!! who believed that indi-
viduals could be differentiated by their sensory prefer-
ences, and hence labeled persons as “yisuels,” “moteurs,” or
“auditifs” (p. 47).

Is it likely that auditory style is unique tO musicians?
Some authors feel that general human fetal existence seems
to be based on hearing, as there is little likelihood that
secing takes place. The primacy of hearing has been
explored by Feldenkrais, 12 who points to evidence that the
fetus is stimulated by environmental sounds and vibra-
tions. He felt that the eyes of a newborn have not had as
much stimulation or learning as have the ears. Thus, “it
then stands to reason that the function of hearing is prior
to seeing in each and every individual” (p. 19). A predomi-
pantly aural animal, the infant evidences an immediate
ability to identify maternal voice, which significantly
indicates that the newborn enters the world with specific
perceptual acoustic experience from previous intrauterine
life. Further, recent advances regarding both intrauterine
research methods,!3, 1 and infant perception and infant
cognition research techniquests clearly highlight the grow-
ing body of evidence regarding predispositions for infant
musicalicy.

Other researchers!® acknowledge that all infants are
“biologically predisposed for musicality [but] the develop-




ment of their elementary musical competence seems to be
nourished by intuitive parental care giving.” {p. E-11).
They raise the question as to whether predispositions fade
away when infants are not sufficiently engaged in musical
interchanges. Feldenkrais!? highlights the normal course
in our visually dominant world; as children begin pre-
academic training, they learn to pay increasing attention,
at times exclusively, to the sector of space they see. In an
environment void of musical interactions, the predisposi-
tion and sensitivity to hearing might follow a natural
diminutive course,

However, some children may develop visual cognitive
skills at no great expense to their auditory predispositions;
they may find an equal balance between visual and audi-
tory modes, while others may retain a slight dominance in
the auditory sphere. This constitutional background is
believed essential for developing musical giftedness.!? Ac-
cording to a more craditional view, the primary correlare of
musical gifredness is a “special sensory endowment which
determines the perceptual organisation of the individual
and later becomes [the] cognitive scyle” (p. 4).18 More-
over, recent authorities feel that by implication, constitu-
tion might refer to genetic endowment, as there is some
evidence of a likelihood that genetic factors order cortical
structures in such a way as to predispose some individuals
more acutely to auditory stimuli.}¥

Noy20 refers to infants with a developed “auditory style.”
In an infant who related affecrively to his surroundings
through the auditory channel of communication and who
‘received’ the mother mainly through auditory stimuli, this
channel may continue to play a prominent role in emotion-
al exchange with the outside world.” (p. 344). Noy views
auditory style paramount to becoming a musician. Audi-
tory style is defined as “a specific sensory sensitiviry that is
considered to be determined by a constitutional factor
[that] is permanently subjected to environmental influ-
ences.” (p. 345).

THE RESEARCH QUESTION

Predispositioned by genetic endowment, fetal rempera-
ment, pre/postnatal learning, marernal bonding, or a rich
musical environment, the relationship with sound itself
may be the core of differentiation between individuals who
eventually become musically gifted and those who do not.
Children who will become musically gifted attribute in-
tense meaning to sound. These children may “hear and feel
something in music that they could not articulate verbally
and apparently experienced no where else, but which they
occasionally appear addicted to repeating and re-experi-
encing” (p. 344).!7 But how does this sense of being
different from others in our visually and verbal-language-
oriented world affect personality development? Ar first
assuming that all children have these perceprions and
skills, they may come to discover as they grow older that
they are different from their peers. This gift may in fact
imply feeling special, distinguished, or part of an elite.

However, it might be more of a curse than a blessing.
Though auditory style on the one hand might be a prereq-
uisite of musicality, on the other hand it may become a
reminder of how one is distinct from others. This compo-
nent may lead to feelings of anxiety. Is it possible that the
most important motivator to become a music performer is
also a factor in MPA? With the idea of investigating
auditory style among both professional orchestra musicians
and nonmusician control subjects, exploring differences
and possible correlations between auditory style'and state—
crait anxiety, a survey guestionnaire was developed. Fur-
ther, the study explored auditory style as a correlate of
MPA. The research questions posed in the study were: Is
auditory style more prevalent in a sample of musicians then in a
sample of nonmusician control subjects? and Are musicians
who score high concerning auditory style also members of an
“ar-risk” category and thus more prone to suffer from MPA? As
far as we are aware, these questions have not been previ-
ously investigated. Their answers could have implications
for the design and implementation of innovative therapeu-
tic interventions regarding the alleviation and manage-
ment of MPA.

THE CORRELATIONAL STUDY

Method

Afrer initial contacts were made with the managements
of several professional symphony orchestras, four one-time
introductory briefing meetings were held on-site in differ-
ent rehearsal halls. Two months later questionnaires book-
lets were mailed to the managements for distribution to
orchestra members. Bach questionnaire was precoded with
a personal identification number, ensuring complete ano-
nymity. Self-administered in 60 minutes, the eight-page
booklet was returned by mail {no postage required), with
an overall 37% rate of response. Control participants were
solicited by a “chain-recruitment” procedure, that is, ini-
tial researclier—control subject briefings led to further
solicitation of control subjects by the control subjects
themselves. The overall response rate among the control
subjects was 25%.

