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POSTURE DEFECTS AMONG 5TH GRADE PUPILS FROM MUSIC
CLASS AT AN ELEMENTARY SCHOOL COMPLEX NO. 2 IN SZCZECIN

Pupils attending elementary music schools (1st cycle) are gifted children, often from families with long-term, mul-
ti-generation traditions, and musical passion. Music is an important aspect of their lives, and high-level music perfor-
mance requires systematic, daily practice from the beginning of their music education. Due to numerous years of prac-
ticing, these children are prone to incorrect body statics and torso asymmetries. It mainly results from a forced position
during practice and concerts. The aim of this study was to determine the incidence of faulty body postures amongst 11-
year-old 5th-graders from music and general profile classes. A subject group consisted of 70 children aged 11 from the
Elementary School Complex No. 2 in Szczecin (Poland); it included 46 (65.7%) girls and 24 (34.3%) boys; children
attended 5th grade with either a music or general profile. The subjects were measured twice: at the beginning and at
the end of the school year. The first measurement took place in September, while the second one in June of the following
year. In the assessment of body posture, the surface topography examination (ST) method was used, based on the tech-
nique of spatial photogrammetry. The angle of thoracic kyphosis and angle of lumbar lordosis in the sagittal plane
were analyzed. The signs of correct posture in the sagittal plane were found in 62% of girls in the music class and 73%
in the control group. Among boys, the results were 71% and 75%, respectively. 31% of girls from music class had
round back, while only 14% in the control group; among boys, the results were 25% and 16%, respectively. Flat backs
were found in 6% of girls in the music class and 12% in the control group, while for boys it was 4% and 13%, respec-
tively. Based on the conducted research, the following conclusions were drawn: The physiological spine curvatures of
pupils from the music class were deepened, compared to their peers in the control group. Posture defects (with the
exception of flat back) were more common among girls from the music class. The incidence of postural defects among
boys from the music and control classes was similar. The curriculum of physical education classes in music-specialized
groups should be modified to include exercises which increase the mobility range of the shoulder and pelvic girdle.

Keywords: posture defects, maladies in musicians, musician health and safety, pupils, children.

Introduction early diagnosis and prevention are very important, as the

Pupils attending music schools are gifted children,
often from families with long-term, multi-generational
traditions and musical passion. Music is an important
aspect of their lives, and high-level music performance
requires systematic, daily practice from the beginning of
their music education. These children are prone to incor-
rect body statics and torso asymmetries (Kluszczynska,
2003; Kaneko, 2005). It mainly results from forced posi-
tion during practice and concerts (Foxman, Burgel, 2006).

Bubka and Poznanska (2000), and Gotgb at all
(2003) showed that postural defects and lateral curvature
of the spine occur much more often in pupils from music
schools than in their peers from general schools. Thus,

treatment of posture defects is not always fully effective.

Goals and tasks

The aim of the study was to determine incidence of
incorrect body posture in the sagittal plane in the torso of
11-year old 5th-graders who attended music and general
profile classes at Elementary School Complex No. 2 in
Szczecin (Poland).

Materials and methods

The subject group consisted of 70 children aged 11
from the Elementary School Complex No. 2 in Szczecin;
it included 46 (65.7%) girls and 24 (34.3%) boys; chil-
dren attended 5th grade with either a music or general
profile (Table 1).
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Table 1.
Total of Subjects
Children’s Girls Boys Total
age n % n % n %
11 46 65.7 24 34.3 70 100

Due to the need to compare children from parallel
5th grades (music and general profiles), the division of
subjects was made: ‘M’ (5th grade, music profile) and ‘C’
(5th grade, control group — general profile). M and C
groups included individuals who - on the day of the study
— attended the fifth grade and were between 10 years, 6
months and 1 day old and 11 years and 6 months (Lewan-

dowski, 2006). Individuals who on the day of the first
measurement were in the fifth grade but did not meet the
age range, were eliminated from the observations.

In the music class, 40 children were examined, in-
cluding 28 (70.0%) girls and 12 (30.0%) boys. In the
comparative (control) class, 30 children were examined,
including 18 (60.0%) girls and 12 (40.0%) boys (Table 2).

