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Pain and posture of children and adolescents who learn the accordion as compared with non-

instrumentalist learners

<H1> Abstract

Objectives: This study aims at assessing the impacts of practicing the accordion on pain and
posture of children and adolescent students.

Methods: Pain and posture (forward head posture, scapular posture and lumbar lordosis) were
compared between two groups of preparatory and secondary school students, matched for age
and sex: those who have accordion lessons, hence accordionists (n=16) and those who never
have studied a musical instrument, hence non-instrumentalists (n=16).

Results: Students having accordion lessons reported significantly more pain in the shoulder,
wrist/hand and thoracic regions (p<0.05), showed a significantly more forward head posture
(accordionists (medianIQ distance) = 35.6° £ 7.8°, non-instrumentalists (median+lQ distance) =
45,3°+10.8°; p <0.05), and a significantly increased lumbar lordosis (accordionists (medianlQ
distance) = 55.5° £ 30.6°, hon-musicians (medianzIQ distance)= 39.0° £ 3.9°, p <0.05). No
significant differences were found for scapular posture between groups.

Conclusions: This study suggests that children and adolescents who play the accordion have an
increased forward head posture and lumbar lordosis and a tendency to report more pain than

children and adolescents who do no play any musical instrument.

Key words: children, adolescent, posture, pain, accordion lessons
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<H1> Introduction

Learning a musical instrument requires long hours of systematic practice, if the musician
is to acquire high performance level skills [1]. However, prolonged and repetitive non-planned
and non-structured practice has been associated with an increased risk of pain and injury
prevalence. Such risk is even higher when adding long hours of static and asymmetric postures,
repeating the same movements and/or using continued force to play [2]. The weight, size and
transportation of the instrument have also been pinpointed as additional risk factors for pain and
injury development in instrumental musicians [1]. Lifetime prevalence of pain affecting playing
capacity among musicians can be as high as 85%, affecting mainly the low back (up to 66.7%)
and the neck regions (up to 48.5%) [3]. Furthermore, a study on playing-related musculoskeletal
problems in child instrumentalists (mean age+SD=12.7+2.0 years old) reported a lifetime
prevalence of 67% in this age group [4]. Diminishing all potential risk factors should thus be a
major concern to all who care of the musician.

Among all musical instruments, the accordion is one of the largest and heaviest
instruments that musicians have to carry and play. Its weight might vary between 10 and 14 Kg
and its length while open might reach 50 to 65 cm. These characteristics per se might put
accordionists at high risk of developing pain and injury, especially if coping strategies are not
taken into consideration. This is of particular concern for children and adolescents, as the
magnitude and direction of load they carry might affect normal growth and development,
impacting, for example, on bone growth and postural habits [5]. The accordion is back
transported, just as school bags are. The latter have been shown to be associated with
increased pain and postural changes in children [6]. Furthermore, carrying a loaded backpack
significantly compresses lumbar disc height in children [7]. The accordion can be played in a
sitting or standing position. The sound is produced by opening and closing the bellows with the
upper limbs and different sounds depend on the precision with which the bellows are
manipulated. The accordion has bellows on one side only (usually the left side), which
transforms this apparently symmetrical instrument into an asymmetrical one. The

opening/closing of the bellow requires more movement and effort from the left arm than from the
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right arm. Thus, the size, weight and performance of the accordion make it a highly demanding
instrument [8].

The cervical, shoulders and lumbar regions are the regions where musicians tend to
report pain most frequently [3]. However, studies investigating pain or posture in accordionists
are scarce. The present study thus constitutes an attempt to characterise pain of children and
adolescents who recently have started their accordion lessons. Furthermore, it aims at

comparing the posture of these students with the one who never played any musical instrument.
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<H1> Ethics
Ethical approval to carry out this study was obtained from the xxxx University Ethics
Committee (process number 1/2013). Participants and their legal guardians gave their written

informed consents prior to data collection.

<H1> Methods
This is a small matched case-control study comparing pain and posture between children and

adolescents who play accordion and those who do not play any instrument.

<H2> Participants:

The case group were children and adolescents aged between 10 and 17 years old who
played accordion. They were required to have a minimum of one year of instrumental formal
lessons and were recruited from the same music school and were matched in age (+ 1 year)

and sex to equal number of students who did not played any musical instrument (control group).

<H2> Procedures

All accordionist students from one music school aged between 10 and 18 years old
(n=22) were invited to participate; a total of 16 (72.7%) accepted. A convenience sample of 16
non-musician students was recruited among the general local population of preparatory and
secondary students. Participants were personally invited by one of the study authors (LA).

