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Introduction Musculoskeletal Problems

Saxophone is a widely popular instrument seen in virtually
all genres of music around the world. However, saxophonists
represent an understudied and under-represented population in 10 100 100
the performing arts health research literature. Except for one .
study in 1999 that compared health concerns across genre!,
health concerns of saxophonists are often analyzed and

The overall prevalence of musculoskeletal pain,
calculated as the total population reporting one or more
site-specific problem over the past year, was 86.7%.
Figure 5 shows the top 12 musculoskeletal sites ordered
by prevalence. Linear regression analyses were calculated
to predict the influence of site-specific pain on musical

#1 Left Neck Back (Prevalence = 39.41%) #7 Center Cutaneous Lower Lip (Prevalence = 16.26%)
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reported together with other orchestral musicians who 0 e Intomsty — Infunce equency Infensty  Influence . . .
- dwind i 2 Furth call S 013281000 022 and Influence of Site-specific Pain O performance based on the frequency and intensity of pain
erform woodwind instruments.* Furthermore, surveys typica , 47) = 3.262, p = 0.047, R = 0. - Regression F(2, 15) = 1.781, p = 0.202, R? = 0.192 ) ] )

P ; ys typically Frequency B = 0,140, p = 0.541 P Frequency B 0211, p = 0.544 as independent factors. Intensity of pain was found to be a

z);;:‘:sgl ?rl:asacuLZiI:\ecfAt/id er asb O:axi)onhcsr:: Sepdildf)iczltla); ::j #2 Rigmht:n:::;o;;z:(:i:"a'e“ce=37-93%) e #8 Left Neck Front (Prevalence = 14.29%) statistically significant predictor of influence for the inside
’ - - . . . o .
performers.> While the Iitiraturz suggezts thatpbiopgsygchosocial g cy o o |0\Q/8 I \O/ 2 s 100 100 _tl)_c;]ttom ip, center bottom lip (vermilion), and left mid back.
. SHeeEIE 2 o : c .o Z sy o . e most frequently selected number of saxophone related
factors are interrelated, another limitation is that performance o _E ; ; o E 1 . EE . pain sites was | (18.23%), followed by 2 (11.33%), and 3
anxiety is often measured using scales that assess only negative S @ £z & i ..-*'f";__ - 5 4 % 0 i I I R ES (7.39%).
symptoms and experiences. This perspective is challenging to 2 22 j_i_ﬁ_ -5 a3 8 2 L _ 2 22 i i L R
the music disc.iplines because retsear.d.\ and anecdotal evidence 12 431 1550, 0227, w006y LAY o P itersity of Pain - Wto 10 LA, 8 FR:res‘;ion'r:(z":ﬂ'l"mpom e oaag T Fn itarsity of Pain Although the inside of the bottom lip was not the
su$|f30rts the |de§ that stre:s ;S critical fto successf and that Imenaity B2 0.150, .+ 0551 | f;f::;&“;ﬂ;ﬁ;}ff‘;g;_‘;f;s ‘ most prevalent location where saxophonists experience
performance indety can fciitate performance for 5™ | 12 mde otom U (realence = 249%) it ok Pl +1433%) A € had the greatest overall impace on playing.
research focused on this understudied population of musicians. g 1:2 ey e C . - Tal oo o | a 1:2 e o e w.as the € .|r ranked prevalence site (32.49%) an .t © SI.te
= s2ow | O ] 2 - 0 with the highest mean frequency (36.85 + 33.31), intensity
T . . s i @ L Ni = & s I T I B (28.36 * 26.92), and influence on playing (26.05 £ 30.27).
e purpose of this study is to: . - m B BN i i i B Gl o WO The descriptive quality of pain at this site most often
1) De.velorf and.deployasaxophone.-speaﬁc . L S =8 8883 g L B =3 s 838g5 °=8&88g reported were tender (33.33%), sharp (18.18%), aching
epidemiologic survey based on biopsychosocial Regression F(2, 63) = 26.229, p= 0,000, f= 04sa "Myt Fan intensity of Pain Regression (2, 11) = 5.524, p =0.022, Ri= 050173 1 PN Intensity of Pain (16.67%), and stinging (15.15%).
principals in order to characterize occupational i Ayl v inare A ey
health concerns experienced by saxophonists. #4 Right Upper Back (Prevalence = 20.69%) #10 Left Forearm Front (Prevalence = 13.30%) Most of the other locations on and around the lower
2) Report tEhe rln:scrlﬁskels::al andfnon-m:sctjloskeletal . o o . ) o 122 lip are also highly problematic—including the other two lip
occupatlona. ealth problems of saxop onists. : :z E a0 v o0 . : :Z 2wt T, W sites shown in Figure 5. The lower lip is one of the areas of
3) Explore tl:'e mﬂuer.lce of orofaaa! p?ln on g . A . ; N e — g w . P " " the face involved in the formation of the embouchure, the
Isi?)).(ophonlsts, particularly at the inside of the bottom § QZ i i e é 0 e ;g S . i 22 j_i_i 0 ::. - . . g lips around ;:he Touthpiece anq :*eeFI ;Nhich c?ntrol the
4) Explore how music performance anxiety affects the I:q,,, :;z:z:, o150 Rcoqes Y orEn ensity f Pain F::ugir:ionlt::r:rsh:T::;o.zas.m:o.lss rredueney e rain rensity et A energy cransier o the saxophonlsts air from their body to
performance of saxophonists. "ee‘:::.j‘l:;fi;"“gs-"’}""‘z; o Ienaity B 0.550,p - 0412 the instrument. Thi I.ov:/’er. p rests on the bottom teeth
Intensity 8=-0.119, p = 0.719 and saxophonists “bite” into the lower lip to varying