Table 2.
Number of Children in M and C Classes
Profile
Grade _ Music _ General (control)
Girls Boys Total Girls Boys Total
n % n % n % n % n % n %
5th 28 70 12 30 40 100 18 60 12 40 30 100
The most numerous group was children in the piano
class, followed by: violin, guitar, flute, clarinet, cello, and
percussion (Table 3).
Table 3.
Number of Children in Specific Instrument Classes
Instrument Girls Boys Total

n % n % n %

Piano 12 43 4 33 16 40

Violin 7 25 3 25 10 25

Guitar 3 11 2 17 5 13

Flute 2 7 1 8 3 8

Clarinet 2 7 1 8 3 8

Cello 1 4 0 - 1 3

Percussion 1 4 1 8 2 5
Total 28 100 12 100 40 100

Participation of pupils in the research was based on
the consent of their parents and school management.
Based on school health records and conversations with
parents, children from dispensary groups and with docu-
mented irregularities in the construction within the mus-
culoskeletal system were excluded from the study. On the
day when the measurements started, the children were
generally healthy, according to the doctor's opinion. The
measurements were carried out twice: at the beginning
and at the end of the school year. The first measurement
took place in September, while the second one was car-
ried out in June of the following year. All students were
measured in the same conditions and in the same order:

- measurements of height and body weight,

- measurements of body posture.
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The school’s management and parents of the chil-
dren gave written consent for the participation of their
children in the research. Parents and pupils were notified
about the purpose of the research, the method and the
right to resign at any time without any consequences. The
program of the study received a positive opinion of the
Bioethical Commission of the Pomeranian Medical Uni-
versity in Szczecin (Resolution No. BN-001/133/07).

The examination of somatic features included meas-
urements of body height with an accuracy of 0.1 cm using
a Martin-type anthropometer, and measurements of body
weight with an accuracy of 0.1 kg, using a medical weight
(Jopkiewicz, Suliga, 2011).

In the assessment of body posture, the surface topog-
raphy examination (ST) method was used. Computer
equipment was used, produced by CQ Elektronik System
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from Wroctaw (Poland) (Swierc, 2005). The device used
a non-invasive photogrammetric technique (Moiré's phe-
nomenon) (Tokarczyk, Mazur, 2006). The method used in
the study was based on taking a photograph of subjects’
back with a video camera, and a computer analysis of the
obtained photograph — a photogram (Hackenberg, Hier-
holzer, Potzl, Gotze, Liljengvist, 2003; Chowanska,
Kotwicki, Krzyzaniak, Szulc, 2009; Mrozkowiak, 2010).
The results of the measurements were evaluated by a
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physician — head of the Department of Rehabilitation and
Sports Traumatology at the Institute of Physical Culture
WNP of the University of Szczecin (currently the De-
partment of Physical Culture and Health Promotion of the
University of Szczecin).

Two angular parameters describing the posture of the
examined children in the sagittal plane were analyzed
(Table 4).

Table 4.
Torso Parameters of 5th Graders from M and C Classes in the Sagittal Plane
No Parameters
' Symbol Unit of measurement Name Explanation
1 TKA degrees Thoracic kyphosis angle TKA =180 - (BETA + GAMMA)
2 LLA degrees Lumbar lordosis angle LLA =180 - (ALFA + BETA)

ALFA - inclination of the lumbosacral segment,
BETA - inclination of the thoracolumbar segment,
GAMMA — inclination of the upper thoracic segment

To date, no standards have been published describing
the body posture based on the body surface topography
method for the population of children from the city of
Szczecin and the Zachodniopomorskie voivodship. There-
fore, the measurement results were compared to norma-
tive ranges developed by Mrozkowiak (2010) for the
population of children from the Warmian-Masurian voi-
vodship.

Body posture with a thoracic kyphosis angle within
the normative range according to Mrozkowiak (2010) was
classified as a correct posture, above the upper limit — as
posture with flat back, and below the bottom limit — as
round back. Similarly, body posture with lumbar lordosis
angle within the normative range was classified as correct
posture, above its upper limit — as flat back, and below the
bottom limit — as concave back.

Statistical analysis was carried out using a statistical
program Statistica PL, v. 7, and MS Excel 7.0 spread-
sheet.