A questionnaire developed for the purpose of this study gathering information on
demographics (age and sex), frequency of sports practice, time spent using computers and pain
characteristics (presence and location), was filled in by all participants. Sports practice and time
spent using computers were included as these factors have been shown to be associated with
increased pain prevalence in adolescents [9—-11]. Additional collected information involved
participant’s height and weight and posture (i.e. forward head posture, scapular posture and
lumbar lordosis). Physical activity and time spent at the computer were also enquired, the first

by asking participants frequency of physical activity (e.g. once a month, twice a month, once a
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week or more than three times a week); and the second by an open question asking time spent
per week in front of a computer. Pain presence and location during the last three months were
assessed using the Portuguese version of the Standardised Nordic Musculoskeletal
Questionnaire [12]. For the accordionist group only, one of the authors (LA) measured the
weight of the accordion of each participant using a bathroom scale.

Regarding posture measurements, forward head posture was characterized through the
measurement of the angle between the seventh cervical vertebra (C7), the tragus of the ear and
the horizontal. This angle was measured using a universal goniometer and a bubble level
(Figure 1). It gives the position of the head relative to the trunk, when the gaze is horizontal, with
decreasing values indicative of a more forward head posture [13]. This method was chosen
because it was shown to be valid when compared with radiographic measurements [14].
Participants stood in their stocking feet in a position they felt “natural” for them and were
instructed to have a similar distribution of body weight in each foot, to place their feet slightly
apart and to keep both arms by their sides. The spinous process of C7 was identified by
palpation according to Hickey et al. [15] and marked. To facilitate the natural head posture that
was sought, participants were asked to tilt their head forward and backwards with decreasing
amplitude until they felt that a natural head posture was reached [13]. Once settled,
measurements were taken and the procedures were repeated twice.

Scapular posture was assessed using the validated Lennie’s method [16]. First, the
anatomical reference points of interest were identified and marked, namely the upper and lower
angles of the scapula, the root of the spine of the scapula and the thoracic spinous processes.
Secondly, the perpendicular distance between the scapular anatomical landmarks and a line
crossing the thoracic spinous processes was measured, resulting in three measurements for
each scapulae: i) perpendicular distance between the superior angle of the scapulae and the
thoracic line; ii) perpendicular distance between the root of the spine of the scapulae and the
thoracic line and iii) perpendicular distance between the inferior angle of the scapulae and the
thoracic line (Figure 2). As authors intended to characterize the symmetry between both

scapulae, the right values were subtracted the left values and a final value indicating the
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symmetry/asymmetry of both scapulae was used for later statistical analysis. Finally, the
elevation of one scapulae in relation to the other was measured, taken as the distance between
the point in the thoracic line representing the alignment of the lower angle of the right scapulae
and the point representing the alignment of the left scapulae. Measurements were collected
twice.

Lumbar lordosis was measured using a flexible ruler, which has been shown to be
reliable and valid, in line with Rajabi et al. [17]. The anatomical landmarks of T12 and S2 were
identified and marked. To identify T12, the iliac spines were palpated and assumed to be
aligned either with the spinous process of L3 or with the intervertebral space L3-L4 [18],
depending on whether the person performing the measurements felt a spinous process or a
space, respectively. For S2, we palpated the posterior iliac spines (which are believed to be
aligned with S2) [19]. Posteriorly, a 60 cm flexible rule was moulded to the contour of the lumbar
spine and transposed to graph paper. Once the contour of the lumbar spine was transposed to
the paper, the distance between the ends of the lumbar spine (L) and the perpendicular
distance between this line and the deepest point of the curvature (H) were measured (Figures
3). These values were used in the following equation to calculate the value for the lumbar
lordosis: [theta] = 4 X [arctan(2H/L)], where [theta] represents the magnitude of the lumbar
lordosis in radians. Values were posteriorly converted to degrees.

All posture measurements were performed by one of the authors (AGS), who is a

physiotherapist.

<H2> Data analysis

Statistical analysis was performed using SPSS version 22. Comparisons of pain
prevalence per body region between groups were investigated using a Chi-square test.
Comparisons of head and shoulder posture, lumbar lordosis, weight, height, time in front of a
computer and physical activity between groups were made by means of a Mann Whitney U test,
as data did not follow a normal distribution (tested by the Shapiro-Wilk test; p<0.05).