Subjects

There were 114 participants involving 57 professional
orchestra musicians and 57 nonmusician control subjects
matched for age, gender, highest level of educarion, and
employment status. The total sample was divided evenly by
gender (55 women; 58 men) and had a mean age of 37 years
(range = 18-65;8D = 10). The educational level for the
majority of the sample (64%) was at the undergraduate
level, while that for some individuals (12%) was at a
postgraduate level. All the participants were employed
either as professional orchestra musicians or in retail,
secrerarial, management, arts administration, educarion,
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electronic engineering, judicial, or medical professions.
The musicians were selected from a larger data pool in a
stratified fashion, conerolling their source orchestra as a
variable. The musicians in the sample were primarily
section players from the string section (73%), comple-
mented by combined woodwind-and-brass players (21%).

Materials

The questionnaire booklet consisted of three indepen-
dent measures: the Keele Assessment of Auditory Style
(KAAS); the Spielberger Stare—Trait Anxiety Inventory
(STAD); and the Music Performance Stress Survey
(MPSS).

1. Keele Assessment of Auditory Style (KAAS). Devel-
oped by Brodsky and Sloboda (1993),2! the KAAS was
designed to elicit information about developmental audi-
tory life and orientation. Self-administered in 25 minuces,
this 78-item questionnaire uses a 5-point Likert scale to
rate responses from never to always, with an additional
option to specify “0” for items that are not relevant or for
those items that the respondent can’t remember. [tems are
presented according to developmental age group (early
childhood, late childhood, adolescence, and adulthood)
and three critical periods of music activity (asa child, asan
adolescent, and as an adult). The majority of KAAS items
were generated from a wide range of psychoanalytic and
music psychology literature. The items represent an exten-
sive scope of characteristics proposed as indicators of
auditory style. Asasurvey instrument, the KAAS attempts
to explore this psychological concept as a cognitive trait.
The limitations of the KAAS as an instrument and a scale,
at this early stage of development, are hereby acknowl-
edged.

2. Spielberger State-Trait Anxiety Inventory (STAI)
Form Y. Developed by Spielberger (1968/1977),%2 the
STAL is self-administered in 10 minutes and consists of 40
questions answered on a 4-point scale from almost never to
almost always. Widely used to assess two forms of anxiety,
the S-scale (state) assesses anxiety as an emotional state
evaluating immediate feelings of apprehension, while the
T-scale (trait) assesses individual differences in anxiety
proneness as a personality trait. The STAI is generalizable,
cross-cultural, and unbiased by age or gender, and has high
reliability and validity. The current study viewed the STAI
as an appropriate format to assess psychological anxiety but
believed that a more complete evaluation of musicians’
situations and symptomology would be provided by the
MPSS.

3. Music Performance Stress Survey (MPSS}) Version
1.0. Developed by the Arts in Medicine Program, Uni-
versity of Louisville,?? the MPSS was extracted from the
[CSOM Survey?+ and the Performance Anxiety Question-
naire (PAQ).2 The MPSS assesses the physical conditions,
related symproms, and involvement in various interven-
vions for musicians’ occupational medical and psychologi-
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cal problems. The PAQ, presented as an integral section of
the survey, is a 20-item questionnaire using a 5-point scale
thart evaluates the somatic symptoms, emotional attitudes,
and effects of MPA on the respondent’s carcer. Reliability
and validity levels of the MPSS have not yet been reported;
however, the MPSS seems to bear more relevance to MPA
than does any other general psychological instrument.

Post-hoc Analysis

Refinement of the KAAS as an exploratory scale was
undertaken post-hoc, only then followed by full analysis of
the comparative dara. Initially, as several KAAS items
concerning instrument activity left the majority of the
control subjects out of the analysis, exploratory analysis
was limited to the 55 more general items. Within chis data
set, nine items were dropped because they contained the
missing data at a high level of frequency (> 10%). Scale
reliability analysis recommended removal of a furcher 8
items, resulting in a 38-item scale reflecting Cronbach’s
alpha at the 0.8666 level (standardized item alpha =
0.8718). Appendix A contains a listing of all 38 items in
the KAAS scale.

RESULTS

A rtotal KAAS score was computed for all the partici-
pants in the sample reflecting a normal distribution
(mean = 118.4; range = 63-168; median = 119, 8D =
17.3). As can be seen in Table 2, the musicians had higher
rotal KAAS scores than did the control subjects, and the
mean difference was statistically significant (t = 5.9%
df = 112; p = 0.001, 1-tailed).

To identify the fundamental components of the KAAS,
the scale was subjected to a factor analysis for extraction of
underlying dimensions. Twelve independent factors were
extracted by principal components analysis (PCA), repre-
senting a total of 68.5% of the variance, with a first factor
accounting for 20.3% of the total variance. The relation-
ship between factors and item variables was adjusted for the
most suitable fit through a Varimax orthogonal rotation.
All 38 KAAS items loaded onto one of the 12 factors at 0.4
levels or more. Appendix A shows a distribution of KAAS
items according to factors as indicared by PCA. These
factors are described below. Summative scores that calcu-
late the level of auditory style are referred to as KAAS.
High KAAS indicates most auditive, while low KAAS
indicates least auditive.