#10 Left Mid Back (Prevalence = 13.30%)
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#5 Left Upper Back (Prevalence = 18.72%)
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degrees depending on many factors ranging from the type
of music they play, to the equipment they use, to how they
practice, to how they were taught to form an embouchure.
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A saxophone-specific epidemiologic survey was created : o i i 0 e T 20 i i LB 0 f‘ common solutlon“ to hth's E’r’oblem N pedagoEmal
. . . . .. = = s @ - = 3w = = 8 &8 8 B g = 8 & 3 8 3 i i i
and distributed online using Qualtrics software. In addition to o L — B &2 8 3 B &2 8 3 T ——— = = |Eerature Is to useha toot 8“2" to se;;vebas a cus 'OE
. . . reduency Ensity nfiuence ) . . Frequency of Pain Intensity of Pain I m r N N m
assessing demographlcs, levels of engagement, and OCCUPatlonaI Regression F(2,21) =3.182, p = 0.062, R2=0,233 '~ ==Y ef Fain intensity of Fain Regression F(2, 10) = 4.658, p = 0.037, R2= 0.482 - " t ilt c|: canes |'s 30701;—6\|e ~ rnac|: ZEWSe:‘y t ef ?\tto t:'eet
. . . . . Frequency B = 0.471, p = 0.090 Frequency B = -0.062, p = 0.851 i/ .
identity, this novel survey included body, hand, and facial maps to Intensity B = 0.016, p = 0.951 Intensity 8= 0.737, p = 0.045 an OVZler P thSt 3 ( ) o) of t e S;: jects
assess prevalence, intensity, frequency, and influence of pain for . y #10 Right Neck Front (Prevalence = 13.30%) reported using a tooth guard more than once in the past
#6 Center Bottom Lip (Vermilion) (Prevalence = 17.42%) Table 3 th . | ¢ :
|71 musculoskeletal sites. Shown in Figure | below, novel facial 100 w i _ 1o o o year. 1ableé 5 compares the pain prevalence, frequency o
R R o . w EE a0 | a0 g a0 E% a0 . a0 . o o . o . . .
maps were developed for the orofacial region specifically for this =@ 85w | o : L . o0 . P;'n’ mtinsflydof PZ':]’ and influence C:]f Pa'ndoz\ PE)’Ing for
: : E o0 55w ‘. a s g W a those who did or did not use a tooth guard. A chi-square
survey. Mental health concerns were assessed using a series of g . £F | . I g SIS TSy S O
unidimensional and bidirectional VAS scales. The survey also i i " TR i P : I i E3 el 0 et test ‘I’V35 done t"s compall*e thef statistical Sf'gn'f'dcafnce ;’f
. . . = B & 2 B = o BoE @3 oD = =] g2 8 g 5] 3 8 3 ) .« e . o fo
assessed how performance anxiety influences music O requency mensty ifuence ® " Froquency monsty _muence N o prevalence rates Itat'St'Ta ;'\gm Izlance dwas ounl or the
. . . Frequency of Pain Imtensty of Pain requency an ensity ain 1 1 -
performance along the somatic/cognitive and musical/non- Bearesion F2,18)+2.277, 0,05, = 047 Regression F(2, 15) = 1.691, p = 0.218, 7= 0.184 center Cztanecc’lus ower 'F:; nin ePeln entfsamp es ':ctehs'c
. . . LR Frequency B = 0.007, p = 0.990 i iSsti ienifi
musical categories developed by Meidell.6 Intensity 8= 0.904, p = 0.005 Intensity 8 = 0.423, p = 0.403 was used to determine the statistical signiticance or the