Significance was set at p<0.05.
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<H1> Results

A total of 32 children and adolescents entered the study: 16 children and adolescents
who played the accordion and 16 children and adolescents who did not play any musical
instrument, matched for sex and age (seven males and nine females in each group; meanzsd
age= 13.4 + 2.5 years old) to the accordionists group (Table 1).

Considering height, weight, reported physical activity and time spent at the computer, no
significant differences between groups were found (p>0.05).
Participants in the accordion group belonged to different instrumental grades, ranging from the
2" grade to the 7™" grade (Table 1). The mean (+sd) weight of the accordion participants played
at home was 9.8+2.3 Kg. For all participants except one, the weight of the accordion
represented more than 10% of body weight. This percentage varied between 12% and 25%.

Participants spent 4.8+2.8 hours practicing accordion per week.

<H2> Pain presence and location

All participants in both groups reported to feel pain in at least one body site in the last 3
months previous to data collection (Table 1). The number of participants reporting pain per body
region was significantly higher in the group who played the accordion for shoulder (X? ¢
n=32)=5.24, p=0.03), wrist/hand (X? & "%2=11.22, p=0.001) and thoracic regions (X2 & "=%2=4 57,
p=0.04). No significant differences were found for the remaining body regions (X2 ¢:"=32<3.24,

p>0.05).

<H2> Posture

Children and adolescents who played accordion had significantly more forward head
posture than adolescents who did not play any musical instrument (angle C7, tragus, horizontal
(median  1Q): accordionists = 35.6° + 7.8°; non-musicians = 45.3°+10.8°; p <0.05), (Table 2).

Additionally, children and adolescents who played the accordion also had a significantly higher



173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

lumbar lordosis (accordionists (medianz 1Q) = 55.5° + 30.6°, non-musicians (medianzx 1Q) =
39.9° £ 3.99 p <0.05). No significant differences were found for the remaining measurements

related to scapular posture (p>0.05).

<H1> Discussion:

The present study aimed at investigating if children and adolescents who play the
accordion report more pain and postural deviations when compared with a similar group of
children and adolescents who do not play any musical instrument. The results suggest that
accordionist learners seem to complain more of pain, to have a more forward head posture and
an increased lumbar lordosis. A cause-effect relationship cannot be established with a
comparative observational study design. Nevertheless, these study results raise a few questions
that could be investigated in future studies with larger sample sizes. For example, the results
suggest that playing the accordion might predispose children to higher pain prevalence (at least
in some body regions) when compared to children who do not play the accordion. Thus, it is
possible that playing the accordion may contribute to unhealthy spine posture, which may lead
to pain either at short or at long term. Possible explanations for this results that corroborate the
need for further studies are related to a concomitant number of risk factors, such as the weight
and size of the accordion, the asymmetrical posture required to play, and practicing habits
[2,15]. Importantly, the presence of pain in this age group can influence adult life, especially of
those who decided to become professional instrumentalists, as developing pain at younger ages
increases the risk of having pain in adulthood [21, 22].

With regard to posture, and in line with our study findings, Bitther-Czapihska and
Janiszewski [8] reported a more frequent incidence of faulty posture and lateral curvature of the
spine in accordionists. Furthermore, Durmala et al. [23] demonstrated that normal lumbar
lordosis values (median values) in teenagers aged 10 to 16 years old might vary between 30°
and 38° depending on age and sex. The median value found in the present study for the lumbar
lordosis of adolescents who did not play accordion is slightly higher (39.0°). This could be due to

the small size of our sample or to differences in measurement procedures between our study
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and Durmala’s et al. study. In the present study, accordionists showed significantly higher
values for the lumbar lordosis when compared with non-musicians. This difference might have a
negative and long term impact on the health and wellbeing of accordionists, as a positive
correlation between changes in lumbar curvature and the presence of degenerative changes
and pain has been reported in the literature [24, 25]. Similarly, adolescents who played the
accordion showed a more forward head posture; this, in turn, has been shown to be associated
with neck pain in both adolescents [26] and adults [13]. The practice of the accordion requires
stronger force applied by the left arm, as compared to the right, due to the management of the
bellows. Thus, differences in the left and right scapulae posture were expected. Nevertheless,
no significant differences for scapulae posture between student groups could be found,