The first KAAS factor (KFacl) seems to be concerned
with an individual’s awareness of acute sensitivity to music,
and self-appraisal or identification as a music personality
(auditive). This acuteness was seen to be developmental,
involving a sequence of items beginning in early child-
hood, through adolescence, to adulthood. The respon-
dents who scored high were aware that their emotional
experiences with music were very different from those with
speech, and thar these qualitative differences could not be




articulated verbally. They felt drawn to repeat and reex-
perience musical events thar affected them and perceived
that music offered them a somatic experience in addition to
and beyond the auditory one. They felt that there was
music in their minds, and identified themselves as being
special or different. As can be seen in Table 2, the musi-
cians obrained higher scores than did the nonmusicians,
and the mean difference was statistically significant (t =
9.84; df = 112; p = 0.001, 2-railed).

KFac2 seems to be concerned with an individual’s sensi-
tivity to sound, most specifically the human voice. The
respondents who scored high viewed themselves to be
particularly sensitive to voice tone and identified it as a
major influence in developing trust and attraction to
others. Moreover, sound quality was identified to be a
major consideration when choosing a name for children or
assessing a place of residence. As can be seen in Table 2,
the musicians obrained higher scores than did the non-
musicians, and the mean difference was statistically signifi-
cant (¢ = 3.19; df = 112;p = 0.00Z, 2-tailed).

KFac3 and KFac4 seem to be concerned with childhood
music-related behaviors. The respondents who scored high
felt that when listening to mibsic as children, they were
unable to sit still, often moving rhythmically, beating, or
tapping, without full conscious awareness. No significant
difference was seen between the groups.

KFac5 seems to be concerned with relationships such as
between music and language, or aural and visual modal-
ities. The respondents who scored high preferred as chil-
dren to hear nursery rhymes, lullabies, and songs over
hearing stories and having books read at nighttime. No
significant difference was seen between the groups.

KFac6 seems to be concerned with the significance of
hearing. The respondents who scored high felt that hear-
ing was their most vital link with the external environ-
ment. They felt that access to information was dependent
primarily on audition. As can be seen from Table 2, the

musicians received higher scores than did the nonmusi-
cians; however, these only approached statistical signifi-
cance (t = 1.85;df = 112;p = 0.067, 2-tailed).

KEac7 and KFac8 do not lend themselves to interpreta-
cion at this time. However, as can be seen from Table Z, the
musicians received higher scores than did the nonmusi-
cians, and these mean differences were statistically signifi-
cant (KFac?: t = 5.15; df = 112, p = 0.001, 2-tailed;
KFac8: ¢ = 2.6%; df = 112; p = 0.008, 2-tailed).

KFacO seems to be concerned with aspects of vocal
development during adolescence. The respondents who
scored high were as teenagers acutely aware of similarities
and differences between their own voices and the voices of
their parents. As can be seen in Table 2, the musicians
obtained higher scores than did the nonmusicians, and the
mean difference was statistically significant (t = 3.03;
df = 112; p = 0.003, 2-tailed).

KFacl0 seems to be concerned with the emotional non-
verbal aspects of speech. The respondents who scored high
felt that they were affected more by speech patterns and
intonations than by the acrual content during conversa-
tions, and that silences were more difficult to tolerate than
were differences of opinion. They felt that auditory contact
with a significant other was consequential in finding relief
from melancholy. As can be seen in Table 2, the musicians
received higher scores than did the nonmusicians, but the
differences were not significant.

KFacll and KFac12 do not lend themselves to interpreta-
tion ar this time. However, as can be seen in Table 2, the
musicians received higher scores than did the nonmusi-
cians on KFacll, and the mean difference was statistically
significant (¢t = 2.22; df = 112; p = 0.028, 2-tailed).
The control subjects obtained higher scores on KFacl2,
however, these differences were not significant.

The underlying dimensions of the KAAS illustrate that
although as yet auditory style is not fully comprehensible, it
is not simply a matter of musicality. Clearly the data

TABLE 2. Keele Assessment of Auditory Style: Total Scale, Factors, and Correlations

Descriptives Correlations
Musicians Controls Significance of State Trait
(n = 57) (n = 57) Difference Anxiety Anxiety
Factor Variance mean SD  mean  SD t p* Group* T [ Group* T b

KAAS rotal 126.9 13.4 1099 168 597 <0.001 M 0.4208 0.001 M 0.3652 0.01
KFacl 20.3% 33.87 3.90 24.22 6.27 9.84 <0.001 M 0.3962 0.01
KFacl 6.9% 17.72 3.41 15.64 3.55 3.19 0.002
KFac3 6.6% 13.62 2.97 13.56 3.07 NS
KFac4 5.5% 0698 1.72 06.73 1.44 NS
KFac5 48% 0454 193 0478 168 NS M 0.3666 0.01
KFac6 42% 10.68 2.40 09.85 2.39 1.85 0.067
KFac? 3.9% 10,35 2.20  08.13  1.3% 5.15 <0.001 M 0.3219 0.01
KFac8 38% 0635 1.56 0553 1.70 2.69 0.008
KFac9 3.6% 05.86 2.17 0473 1.78 3.03 0.003
KFacl0 3.1%  09.40 2.56 08.80 1.86 NS
KFacll 31% 0532 1.35 0474 140 2.22 0.028 C 0.3676 0.01
KFacll 2.7%  02.09 1,15 02.43 113 NS C 0.3217 0.01

*Note: Significance = 2-tailed; groups: M = musicians; C = control subjects.
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TABLE 3. State—Trait Anxiety Scores by Group

Significance of

Musicians Controls Difference*
mean SD  mean SD t p
Srate anxiety 36.96 10.7 34.37 09.6 NS