differences in frequency, intensity, and influence. Statistical

significance was found for influence of pain on playing at

Figure 1. Interactive Orofacial Maps the inside bottom lip and for intensity of pain and influence
' of pain on playing at the center bottom lip (vermilion).

Table 3. Use of Tooth Guard

) o *

Music Performance Anxiety

As shown in Figure 2, the most played saxophone was the alto, Over half (58.13%) of subjects reported experiencing music performance anxiety (MPA) in the past Inside bottom lip Cen(tvirr:q?ltiz\? lip Centlzrwceurtir;eous
then the tenor, closely followed by the soprano. Less than half of the year. Of those who experienced MPA, when asked how often they experienced performance anxiety in the Overall Prevalence 66 (32.49%) 35 (17.24%) 33 (16.26%)
subjects played the baritone in the past year. Average playing time per past year on a 100 point scale from never to always, the mean response was 38.95 (+29.26). The mean Pri;/;'ence with a tooth guard 30 (33.71%) 14 (15.73%) 8 (8.89%)
. . . . n=
week was much higher on the alto (10.4] = 8.95) than the next intensity of performance anxiety over the past year was 31.90 (£24.79). The mean influence of MPA on P — % (3L55%) 1 (15.42%) 25 (21.93%)
o Je . . . . 0 . 0 . 0
closest, tenor (4.01 * 6.66). Playing two saxophones was reported by performance was -6.93 (£19.31) on a bidirectional scale of -50 (strong negative influence) to 50 (strong n=114
: : S o . o . , o Significance* X2=0.103, p=0.748  X?=0.254, p=0.615  X’=6.148, p=0.013
the highest number of subjects (36.95%), followed by three (26.60%), positive influence). Over half (57.63%) reported negative influence, while under a quarter (23.73%) reported Sl rospais; 36.85 + 33.31 19.71 + 24.39 2542 + 3164
ReSUItS one (23.64%), and four (12.81%). positive influence and the remainder reported no influence. Subjects were presented with |18 aspects of Fre;guency with a tooth guard 38.90 + 33.84 27 67 + 2787 5113 + 33,07
. . . . o n=
music performance commonly affected by music performance anxiety, shown in Figure 4, and were Frequency without a tooth guard o\ 0o 1500+ 21,05 2580 3175
directed to indicate if each aspect was positively, negatively, or not affected by their performance anxiety. n=114
As sh in Table 1. th f thi f . : : : : . Significance* t=0.454, p=0.651  t=1.416,p=0.166  t=-0.436, p=0.666
s shown In l1able 1|, the average age ofr this group o . Results were varied; some were overwhelmingly influenced negatively, while others were overwhelmingly Sl el 98 36 + 26.92 11.66 + 14.76 1591 + 19 19
saxophonists (N=203) was slightly more than 34 years. On Figure 3. SaxoPhone Type influenced positively, and others had no clear consensus. Subjects reported “tension” as an aspect of music :ntensity wit:atooth gL;]ard n289 33.80 + 27.39 18.80 + 16.73 20.38 + 23.77
. . . . . t it it t a toot
average, subjects report playing saxophone for over 21 years. The performance mostly influenced negatively (56.78%) by performance anxiety and almost none (0.85%) g o oo BT 23.83+26.05 748 £11.57 1448 +17.82
most common academic degrees reported were Master’s degree = 200 reported positive influence. Conversely, few (5.96%) subjects reported negative influence on “motivation” ggnific"arllc;* t=2165§§, P;82135 t=12é3§§, D;?SZZZ t=fé77561, p;gggS
H ) H [X] . . o« . . . I3 ’ . . . + . . * . . t .