The distribution of quantitative variables was made
(Stanisz, 2000):

- For discrete and continuous variables, the
following were given: group size (n), the minimum value
(min), the maximum value (max), the median, the

arithmetic mean ( X ) and standard deviation (SD).

- Interquartile ranges (Q1 — Q3; Q1 — first quartile,
Q3 - third quart) were not given in the characteristics of
variable distributions due to small group sizes (n <30, n —
group size).

- For continuous variables, despite small groups,
compliance with the normal distribution was checked,
using the Shapiro-Wilk test (the significance levels are
not specified in the tables).

- In order to determine the significance of
differences between the two groups of independent
variables with normalized distributions, Student’s t-test or
Cochran-Cox test were applied. For variables with a non-
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normal distribution, in at least one of the groups, the
Mann-Whitney U test was used.

- In order to determine the significance of
differences between the two groups of dependent
variables with normalized distributions, Student’s t-test
was applied. For variables with a non-normal distribution,
in at least one of the groups, the Wilcoxon signed-rank
test was used.

The admissible probability of the type 1 error (test
significance level) was assumed to be 0.05.

Results

The level of somatic development of the examined
children corresponded to the standards developed for the
population of children from Szczecin; the measurement
results did not reveal statistically significant differences.

In girls from the ‘M’ 5th grade, there was a statisti-
cally significant worsening of thoracic kyphosis during
measurement 1, compared to classmates from the ‘C’
class. In the second measurement, no statistically signifi-
cant differences were found between all 5th-grade stu-
dents (Table 5).

In measurements 1 and 2, the average TKA in boys
from the ‘M’ and ‘C’ classes were similar and no statisti-
cally significant differences were found. In the second
measurement of boys from the ‘M’ class, a statistically
significant increase in TKA was found, in comparison to
measurement 1 (Table 6).

Girls from the ‘M’ class displayed deepened lordosis
in measurements 1 and 2, compared to girls from the ‘C’
class, but a statistically significant difference was found
in both studies only between the ‘M’ and ‘C’ classes. In
measurement 2, the average LLA of girls from the ‘M’
5th grade decreased, while LLA of girls from the ‘C’ 5th
grade increased (compared to measurement 1), but the
differences were statistically insignificant (Table 7).

Boys from ‘M’ and ‘C’ classes obtained mean values
of LLA at a similar level in both measurements, and no
statistically significant differences were found, neither
between 5th grade classes in measurements 1 and 2, nor
in the same classes across both measurements (Table 8).
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Signs of correct posture in the sagittal plane were
found in 62% of girls in the ‘M’ class and 73% in the ‘C’
class. Among boys, the values were 71% in ‘M’ and 75%
in ‘C’ class. 31% of girls from the ‘M’ class had round
back, while only 14% in the ‘C’ group; among boys, the
results were 25% and 16%, respectively ‘M’ and ‘C’. Flat
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backs were found in 6% of girls in the ‘M’ class and 12%
in the ‘C” class, while for boys it was 4% and 13%, re-
spectively. The above data indicate that postural defects,
with the exception of flat back, were more frequent
among children from the musical class, and less frequent
in boys than in girls (Tables 9 and 10).

Table 5.

TKA [°] of 5th Grade Girls

Characteristics of Measurement 1 vs
A Measurement 1 Measurement 2
distribution measurement 2
M C M C M C
n 28 18 28 18
min-max 143 .5-162.7 | 152.6-168.3 | 140.9-165.1 140 4-173 .7
median 154 .0 156 .5 151 .0 152 .1
X (sD) 153.3 (5.0) 159.2 (5.4) 151.4 (6.7) 154.4 (9.8)
Mvs C | p 0.007 0.35 0.59 0.20

Class: M - music, C - control

min - the minimum value (min), max - the maximum value, X the arithmetic mean, SD - standard deviation, p -

significance level

Table 6.

TKA /9] of 5th Grade Boys

L Measurement 1 vs
Chzriztcrti%r:ﬁ[;c:)c: of Measurement 1 Measurement 2 measurement 2
M C M C M C
n 12 12 12 12
min-max 142 6-170.1 147 3-169 .6 | 145.7-161 .6 | 140.8-165.3
median 150 .1 156 .2 151 .3 148 .5
X (SD) 152.3 (9.60) 157.0 (5.66) 152.2 (5.22) 150.2 (6.92)
Myvs C [ p] 0.19 0.52 1.0 0.07

Class: M - music, C - control

min - the minimum value (min), max - the maximum value, X the arithmetic mean, SD - standard deviation, p -

significance level

Table 7.