Trait anxiety  44.87 11.4 40.04 09.6 2.42 0.0085

#*Significance = 1-tailed.

highlight a musician-based bias toward high auditory style,
but the data also present a picture illustrating that musi-
cians and nonmusicians share common distributions on
many KAAS factors. In fact, the rangeson five factors were
so similar that the mean scores did not differentiate be-
tween the groups. However, seven factors significantly
differentiated musicians from nonmusicians, which raises
questions concerning the nature of these differences. Are
the differences seen between musicians and nonmusicians
simply differences of incidence? Or, Does auditory style among
professional musicians yield characteristic dimensions that are
not seen among nonmusicians? Perhaps in reality the answer
is more complex. Auditives might be more prevalent
among musicians than among nonmusicians, and perhaps
developmental circumstances leading to becoming a pro-
fessional musician cause permutations of auditory style
such that it adopts specific characteristic meanings that do
not occur among nonmusicians.

Further analysis involving the STAI was undertaken to
explore the possibility that auditory style and anxiety
might be related. As can be seen in Table 3, consistent
with other previously published accounts, the musicians in
this study also received significantly higher trait anxiety
scores than did the control subjects (t = 2.42; df = 110;

p = 0.0085, 1-tailed). In addition, they obtained higher
state anxiety scores; however, these differences were not
significant.

Pearson correlation coefficients were used to evaluate
relationships between KAAS (total score/factors) and
state~trait anxiety. The findings show that KAAS rotal
score significantly positively correlated wich state anxiety
(r = 0.3074;p = 0.001, i-tailed) and trait anxiety (r =
0.2347; p = 0.01, l-tailed) for the entire sample. How-
ever, as can be seen in Table 2, when analyzing the groups
independently, only the musicians evidenced a significant
correlation between KAAS total score and state anxiety,
and evidenced significant correlations between state anxi-
ery and KFacl, KFac5, and KFac7. In addirion, they
showed a significant correlation between trait anxiety and
KFacl. The control subjects, on the other hand, demon-
strated significant correlations only between state anxiety
and KFacll and KFaclZ.

Thus far, the associations between KAAS score and
underlying dimensions of state anxiety seem to differ
berween musicians and nonmusicians. This observation is
surprising because no significant difference in state anxiety
scores was seen berween musicians and control subjects.
Thus, to ascerrain whether some of the variance between
musicians and nonmusicians could actually be attribured
to state anxiety, KAAS total scores and KAAS factors
were subjected to a between-group analysis of variance
(ANOVA) with state anxiety controlled as a covariate. As
can be seen in Table 4, the findings showed that in addition
to the demonstration of state anxiety as a significant
covariate of KAAS total score and several KAAS factors,
when this covariance was taken into account there still
remained a difference between musicians and nonmausician
control subjects.

TABLE 4. Analysis of Variance between Groups with State Anxiety asa Covariate and Predictor of Anditory Style

State Anxiety as a Covariate

State Anxiety as a Predictor

Significance .
Effects of Group of State Musicians Controls
Variable f df b b B B b Variance B B b Variance
KAAS total  33.69 1,109 <0.001 <0.001 0.5277 0.4208 0.001 4% NS
KFacl 91,03 1,109 <0.001 0.001 0.1445 0.3962 0.003 4% NS
KFac2 09.27 1,109 0.003 0.008 0.0857 0.2715 0.045 3% NS
KFac3 NS 0.015 0.0764 0.2759 0.04% 3% NS
KFac4 NS NS NS NS
KFac5 NS NS 0.1088 0.600L 0.001 4%* NST
KFac6 NS NS NS NS
KFac? 26.32 1,109  <0.001 NS 0.0640 0.3219 {0.016 3% NS
KFac8 07.14 1,109  0.009 NS NS NS
KFac9 09.47 1,109 0.003 NS NS NSt
KFacl0 NS NS NS NS
KFacll NS 0.002 NS 0.0484 0.3377 0.009 4%%
KFacl2 04.25 1,109 0.042 0.06 NS 0.0377 0.3218 0.017 3%

*Alsoage B = —0.0708, = 0.2737,p = 0.029, 4% variance; and trait B = —0.0621, B = ~0.3627,p = 0.043, 5% variance.
tAlsotrait B = —0.0536, 8 = —0.3015, p = 0.025, 3% variance.
tAlsoage B = —0.0457,p = —0.300L, p = 0.026, 3% variance.

§Alsoage B = —0.0299, 8 = 0.2534, p = 0.048, 4% variance.
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Multiple stepwise regression analysis was used to test for
the best possible predictor of KAAS total and KAAS
factors. The findings suggest that when analysing the
entire sample, state anxiety is a significant predictor of
KAAS total mean scores as well as KFacl, KFac2, Kfac3,
Kfacll, and Kfacl2 (KAAS roral = B[state] + B in all
cases). However, as can be seen in Table 4, when the groups
were analyzed independently, what appeared to be a predic-
tor among the musicians was not necessarily a predictor
among the control subjects.