in saxophone performance (°2I.I8%), Bachelor§ degree in Eh while over a third (35.59%) reported positive influence. Subjects reported “focus” as highly influenced by ,nﬁjzcenw?tin:iooth guard n=89  34.40 +35.74 9733 +31.78 9475 +39 73
saxophone performimce (18.23%), and doctorate in saxophone ;%E - performance anxiety both negatively (40.68%) and positively (33.90%). anfllule:ce without a tooth guard 10,08 23,09 299 4 5 45 1024 + 15.97
performanc.e (I6.7.5/>). The.next most reported degree was a EE Significance® (22100, p=0040  {=3416, p=0.002  {=1.542, p=0.133
Bachelor’s in music education (14.29%). Nearly half (47.29%) =2 . . .
reported no music degree. Subjects report an average of |.57 g 100 Figure 4. How MPA influences music performance
. . . == °
(13.88) playing ;essu.)ns 7p;zr;9;ja)_'|,-482.2202 (15..47) sessions per v_\ll_iek, EE Conclus|on
aln an averagek. U"Tt;;n +|.68 (E .k ) mmutes. Pe: session. They g5 This is the first known saxophone-specific epidemiologic
also r.eport taking 1.39 (1. .) reaks per session for an average 5 100 = Nesatively Influenced by MPA study to assess potential musculoskeletal problems in the lip
duration of 6.53 (£11.75) minutes. Subjects reported stopping _ 8 Y Y d h S - d b
ice due to mental fatigue (43.87% + 27.44) at a higher rate i Soprano Alta Tenor Baritone and mouth areas. UPPOTEINg Concerns - expresse Y
P}:’aCt'Cs .Uel f° . 38 33%/ N 26.820 S_ N : 8d o - I = Positively Influenced by MPA - saxophone pedagogues and players, the inside of the bottom
than p yS|caf 2::19t|§;e_l_(30.I3 o _f .82). Subjects reported playing lip was identified as one of the most critical areas of concern
an average of 29.62 (£30.13) performances per year. a0 D = Not Influenced by MPA due to the high prevalence, frequency, and intensity of pain in
Non-Musculoskeletal Health Problems _ this area. More than any other musculoskeletal site, pain in
] . this area was reported as having the strongest negative
Table 1. Demographics . . . I N - o fl the ability to perform th hone. Further
Table 2 shows the percentages of subjects reporting various Infiuence on the ability to periorm the saxophone. Furthe
a—— — —— e mild and severe non-musculoskeletal problems sorted by severe. ® &0 N research in this area should include assessment of the
Sex N (%) 203 (100%) 158 (77.80%) 45 (22.20%) Depression was the most severe problem reported, with 17% of : _ = 0 influence of pain on playing as prevalence alone does
Age (yrs) mean £ SD 34.03+16.91 35.52 +17.50 28.80 + 13.57 . . . v ] I o h h. h o ﬂ f
Handedness N (%) subjects reporting severe depression. The total reported percentage 8 ] ] not correlate wit Igh Influénce on peériormance.
Righ 165 (81.3% 127 (76.97% 38 (23.03% . . m 111 1
ot ) ot (51 000 s (e 00 of 48.27%, however, is less than headache (58.12%) and fatigue _,ms _ - Additional research is needed to better understand the
Ambidextrous 13 (6.4%) 10 (76.92%) 3 (23.08%) o . . . ° i i i i
Hotaht (inches) (mean £ 5D) B SO g Aol S A (61.09%). Several problems stand out with a high percentage of mild 4o - etiology of this problc.am and the e.ffectlveness. Of. prevention
Weight (Ibs) (mean * SD) 178.36 + 42.63 187.35 + 40.99 146.76 +32.15 cases but very few severe cases; most notably eye strain (42.86% and treatment strategies. Another Important flndlng suggests
Exercise (hrs. per week) (mean + SD) .
Cardiovascular 6.15 £ 20.57 3.6146.30 15.06 + 41.20 mild, 2.96% severe) and noise induced hearing loss (26.60% mild, the need for researchers to consider and adopt