LLA /°/ of 5th Grade Girls

. Measurement 1 vs
o icsipr?gziitgglstlcs Measurement 1 Measurement 2 measurement 2
M C M C M C
n 28 18 28 18
min-max 141.7-170.9 | 149.8-170.0 | 137.7-174.3 | 142 .9-229 .8
median 158 .9 162 .6 156 .4 165 .6
X (SD) 157.2 (10.6) 162.1 (5.2) 155.4 (11.6) 169.0 (24.5)
M vs C | p 0.156 0.11 0 .48 0.80

Class: M - music, C - control

min - the minimum value (min), max - the maximum value, X the arithmetic mean, SD - standard deviation, p -

significance level
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Table 8.

LLA /9] of 5th Grade Boys

. Measurement 1 vs
Ch?jrizfrtiebrlﬁ::)c; of Measurement 1 Measurement 2 measurement 2
M C M C M C
n 12 12 12 12
min-max 146 .0-162 .9 153.3-170.5 | 144 .5-181.0 | 143.2-168 .8
median 160 .3 159 .6 158 .7 156 .2
X (SD) 157.0 (7.5) 160 ..5 (6.2) 158.7 (12.0) 155.8 (7.8)
MvsC | p 0.84 0.53 1.0 0.14

Class: M - music, C - control

min - the minimum value (min), max - the maximum value, X the arithmetic mean, SD - standard deviation, p -

significance level

Table 9.

The Incidence of Normal and Abnormal Postures in the Sagittal Plane of 5th Grade Girls in Measurement 1

Round-concave back Flat back Round back Concave back Correct posture
M C M C M C M C M C
- 2% 6% 11% 20% 15% 6% 2% 68% 70%
Class: M - music, C - control
Table 10.
The Incidence of Normal and Abnormal Postures in the Sagittal Plane of 5th Grade Boys in Measurement 1
Round-concave back Flat back Round back Concave back Correct posture
M C M C M C M C M C
- - 2% 8% 18% 13% 7% 0% 71% 75%

Class: M - music, C - control

Discussion

Incorrect posture in schoolchildren results in the de-
velopment of degenerative spine changes, functional
disorders, reduced motor fitness and — ultimately — lower
quality of life. Incorrect posture may be largely influ-
enced by various external conditions, such as limited
physical activity, long-term sitting in maladjusted school
benches, and long hours of practice in forced positions.
These factors contribute to the occurrence of spinal pain
syndromes in young people (Drozda, Lewandowski,
2011; Nowotny et.al., 2011).

Although the issue of physical development of chil-
dren, their motor, physical and body performance has
been described in detail, there is a lack of research on
these issues in children from music schools. The few
reports related to fitness and posture of children from
music schools mainly concern the population in Poland.
This topic was raised by, among others, Bittner-
Czapinska and Janiszewski (2004), Janiszewski at all
(2002), Jankowicz-Szymanska (2009). It was, however,
not possible to find in the available literature any research
of foreign authors on postural defects or motor skills of
children from music classes at the initial stage of educa-
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tion. Therefore, comparing the results of authors’ own
research with research of others was quite difficult. The
limited foreign literature concerns mainly adults, students
and professional musicians (Burkholder, Brandfonbrener,
2004; Fidyk, 2009; Wilke, et.al., 2011).

An important element of the study on children from
music and general classes was the assessment of their
body posture. There were several attempts to determine
the normative ranges of physiological curvatures of the
spine, characteristic of particular populations of Polish
children (Dziewulski, Szymanik, 2003; Zeyland-
Malawka, 2003). Due to the variety of measurement tech-
niques used in the cited publications, the results of our
own research may not be fully comparable with the re-
sults of other authors.