These two psychometric procedures clearly demon-
strated the different relationship that comes to light be-
rween KAAS total and several KAAS factors, and state
anxiety among musicians. This observation is interesting
given that significant differences were not seen between
the groups regarding state anxiety, and that KAAS factor
distributions or frequency ranges for the two groups overlap
considerably. This relationship between KAAS and state
anxiety among musicians raises many questions; however,
it was the intention of the study to explore these within the
context of MPA. For the purposes of this exploration, the
analysis centered exclusively on the professional musician
group. T

To identify the fundamental components of MPA, the
PAQ was subjected to a factor analysis for extraction of
underlying dimensions. Seven independent factors were
extracted by PCA, representing a total of 74.6% of the
variance, with a first factor accounting for 36% of the rotal
variance. The relationship between factors and item vari-
ables was adjusted for the most suitable fit through a
Varimax orthogonal rotation. All PAQ items loaded onto
one of the seven factors at 0.5 levels or more. Appendix B
provides a list of the items according to dimensions of the
PAQ), as indicated by PCA.

The first factor, PAQFacl, seems to be concerned with
the overall degree or level of MPA. ltems relate to level of
distress, impairment, and interference during actual per-
formances, level of embarrassment, and effect on career.
PAQFac? seems to be concerned with the physical mani-
festations of MPA, including shortness of breath, rapid
heart beat, nervousness, and dizziness. PA(QFac3 seems to
be concerned with preperformance anticipatory fear. Items
on this factor include preperformance sweating, dry
mouth, and quavering voice. The fourth factor, PAQFac4,
seems to be concerned with avoidance of performances asa
result of inability to concentrate and vasomotor tempera-
rure aberrations. PAQFac5 seems to be concerned with the
environmental situations or events most likely to give rise
to MPA, including small ensembles, private lessons, audi-
tions, and solo performances. PAQFac6 seems to be con-
cerned with pharmaceutical prescription and nonprescrip-
tion drugs used as a means of coping. The last factor,
PAQFac?, seems to be concerned directly with psychologi-
cal interventions as daily coping methods, used more in
orchestra circumstances. Table 5 lists musicians’ PA{D
factor mean scores.

A total MPA score was calculared through summation of
all PAQ items. The frequency of MPA was normally distrib-

TABLE 5. Total Musician Performance Anxiety (MPA) and
Performance Anxiety Questionnaire (PAQQ) Factors

Descriptives

(n = 54) Correlations (n = 40)
Factor mean SD State Trait
MPA 60.24 17.4 0.5366% 0.6651%
PAQFacl 15.88 06.25 0.4860* 0.6166*
PAQFac? ~ 08.33 03.61 0.5397% 0.5395%
PA(QFac3 09.13 03.30 0.1813 0.3708%
PAQFac4 05.95 03.04 0.5403* 0.46621
PAQFac5 13.36 03.09 0.2726 0.4682%
PAQFac6 02.64 01.46 0.2126 0.2513
PAQFac? 04.84 02.10 0.3636 0.5147*

*Significance = 0.01, 1-tailed.
tSignificance = 0.001, 1-tailed.

TABLE 6. Correlational Relationships* (n = 40)

MPA State Trait
KAAS total 0.3788t 0.4443% 0.38427
MPA 1.000% 0.5366% 0.6651%

*MPA = musician performance anxiety; KAAS = Keele As-
sessment of Auditory Style.

TSignificance = 0.01, 1-tailed.

1Significance = 0.001, L-tailed.

[[

TABLE 7. Keele Assessment of Auditory Style (KAAS)
Musician Subgroups (n = 57)

mean SD Cases
Low KAAS 108.5 1.3 8
Mid-KAAS 125.0 6.1 39
High KAAS—auditive 148.7 8.9 10

uted among the musicians. Pearson correlation coefficients
were used to evaluate relationships between MPA and
state—trait anxiety. As can be seen in Table 5, MPA
significantly positively correlated to state anxiety
(r = 0.5366; p = 0.001, I-tailed) and trait anxiecy
(r = 0.6651; p = 0.001, l-tailed). Significant cotrela-
tions were also demonstrated between PAQ factors and
state—trait anxiety. Using a Pearson correlation coeffi-
cient, the triangular relationship between KAAS, state-
trait anxiety, and MPA was assessed. As can he seen in
Table 6, both KAAS total and MPA scores significantly
positively correlated to state anxiety, to trait anxiety, and
to each other.

Though auditory style as measured by the KAAS hasnot
yet actained a unidimensional definition and construct,
the relationship between high KAAS and high MPA has
been illustrated through the final analysis of the study. As
can be seen in Table 7, the musicians were grouped
according to their KAAS total scores, whereby those who
obtained a score above 2 standard deviations from the
means were classified as high KAAS (audirives), those
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within 1 standard deviation above or below the means as
mid-KAAS, and those 2 srandard deviations below the
means as low KAAS. These musician subgroups were
scrutinized in an exploratory comparative analysis to at-
tempt to locate and isolate differences between these
musician subgroups concerning performance-related stress
and injury.

When comparing trends seen among the three musician
subgroups, it was shown once again that high-KAAS musi-
cians evidenced higher levels of stare anxiety than did either
mid-KAAS or low-KAAS musicians, as well higher trait
anxiety and higher rotal MPA. A berween-group one-way
ANOVA showed that this difference concerning state
anxiety was statistically significant (f = 4.19; df = 2,53;
p = 0.0205). In addition, high-KAAS musicians scored
higher than did the others regarding PAQ factors 1, 2, 3,
and 4, though these differences were not significant, with
the exception of PAQFac4. Regarding this factor, a be-
tween-group one-way ANOVA showed that auditives avoid
performances and auditions because of anxiety about pevform-
ing more than do either mid-KAAS or low-KAAS musicians,
and this difference was statistically significant {f = 3.03
df = 2,53;p = 0.0570}.