The accordion, as mentioned above, is an instrument with a considerable weight and
structure. The average weight of the accordion was 9.8 + 2.3 Kg and the mean weight of
students was 56.1 + 13.2 kg. According to the literature, the adolescent should not transport
loads that represent more than 10% of their own body weight [27]. When calculating the
percentage of load of the accordion in relation to participants own body weight, it represented
more than 10% for most accordionists reaching values as high as 25%. Moreover, in addition to
transporting the accordion, these students have to simultaneously carry their schoolbags.
Studies on the impact of school bags have shown that the weights of students’ backpacks are
directly proportional to the likelihood of back pain [28]. Furthermore, carrying bags at 10%, 20%,
and 30% of body weight might occlude skin blood flow [29], are associated with postural
changes, in particular increased forward head posture and spinal curvatures [30, 31], and
increased pain complaints after a 6-minute walk [6]. Therefore, it is conceivable that the
mechanical overload potentially imposed by the accordion to body structures might well lead to

postural changes and pain.

One may argue that the results here presented highlight the need for investigating the
impacts of implementing preventive strategies within music educational curricula, aiming at

reducing the risk factors that instrumentalist students are exposed to as young students.
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For example, music teachers could consider planning their teaching class taking into account
practical aspects such as breaks, beginning the classes with easier repertoire, practice highly
demanding repertoire for short periods or use easier repertoire or motor imagery in between to
minimise the excessive demands of playing the accordion on the neuro-musculoskeletal system
[32], probably minimizing pain and postural changes. Furthermore, music schools could
consider having specialized advice, such as from a physiotherapist, who can help implement
general preventive strategies as well as personalized interventions targeting the individual
needs of students. A previous exercise programme for professional orchestra musicians [33],
seems appropriate for adolescents who played the accordion as it covers the body regions
where adolescents in the present study reported more pain and where postural changes were
identified (neck, the shoulders and the thoracic and lumbar spine), and so could be considered
to be implemented with this musician’s population. Motor imagery is a mental process by which
an individual rehearses or simulates a given action (e.g. mentally rehearsing the movements of
playing the accordion for a specific piece of music) and has been suggested as a strategy to
facilitate motor planning efficiency and biomechanical economy in voluntary action [34].
Conceivably, these strategies can minimise the impact of playing the accordion on spine

posture and pain. Nevertheless, their effectiveness needs to be investigated.

<H2> Methodological considerations

It is worth mention that time of the day at which measurements were taken can influence
measurements of biological variables. Although this consideration was not taken into account
previous to the beginning of data collection, all study measurements were taken during the
afternoon. The small size of the sample could constitute an additional limitation to this study;
however, this study added important considerations to a scarcely literature focused on the
impacts of accordion playing on pain and posture of children and adolescents.

This study used a limited number of static measurements which may be insufficient to
adequately capture accordionists’ posture. Future studies might investigate dynamic postures

while playing the accordion and how they relate to static postures. Furthermore, future studies
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could considerer investigating potential associations between the posture of different body
segments and composite pain measurements taken over time (e.g. days, weeks or months) as
well as include measurements of other body parts such as the wrists/hands and the thoracic
spine.

Despite the above methodological considerations, the present study contributed to the
field of musician’s health and wellbeing. Generally speaking, it revealed that children and
adolescents who play the accordion tend to report more pain and to have a more forward head
posture and lumbar lordosis than children and adolescents who do no play any musical
instrument. In a fast rate growing body, such as for the case of this age group, such
modifications might greatly impact on a healthy development and on later options regarding a

career as a professional instrumentalist.

11



269

270
271

272
273

274
275

276
277
278

279
280

281
282
283

284
285

286
287

288
289
290

291
292

293
294

295
296

297
298
299

300

<H1> References

1.

10.

11.

12.

13.

14.

Heming M (2004) Occupational injuries suffered by classical musicians through overuse.
Clin Chiropr 7:55—66.

Brandfonbrene A (2000) Epidemiology and risk factors. In: Tubiana R, Amadio P (eds)
Med. Probl. Instrum. Music. pp 171-194

Silva A, La F, Afreixo V (2015) Pain prevalence in instrumental musicians: a systematic
review. Med Probl Perform Art 30:8-19.

Ranelli S, Smith A, Straker L (2011) Playing-related musculoskeletal problems in child
instrumentalists: The influence of gender, age and instrument exposure. Int J Music Educ
29:28-44.

Shapiro F (2001) Pediatric Orthopedic Deformities; Basic Science, Diagnosis and

Treatment. San Diego

Kistner F, Fiebert I, Roach K, Moore J (2013) Postural compensations and subjective
complaints due to backpack loads and wear time in schoolchildren. Pediatr Phys Ther
25:15.24.