Resistance 3.46 £13.72 2.49+6.93 6.84 £ 26.03 1 H H H H
o PR PSR Ao 0.99% severe). multidimensional Fheorles of performance anxiety. Th(.-:l.'e are
Engagement (mean & SD) aspects of music performance that can be facilitated
Playing saxophone (yrs.) 21.52 +15.57 22.78 +16.30 17.09 + 11.79 o o
Formal study saxophone (yrs.) 111641137 111241137  11.28+11.49 bl loskel | bl 20 by music performance anxiety. Research should adopt
P':Z;‘ri:":j””me”t‘h“-perwee"’ o S Table 2. Non-Musculoskeletal Problems multidimensional models in order to better understand and
Al 10.41.+.8.95 10.35 2 9,18 10.55 820 Health Concern Mild Severe - develop pedagogical approaches designed to maximize the
enor .01+6. A48+7. 38t 4. : o o L . . .
Baritone 2.12+5.83 2.47+6.52 0.87£1.50 DERLEsSION 30'540/’ 17'73f' facilitative potentlal of this phenomenon. Performlng arts
Number of performances (past year) 29.62+36.25  3256+37.37  19.40%30.27 Headache 47.78% 10.34% . .
Acute Anxiety 37.93% 9.36% 0 | . BN CEE s DEE LEN LR | 1 5N -EE health researchers need to interact with the
. Fatigue 52.22% 8.87% L | L . L | | ~ o ' opulation being studied in order to develop the right
Shown in Figure 2, subjects strongly identified as Stage Fright 34.98% 7.88% z 2 z 3 & 2 =2 5 F 4 g8 ¢ =202 FIL? A POpU™ g St e P £
, ) , , Tinnitus 27.59% 5.91% ~E~ g 3 & 2 S Z o 5 = o 5 o2 B > 85 § D questions to ask to yield applied insights.
saxophonists, less as classical saxophonists, slightly less as Respiratory Allergies 26.11% 5.22% > 2 & " g Z & B g =0 &; = § 2 E 23 2
: . . P aL% =B D 5 @
saxophone teachers, slightly less as jazz saxophonists, and much TMJ Syndrome 12.32% 4.43% 5 E— 2 = ?_61 - S 0% o ST =
. . . . Sleep Disturbances 32.51% 3.94% A = = S o
less as commercial saxophonlsts: S.ubjects a.lso scored high on the ADD 0.85% 3.94% 3
total and sub scales of the Musician Identity Measurement Scale Earaches 30.05% 3.45% o
(MIMS). Mouth Lesions 15.27% 3.45% | I\ S ]\ J\ | References:
Eye Strain 42.86% 2.96% Y Y Y Y ) . .
. . . Weight Problems 22.66% 1.97% |. Thrasher M, Chesky KS. Medical problems of saxophonists: A comparison of
Flgure 2. Occupatlonal Identlty Asthma 19.21% 1.97% physical and psychosocial dysfunction among classical and non-classical
High Blood Pressure 16.26% 1.97% 43 4 : : performers. Saxophone Symposium. 1999;24:77-84.
. ADHD 8.87% 1.97% Cognltlve Cognltlve Somatlc somatlc 2. Kok LM, Huisstede BM, Voorn VM, Schoones JW, and Nelissen RG. The
~ Acquired Dental Malocclusion 8.37% 1.48% Musical Non-Musical Musical Non-Musical occurrence of musculoskeletal complaints among professional musicians: a
° - Noiselinduced Hearingtoss 26'602/’ 0'99:/" systematic review. Int Arch Occup Environ Health. 2016;89:373-396.
o P — 4'93y o.ggty . Teal L: The Art of Saxophone Playing, Van Nuys, CA; Summy-Birchard Music,
3> Temporary Hearing Loss 10.84% 0.99% 3 Teal L: The A S h Pl Van N CA: S Birchard M
g S B Blackouts/Dizziness 20.69% 0.49% |96%' o i )
&g Ulcer 9.85% 0.49% 4. Miller SR, Chesky K. The multidimensional anxiety theory: An assessment of
Z f) 2 and relationships between intensity and direction of cognitive anxiety, somatic
"qc'; e anxiety, and self-confidence over multiple performance requirements among
- 3 4 DR college music majors. Med Probl Perform Art. 2004;19(1):12-20.
i) . . . . fa 8 |
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