Another finding of importance points to differences
concerning performance-related habits and behaviors. Ac-
cordingly, the toral amounts of time spent performing,
rehearsing, and teaching seem to be congruent for all
musicians. However, high-KAAS musicians spent more time
practicing than did either mid-KAAS or low-KAAS musicians,
and a between-group one-way ANOVA showed this differ-
ence to be statistically significant (f = 4.51;, df = 2,53,
p = 0.0156). Whether the amount of practice is consid-
ered overuse or misuse, it was evident that high-KAAS
imusicians reported a higher incidence of diagnosed and treated
tendonitis than did either mid-KAAS or low KAAS musicians,
and a between-group one-way ANOVA showed that this
difference was statistically significant (f = 4.03; df =
2,54; p = 0.0234). In general, high-KAAS musicians
suffered from musculoskeletal problems of the elbows,
fingers, and wrists more than did the other two groups, and
reported the highest incidence of medically diagnosed eye
problems and ulcers. In addition, they reported the highest
incidence of playing-related musculoskeletal symptoms,
including ganglion, numbness, restricted range of motion,
tenderness, and weakness. Although these differences were
not significant, a between-group one-way ANOVA showed
that ulcers {(f = 2.47;df = 2,54;p = 0.0938), eye prob-
lems (f = 2.59;df = 2,54;p = 0.0844), and tenderness
(f = 2.87;df = 2,53, p = 0.0656) approached statisti-
cal significance.

Healch interventions available to musicians vary consid-
erably and run the gamut of both traditional and alterna-
tive therapies. Today’s practitioners might be trained pro-
fessionals or folk healers. The findings demonstrate that
the high-KAAS musicians reported a general higher inci-
dence of consultations with practitioners than did the low-
KAAS or mid-KAAS musicians, although these differ-
ences were not significant. The consultations they re-
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ported included visits to general practicioners, medical
specialists, nonphysician therapists, and healers, as well as
consulting with ather musicians and colleagues. The high-
KAAS musicians reported a more diverse and higher
incidence of incerventions received for playing-relared
problems, such as the Alexander technique, application of
heat and/or ice, biofeedback, braces and/or splints, non-
prescription medications, occupational therapy and physi-
cal therapy, temporary rest or periodic cessation of playing,
ultrasonography, and spiritual healing.” The high-KAAS
musicians teported a higher incidence of receiving physical
therapy and occupational therapy than did either the mid-
KAAS or the low-KAAS musicians, and a between-group
one-way ANOVA showed that this difference was statis-
tically significant (f = 3.81; df = 2,54; p = 0.0283).
However, both biofeedback (f =247 df = 2,54 p =
0.0938) and spiritual healing {f = 2.47; df = 2,54,
p = 0.0938) were nearly significant. It is interesting to
note that the high-KAAS musicians reported the lowest
incidences of aerobic dancing, chiropractic manipula-
tions, massage, meditation, yoga, and psychological coun-

seling; however, these differences were not significant.

DISCUSSION

Though auditory style had been outlined as a conceptual
construct in the psychoanalytic and music psychology
literature, it has been overlooked in research studies con-
cerning personality traits and profiles of musicians. Log-
ically, if auditory style is vital to the general development of
musicians, then an exploratory investigation is warranted,
and it seems correct to attempt to isolate and scrutinize
auditory style as a variable between musicians and non-
musicians, as well as among musicians themselves.

We might speculate whether auditory style is genetically
based, already present at birth, and represents part of our
constitugional make-up or whether it develops early in
infancy when we begin interacting with external objects
and environment. However, asa cognitive trait and orien-
tation linked to other personality traits, auditory style is
evident in individuals regardless of musical skill. Some
nonmusician control subjects in the study had high KAAS
scores similar to those of the musicians. In addition, a large
proportion of the entire sample (musicians and nonmusi-
cians) fell wichin the same KAAS total range. We might
expect this finding f the construct under question is
inherently psychological. Moreover, certainly some non-
musician control subjects enjoyed music enrichment and
instrumental lessons in the past, and possibly are amateur
players. However, given the nature of the bias, it is not
surprising that the musicians had significantly higher
KAAS scores as a group. The data reveal some musicians
who received low KAAS scores, and we have yet to
understand this phenomenon. But the fact that some
KAAS factors do not even differentiate musicians and
control subjects is ample evidence that, to some extent, we




all urilize audition as a sensory style in interpreting our
internal and external worlds. The key word here is extent.

What seems to be clear is thar KAAS (or particular
items or factors of KAAS) is associated with and predicts
state anxiety (or certain aspects of state anxiety) among
musicians and nonmusicians differently. On the one hand,
auditory style among musicians seems to be interlinked
with or predictive of state anxiety, while on the other
hand, KA AS is independent of state anxiety. The question
thar arises regards its predictive ability. To what extenc are
high-KAAS musicians afflicted by MPA more than are
mid-KAAS or low-KAAS musicians!?