However, normative physiological spine curvatures
of children from Szczecin have not been yet developed on
the basis of body surface topography and photogrammet-
ric technique. Therefore, the results of our own research
were referred to normative ranges developed by Mroz-
kowiak (2010) using the above-mentioned method — a
study of 2.361 children from the Warmian-Masurian
voivodeship. As setting precise boundaries between cor-




rect and incorrect posture in the sagittal plane is impossi-
ble, the above normative ranges constitute the area of
variability of values that occur most frequently (in
66.66%) and allow for only approximate assessment
(Mrozkowiak, 2010).

The author of this work in the studies of 7-year-old
girls and boys from 1st and 2nd grade music and general
classes (a separate publication) did not find significant
differences in the frequency of incorrect values, perhaps
due to the fact that children at the initial stage of study
spend little time on practicing a musical instrument. In
junior classes (1st-3rd grade), there were two instrument
classes per week, 30 minutes each, while in higher grades
(4th and above), there were two classes of 45 minutes per
week. At home, younger children practice for approx. 30-
60 minutes a day with breaks for rest, while the older ones
spend usually 60-120 minutes for practice — which is
significantly longer (Wilk, 2013). A similar time of in-
strument practice was recorded among pupils of the Com-
prehensive Elementary Music School in Tarnéw (Jan-
kowicz-Szymanska, Patucka, Mikotajczyk, 2009). Over
the course of a year, older children spend approx. 600
hours playing the instrument at home and at school, which
can significantly burden their musculoskeletal system.

Faulty posture, reduced physical fitness, overweight,
and numerous pain complaints in musicians playing vari-
ous instruments start to gain importance both in the medi-
cal environment and among people involved in physical
education, music education and prevention. These issues
are addressed by numerous researchers, who also stress
the great role of prevention through exercises that might
counteract these problems at every stage of music educa-
tion (Wilczynski, 2007; Steinmetz, Seidel, Muche, 2010;
Storm, 2006). These increasingly popular observations
become important in the absence of studies on school-
aged children who begin their music education. No pub-
lished sets of preventive exercises for children of music
classes at an early stage of education were found, which
might help them with the development of a better tech-
nique of playing an instrument. Kava at all’s research
(2010) conducted in the US among students of the In-
strument Department showed that the introduction of
exercises based on the above assumptions and the Pilates
method had a positive impact on the effectiveness of
playing musical instruments.

Most of available publications generally stated that
the introduction of preventive exercises and increasing
physical activity during classes have an impact on im-
proving the incorrect posture and reducing pain. It is
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Kpuwmodgp Bink,

KaHOUOam HAyK 3 OXOPOHU 300p08 '3,

Kageodpa @izuuHoi Kyromypu ma 0XopoHu 300po8 s,
L]eyuncovruii ynigepcumem,

eyn. Llykpoea, 12, 71-004, m. Lleyun, lonvwa
Ceoacmoan Ilasnyc,

Mazicmp neoazoeiynux Hayx,

Acoyiayis oimeti 3 obmedicenumu moxcausocmamu « Padicme scummsiy
eyn. I'yooso, 15, m. [pascro-Ilomopcwre, [lonvuya,
Esxncu Eiroep,

OOKMOp HAYK 3 PI3UYHO20 BUXOBAHHS, NPOgecop,
Gaxyremem Qhizuunoi Kyiomypu ma 0XopoHu 300po8 s,
Leyuncovkuii yHigepcumem,