Neuschwander T, Cutrone J, Macias B, et al. (2010) The effect of backpacks on the

lumbar spine in children: a standing magnetic resonance imaging study. Spine 35:83-8.

Bittner-Czapinska E, Janiszewski M (2004) Analysis of selected parameters of functional

system in accordionists. Med Pr 55:337-9.

Hakala P, Rimpeld A, Saarni L, Salminen J (2006) Frequent computer-related activities
increase the risk of neck-shoulder and low back pain in adolescents. Eur J Public Heal
16:536e41.

Swain M, Henschke N, Kamper S, et al. (2015) Pain and Moderate to Vigorous Physical

Activity in Adolescence: An International Population-Based Survey. Pain Med, in press.

Auvinen J, Tammelin T, Taimela S, et al. (2007) Neck and shoulder pains in relation to

physical activity and sedentary activities in adolescence. Spine 32:1038—44.

Mesquita C, Ribeiro J, Moreira P (2010) Portuguese Version of the standardized Nordic

muscoleskeletal questionnaire: cross cultural and reliability. J Public Heal 18:462-466.

Silva AG, Punt TD, Sharples P, et al. (2009) Head posture and neck pain of chronic
nontraumatic origin: a comparison between patients and pain-free persons. Arch Phys
Med Rehabil 90:669-74.

van Niekerk SM, Louw Q, Vaughan C, et al. (2008) Photographic measurement of upper-

12



301
302

303
304
305

306
307
308

309
310
311

312
313

314
315
316

317
318

319
320
321

322
323

324
325

326
327

328

329
330
331

332
333

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

body sitting posture of high school students: a reliability and validity study. BMC
Musculoskelet Disord 9:113.

Hickey ER, Rondeau MJ, Corrente JR, et al. (2000) Reliability of the cervical range of
motion (CROM) device and plumb-line techniques in measuring resting head posture. J
Man Manip Ther 8:10-17.

Sobush D, Simoneau G, Dietz K, et al. (1996) The Lennie Test for Measuring Scapular
Position in Healthy Young Adult Females: A Reliability and Validity Study. J Orthop Sport
Phys Ther 23:39-50.

Rajabi R, Seidi F, Mohamadi F (2008) Which Method Is Accurate When Using the
Flexible Ruler to Measure the Lumbar Curvature Angle ? Deep Pint or mid Point of Arch ?
4:849-852.

Chakraverty R, Pynsent P, Isaacs K (2007) Which spinal levels are identified by palpation

of the iliac crests and the posterior superior iliac spines? J Anat 210:232—6.

McGaugh JM, Brismée JM, Dedrick GS, et al. (2007) Comparing the anatomical
consistency of the posterior superior iliac spine to the iliac crest as reference landmarks

for the lumbopelvic spine: a retrospective radiological study. Clin Anat 20:819-25.

Engquist K, Orbaek P, Jakobsson K (2004) Musculoskeletal Pain and Impact on

Performance in Orchestra Musicians and Actors. Med Probl Perform Art 19:55.

C6té P, van der Velde G, Cassidy JD, et al. (2009) The burden and determinants of neck
pain in workers: results of the Bone and Joint Decade 2000-2010 Task Force on Neck

Pain and Its Associated Disorders. J Manipulative Physiol Ther 32:S70-86.

Manek N, MacGregor A (2005) Epidemiology of back disorders: prevalence, risk factors,
and prognosis. Curr Opin Rheumatol 17:134-40.

Durmala J, Detko E, Krawczyk K (2009) Values of thoracic kyphosis and lumbar lordosis
in adolescents from Czestochowa. Scoliosis 4:053. doi: 10.1186/1748-7161-4-S1-0O53

Chaléat-Valayer E, Mac-Thiong J-M, Paquet J, et al. (2011) Sagittal spino-pelvic
alignment in chronic low back pain. Eur Spine J 20 Suppl 5:634-40.

Been E, Kalichman L (2014) Lumbar lordosis. Spine J 14:87-97.

Ruivo R, Pezarat-Correia P, Carita A (2015) Intrater and interrater reliability of
photographic measurement of upper-body standing posture of adolescentes. J Manip
Physiol Ther 38:74-80.

National Back Pain Association (1997) NBPA School Bag Survey ‘97—Findings and

Recommendations. Talkback: Teddington.

13



334
335

336
337

338
339
340

341
342

343
344

345
346

347
348
349

350

351

28.