Music performance anxiety is a complex syndrome. The
components of MPA are multifaceted and thus the STAI
might not be an adequate instrument for its evaluation.
The PAQ as it appears on the MPSS supports seven
independent factors representing 74.5% of the variance.
Both MPA and state—trair anxiety demonstrate associa-
rions through highly significant positive correlations, with
the exception of PAQFac6—the pharmaceutical coping
factor. This indicates that the MPSS and the PAQ) seem to
have not only high face validity, but high concurrent
validity as well. As can be seen in Table 5, the PA{QQ seems
to be a more apt measure of MPA than is the STAF in that
the dimensions of MPA relate to state and trait in different
ways.

CONCLUSION AND IMPLICATIONS

The issues surrounding MPA are as diverse as the termi-
nology and assessment measures used by arts medicine
practitioners. MPA is often viewed as a set of behaviors,
mental attitudes, and/or physical manifestations that are
either stage-specific (referred to as performance anxiety or
stage fright), media-based (referred to as music perfor-
mance anxiety), or due to vesidual pevsonality and career
factors (referred ro as music-related performance anxiery).
It is a priority that arts medicine adopt a standardized
differential diagnosis as well as diagnostic criteria. Perhaps
it is time to shift the focus of attention from the perfor-
mance— the artistic circumstance—to the performer — the
artists themselves. In addition, there is a great need to
standardize an acceptable assessment procedure to measure
the effects and levels of MPA. Though some more general
psychological instruments may have served arts medicine
well during an inception and infancy period, more specific
measures that developed from previous arts medicine re-
search initiatives have significantly demonstrated their
concurrent validity with more rigorously developed and
rested psychometric instruments such as the STAIL Conse-
quently, the PAQ and the MPSS might be considered a
welcome alternarive and a more suitable assessment mea-
sure assisting future arts medicine practitioners.

This study has investigated audirory style in an explora-
tory fashion. The findings demonstrate that this cognitive
rrait/orientation is an important yet often overlooked com-

ponent of musicians’ personality. Possibly the future will
demonstrate important dimensions of auditory style re-
lated to nonmusicians as well. Perhaps future studies will
highlight different characteristic dimensions of auditory
style among university music majors prior to their entry
into the profession. But, if auditory life is a component of
musicianship and a motivator toward a music career, then
it would seem logical to investigate its characteristics. The
implications would be significant to parents and children,
developmental psychologists, music educators,’and music
conservatories. Moreover, if, as previous research findings
suggest, in concept all humans are biologically “wired,” or
predisposed for musicality through previous intrauterine
vibroacoustic learning, then of even greater importance
would be investigating the reasons why so few individuals
become professional musicians.

However, as we have demonstrated, auditory style seems
associated with state anxiety as a correlate and predictor of
MPA among musicians. Those musicians who seem most
“at-risk,” those who are prone to suffer from the physical
manifestations and maladaptive menta! attitudes of anxi-
ety, report the highest incidence of repetitive strain injury
and tendinitis, and seek medical consultations and inter-
ventions more than do other musicians, are those who
receive high(er) KAAS scores. The implications of these
findings might highlight criteria leading to a heightened
differential diagnosis regarding intervention and prognos-
tic criteria. For example, perhaps not all musicians would
benefit from the same types of intervention modality. The
assessment of musicians according to characteristics such
as auditory style might enhance referral practices of musi-
cians by arts medicine practitioners by prioritizing thera-
peutic modalities. Further implications of the findings
indicate the need to develop more auditive-specific thera-
peutic interventions. The future might point to the use of
vibroacoustic, music-generated vibrotactile environments
or music therapy as principal and supportive therapeutic
regimens for musicians. The use of music or sound to treat
musicians might someday become more commonplace, or
even the accepted practice. When sound or music become a
source of conflict and an arena for confrontation, then
trearment interventions and environments must include
these as components of the process. We cannot simply
ignore musicians' auditory life or audirory style, and shrug
these off as insignificant isolared skill-related gifts and
talents. If we attempt to meet the occupational health
needs of performing musicians, we must consider a more
holistic approach that includes assessment of auditory
style.
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Distribution of Keele Assessment of Auditory Style (KAAS) ltems by Factors as Indicated by Principal Compenents Analysis

110

Keyto Age: C="asachild" T ="asa teenager" A =‘as an adult®

1. 1eltasif | could experience my emotions far better through music than through speech.

| felt more comfortable within other social groups than musical social settings such as

When | listen to music | experience and perceive a kinaesthetic body *fgeling” the music in

Loading Age __ltems of ariance = 20.3
8534 "
8424 c 2 | was aware that | felt and heard things in music that [ could not atticulate verbally.
7589 C 3. | felt drawn 1o repeat and re-experience musical events that affected me,
5393 T 4.
ensemble and choir.
8130 T 5. |identified myself as having a special gift for music.
5702 c 6. The role models | most wanted to be like were music performers.
A562 T 7. 1imagined music in my mind when bored.
4547 A 8. '
addition to my ear “hearing” the music.
4446 A 9. |amaware of an emotion depicted on the television/movie screen via the soundtrack
before the screenplay action is revealed.
4383 A 10. | feel as if there is a piece of music going through my mind.

Loading __Age ltems of ariance = 6.9%

7881 A 1. Voice tone is a major influence on whether | am attracted 1o someone.

7438 A 2. | find | tend 1o trust people more if their voices are pleasing to me.

5208 A 3. |am very sensitive to the sound quality of other people’s voices.

5347 A 4. When | choose names {e.g. children, pets, etc,) | pay attention 10 their rhythmic and
musical sound.

4669 c 5. |remember feeling afraid when | heard loud noises.