M. L]eyun, Ionvwa,

JOCJIIKEHHSA JE®EKTIB IOCTABU YUYHIB
I’SATUX KJACIB IOYATKOBOI MY3UYHOI IIKOJIA

VYuHi, AKi BiIBIAYIOTh OYaTKOBY MY3HWYHY IIKOJY — I€ 3a3BHYail 001apoBaHi IiTH, 4acTo 3 ciMeH, sSKi MaloTh Oa-
raTopivyHi TpamuIlii, Ta HepeaaloTh IPUCTPACTh 0 MY3UKH i3 MOKOIIHHSA IO MOKOMIHHA. My3UKa € BaKIITMBHM aCIIEKTOM
IXHBOTO KUTTA, 1 BACOKUI PiBEHh MY3WYHOI BUKOHABUOi MaHCTEPHOCTI BUMAarae CUCTEMaTH4HOT, MIOBCSKIEHHOI MpaK-
TUKH. Yepe3 YKMCIIeHH] 3aHATTS 3 My3UYHUMH IHCTPYMEHTaMH 1li JITH CXWJIBHI JI0 HEMPaBMJIBHOT IOCTaBU Ta aCUMETpii
Tyinyb6a. B OCHOBHOMY II¢ 3yMOBJICHO CTaTHYHHUM IIOJIOKEHHSIM TiJIa IiJ Yac MPaKTHKH Ta KOHIEPTiB. MeTa cTarTi —
MIPEACTaBUTH PE3YJIbTaTH IOCHiKeHHs AedekTiB moctaBu B 11-piyHMX y4HIB 5-X KJIaCiB MY3WYHHX 1 3arajbHHUX
npodiniB. Bubipka cknananacs i3 70 giteii Bikom 11 pokiB 3 mouarkoBoi mkonu Ne 2 B Illeunni (IToxpmia); 1o Hel Bxo-
nn 46 (65,7%) niBuatok Ta 24 (34,3%) XJIONMUMKIB; AITH BiABIAYBaHM 5 KJ1ac i3 My3UYHHM a00 3arajJbHUM MpodineM.
Hireit Oymno obcTexeHo ABiYi: HA MOYATKy Ta HANPHUKIHII HABYAJILHOTO POKY. [lepine oOcTexeHHs BiOynocs y BepecHi,
a Jpyre — y 4epBHI HaCTYHHOro poky. [Ipy OmiHII MOJIOXKEHHS TiJla BUKOPHUCTOBYBABCS METO]| Tornorpadii MoBepXHi,
SIKUH 0a3yeThesl Ha TEXHIII MPocTopoBoi poTorpammerpii. [IpoananizoBaHO KyT TOKaIBHOTO (TPYAHOTO) Kiho3y Ta KyT
MTOTIEPEKOBOTO JIOPAO3Y B cariTaibHil IuromuHi. O3HaKH MPaBUIBHOI TIOCTABH B CaTiTANBHIN TUTONIUHI OyITH BHUSBIICHI B
62% ydeHu1s My3udHOTO Ipodimto Ta 73% ydeHunb KOHTposIbHOT TpynH. Cepen XIOMIuKiB pe3yabTaTy cKiann 71% i
75%, BinnoBiaHO. 31% AiBYaT 3 My3UYHOTO KJIacy MaJld CYTYJICTbh, TOJI SIK Y KOHTPOJbHIN rpyni — 14%; cepen xumomn-
1iB pe3ynbTaté ckianu 25% i 16%, BignosigHo. CUMOTOMHU MJIOCKOI cliUHU OyiM 3adikcoBani B 6% aiBYaT y My3u4-
HOMY Kkiaci Ta 12% y KOHTpONBHI# rpymi, TOAL SK JUIs XJOMYUKIB — I1i MoKa3HUKH ckianu 4% Tta 13%, Binnosigno. Ha
MiICTaBl MPOBENEHHUX JOCITI/DKEHb Oyiu 3poOJieHi Taki BUCHOBKH: (i3ionoriyHi nedextr xpedra y4yHiB 3 My3UYHOTO
KJ1acy € OUTbII BUPA3HUMHU MTOPIBHSHO 3 OJJHOJIITKAMU KOHTPOJIBHOI TpynH. Jleektn mocTaBu (32 BUHATKOM CHMIITOMIB
TUIOCKOT CITUHM) Oynu OLNBII MOMIMpPEHi cepes AiBYaT 3 My3WYHOro kiacy. Yacrora nedekTiB mocraBu y XJIOMYHUKIB 3
MY3WYHHX 1 KOHTPOJBHMX KilaciB Oyna cxoxoro. HaBuanpHuil mmaH 3 (I3MYHOTO BHXOBAaHHS B MY3HYHO-
CHeliali30BaHNX TPYyMax MMOBHHEH BKIIIOYATH BIPABH, SKi 30UIBIIYIOTH /iala30H PYXJIMBOCTI IUICYOBOTO Ta Ta30BOTO
TIOSICIB.

Knrouosi cnoea: nedextn noctaBu, My3UKaHTH, 3I0POB’s Ta Oe31eKa My3UKaHTIB, YUHi, JITH.
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