29.

30.

31.

32.

33.

34.

Skaggs D, Early S, D’Ambra P, et al. (2006) Back pain and backpacks in school children.
J Pediatr Orthop 26:358-63.

Macias B, Murthy G, Chambers H, Hargens A (2008) Asymmetric loads and pain
associated with backpack carrying by children. J Pediatr Orthop 28:512-7.

Korovessis P, Koureas G, Zacharatos S, Papazisis Z (2005) Backpacks, back pain,
sagittal spinal curves and trunk alignment in adolescents: a logistic and multinomial

logistic analysis. Spine 30:247-55.

Brackley H, Stevenson J, Selinger J (2009) Effect of backpack load placement on posture
and spinal curvature in prepubescent children. Work 32:351-60.

Chan C, Ackermann B (2014) Evidence-informed physical therapy management of

performance-related musculoskeletal disorders in musicians. Front Psychol 5:706.

Chan C, Driscoll T, Ackermann B (2013) Development of a specific exercise programme

for professional orchestral musicians. Inj Prev 19:257-63.

Keller P, Dalla Bella S, Koch | (2010) Auditory imagery shapes movement timing and
kinematics: evidence from a musical task. J Exp Psychol Hum Percept Perform 36:508—
13.

14



352  Tables

353 Table 1 — Sample characteristics.

Sample Characterization Accordionists Non — Musicians p value
n=16 (%) n= 16(%)
Male 7 (43.8%) 7 (43.8%)
Sex
Female 9 (56. 2%) 9 (56. 2%) 1.00
Age (averagexSD) 13.7+2.6 13.4+2.5 1.00
Weight (average+SD) 61.2+14.2 56.1+13.2 0.724
Height (average+SD) 165.1+£10.2 160.2+11.6 0.72
Chronic pain (pain for 3 months or longer)
Neck 9 (56.3) 4 (25.0) 0.074
Shoulders 8 (50.1) 2 (12.6) 0.027
elbow 0 0
Wrists/hands 10 (62.6) 1(6.3) 0.001
Thoracic Region 6 (37.5) 1(6.3) 0.041
Lumbar Region 6 (37.5) 2 (12.5) 0.11
Hips /Thighs 5 (31.3) 1(6.3) 0.086
Knees 2 (12.5) 4 (25.0) 0.327
Ankles/Feet 2 (12.5) 3 (18.8) 0.5
No exercise 1 (6.3%) Unable to
Practice very little - calculate
Practice of  practice little -
Exercise Practice often 10 (62.5%) 4 (25%)
Practice very often 6 (37.5%) 8 (50%)
Missing 3 (18.7%)
Average time spent in front of a computer 60.9+32.2 58.8+30.3 0.88

(minutes per day)

Accordion’s level of practice

2" grade 7 (43.75%)
3" grade 1 (6.25%)
4" grade 5 (31.25%)
7" grade 2 (12.50%)
8" grade 1 (6.25%)
Time spent playing accordion (hours per week) 4.8+2.8
Mean weight of accordion (kg) 9.8+2.3
Accordion weight/body weight (meantsd in 16.8+4.8
percentage)
Accordion weight in relation to body weight<10% 1

(number of participants)

354
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374
375
376
377
378
379
380
381
382
383

Table 2 - Posture assessment results for the accordion players and non-players.

Accordionists Non-musicians
Posture p value

Median (1Q*) Median (1Q*)
Forward head posture (°) 35.6 (7.8) 45.3 (10.8) <0.001*
Superior angle of the scapulae-thoracic

1.0 (0.9) 0.6 (0.9) 0.539
column (cm)
Root of the scapulae-thoracic column

0.8 (0.9) 0.5 (0.5) 0.210
(cm)
Inferior angle of the scapulae-thoracic

0.6 (0.9) 0.9 (0.9) 0.224
column (cm) (cm)
Ldistance between inferior angles of

0.3(0.2) 0.8 (0.2) 0.956
both scapulae (cm)
Lumbar lordosis (°) 55.5 (30.6) 39.0 (3.9) 0.002

Note: Posture measurements were taken while participants were barefoot in static
standing and before accordion classes for the accordionist group; 1Q — interquartile distance,

calculated as percentile 75 minus percentile 25.
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Figure Legends

Figl — Measurement of forward head posture.
Fig 2 — Measurement of scapular posture.

Fig 3 — Measurement of the lumbar lordosis.

17



392

18