Loading Age __ltems of ariance = 6.6%

8195 G 1. When | listened to music | found myself unable to sit stil.

7603 c

body, etc.).
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2 Music caused me fo move in a thythmic way (e.g. tap fingers, stamp fget, move head, sway




5467 Cc 3. | discovered myself making noise (such as humming, singing, or beating) or moving
rhythmically throughout the day.

5031 Cc 4. 1was comforted by a familiar tune or melody when sad.

Loading Age ltems of riance = 5.5

7768 C 1. 1found myself suddenly humming a piece of music or melody without realising that I'd
started.

7362 C 2. | would hum bits and pieces of music while walking along the way not especially aware of
their source. :

Loading Age items of KFacs (Variance = 4,8%)

8854 c 1. |liked stories more than nursery rhymes and songs.
8254 C 2. | preferred stories and book reading at night time above lullabies and songs.

Loading Age __ Items of KFacé (Variance = 4.2%)
8032 A 1. I'have felt that | must protect my hearing as it is my mostimportant link to the outside

warld,

6723 A 2. Ihave noliced that | depend often on my sense of hearing for gaining information
regarding where things might be {location).

4218 A 3. The exiemal sound environment (soundscape) is a major factor for me when choosing

neighbourhoods where to live.

Loading Age _ltems:of arance = 3.9

.7849 A 1. When improvising or humming to myself, | can decide whether | composed an original
piece {phrase) or simply repeated one that ! had heard previously.

-4015 c 2. |found it easier to follow a written text if i or someone else read it aloud.

Loading __Age _ ltems of ariance = 3.8%
J740 A 1. |find that "what" a person says to me is more important than the “way" {tone) they say it
5231 C 2. When listening to piece of music | imagined that | too was among the performers.

Loading Age  lems of KFae9 (Variance = 3.6%)

J791 T 1, 1heard my parents tell stories about my early vocal development.

6650 T 2. | was aware of the similarities andfor differences in intonation (tone qualities) between my
voice and my parents' voices.

Loading Age  ltems of ariance = 3.1%

7815 A 1. | find silences in conversation more difficult to tolerate than actual ditferences of opinion,

4818 A 2. During conversation | find myself listening or atiending to the other person's speech
patterns and vocal inflections more than the actual content itself.

4226 A 3. | have felt that when | am away from my significant other(s), the mere sound of their voice

will relieve me from melancholy and loneliness.

Loading _ Age _ Ytems of afiance = 3.1

8239 c 1. |found it both easy and enjoyable to fall asleep while on a train, bus, or motor car.

-4725 A 2. When | find myself in new surroundings | am first aware of the landscape before the
soundscape.

Loading _ Age ltems of KFac12 {Variance = 2.7%)

T73 A 1. 1 become anxious when | become aware of a soundless environment {fotal quiet}.
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APPENDIX B

Distribution of Performance Anxiery Questionnaire (PAQ) Items by Factors as Indicated by Principal Components Analysis (PCA)
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Loading liems of PAQFac1 (Variance = 36.1%)

86269 1. How often do you feel that anxiety interferes with your performance?

85742 2. To what extent is performance anxiety a source of embarrassment?

79689 3. How much is your performance actually impaired by anxiety andfor its physical effects?

70201 4. To what extent are you bother by the physical effects of anxiety such as trembling?

66819 5. How much are you disiressed by anxiety during performances?

B5618 6. How much of an effect has performance anxiety had on your musical career?

Loadin ltems of ariance = 9.2%

.83007 1. To what extent are you bothered by the physical effects of anxiety such as dizziness or
light-headedness?

81767 2. To what extent are you bothered by the physical effects of anxiety such as nausea or

' abdominal distress?

53562 3, To what extent are you bothered by the physical effects of anxiety such as shortness of
breath?

ABB80 4. To what extent are you bothered by the physical effects of anxiety such as rapid/pounding
heart beat?

Loading ltems of PAQFac3 (Variance = 7.6%)

76130 1. To what extent are you bothered by the physical effects of anxiety such as quavering
voice?

71425 2. To what extent are you bothered by the physical effects of anxiety such as dry mouth?

64250 3. To what extent are you bothered by the physical effects of anxiety such as sweaiing?

51986 4. How much are you usually bothered by anxiety before you perform?

Loading ltems of PAQFac4 (Varance = 7.1%)

82363 1. To what extent are you bothered by the physical effects of anxiety such as paor
concentration?

78813 2. How often do you avoid performances or auditions because of anxiely about performing?

51143 3. To what extent are you bothered by the physica! effects of anxiety such as flushing or chills?

Loading ltems of PAQFacS (Variance = 5.5%)

75059 1. How much anxiety do you experience in the following performance situation? Private
Lessons.

82917 2. How much anxiety do you experience in the following performance situation? Small
Ensembles.

57398 3. How much anxiety do you experience in the following performance situation? Auditions.

50356 4. How much anxiely do you experience in the following performance situation? Solo
Performances.

Loading ltems of PAQFacé (Variance = 4.7}

84780 1. How often do you use prescription drugs to reduce performance anxiety?

76072 2. How often do you use alcohol or recreational drugs 1o reduce performance anxiety?

Loading ltems of PAQFac7 (Variance = 4.4%)

76365 1. How often do you use psychological technigues to reduce performance anxiety?

53504 2. How much anxiety do you experience in the following performance situation? Large
Ensembles.
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