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Introduction

Students at music schools are very talented children, 
music is an important aspect of their lives, and a musical 
performance at a professional level requires an aim-oriented, 
systematic, daily practice from the beginning of the learning 
process [1]. Such children are exposed to all sorts of disorders 
of the statics of the body and the asymmetries of the shaping 
of the trunk [2,3]. This is substantially affected by the forced 
position of the body during practice and concerts [4-6]. Lahme 
[7] defines the physiological posture of the body during musical 
performance as that in which the total load is evenly distributed 
among muscles and ligaments, and which cordingly “should 
approximate as closely as possible the correct posture without 
any instrument.” Due to their unique role and conditions, music 
students are at higher risk of playing-related musculoskeletal 
pain, as compared with their peers involved in other disciplines 
[8]. Previous studies have also suggested that musicians’ health-
promoting behaviors, including engagement with physical 
activity, are limited [9-13]. A lack of physical activity, especially 
when combined with stressful working environments that  

 
encourage long periods of practice and competition, can lead 
to negative health consequences including locomotion and 
musculoskeletal problems [14-16]. Posture defects, less physical 
activity, obesity, and numerous aches among musicians playing 
various instruments are gaining importance in both the medical 
community and individuals connected to physical as well as 
music education and preventive treatment. This issue has been 
raised by numerous researchers, while stressing the major role 
of prevention, teacher education, and preparation of preventive 
exercises at any stage of education [17-20]. Considering the 
potential importance of any impact of posture on the health and 
performance of musicians, and considering the shortcomings of 
previous research, in this study we aimed to 

i. Assess physiological posture in music student 

ii. Measure possible bilateral differences in the lower and 
upper extremities 

iii. Carry out The Physical Activity Questionnaire (PAQ) 
and check its connection with the student’s posture 
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iv. Determine if there is a connection between posture 
deviation and music playing.

Materials & Methods

The aim of the study was to determine whether there 
were posture defects in the sagittal and frontal plane of the 
trunk in children (N=74) aged 8 - 15, attending Grades 1-6 the 
Primary music school in Ljubuški (Bosnia and Herzegovina). 
Members of the School Head Office and the children’s parents 
gave pupils written consent to participate in the research. 
Parents and students were informed about the purpose of the 
research, method, and the ability to opt-out at any time, without 
any consequences. The research program received favorable 
opinion of the Ministry of Science, Culture and Sports and the 
Ethics Committee. The analysis of somatic traits included height 
measurements to the nearest 0.1 cm by means of the Martin 
anthropometer, as well as body weight to the nearest 0.1 kg using 
medical scales [21]. It is performed a visual assessment of the 
static posture according to the recommendation International 
Society for Posture and Gait Research [22] and after that 
measured the rotation of the trunk with a scoliometer [23] and 
the bilateral difference of the extremities with a centimeter. 
International Society for Posture and Gait Research indicated 
that from a time of visual assessment of posture of 25-40 s, the 
posturographic parameters are stable and reliable and that a 
reasonable duration could be 30 s with 5 s of adjustment time 
before starting the assessment. The scoliometer has been used 
as a tool (used alone with the Adams forward bend test) in terms 
of reliability and validity to measure trunk asymmetry [24]. 
Scoliometric measurements in the sitting position were used in 
patients who have a significant discrepancy in leg length.

After the measurements and assessment, the music school 
students filled out The Physical Activity Questionnaire (PAQ-C). 
PAQ-C provides a reliable and valid measure of general physical 
activity levels in children during the school year [25,26]. PAQ-C 
is based on questions for the last seven days and requires 
participants to check a list of activities, as far as frequency 
is concerned, by using the following scale: ‘None’, ‘1-2 times 
per week’, ‘3-4 times’, ‘5-6 times’, ‘7 times or more’. The other 
questions cover ‘physical activity in PE lessons’, ‘recess’, ‘lunch 
time’, ‘right after school’, and ‘evenings’, as well as ‘the last 

weekend’. A five-scale measure of frequency of participation is 
given for each question.

Results

Statistical analysis 

The collected data were formed into a database using the 
computer program Microsoft Excel and statistical processing 
was done with the computer program SPSS 10.0 (SPSS for 
Windows, SPSS Inc. Chicago IL, USA). Before the actual analysis 
of the results, the distribution of the results on the main outcome 
measures was checked using the Kolmogorov-Smirnov test. The 
distribution of results on all variables deviates significantly from 
normal (p<,05), therefore, non-parametric procedures were 
used while testing the hypotheses. The data were processed 
using descriptive statistic methods, where categorical variables 
were presented as frequency and percentage, while continuous 
variables were presented through the arithmetic mean and 
standard deviation. The difference between the mean values of 
continuous variables in independent samples was examined by 
the Mann-Whitney u test. Spearman´s correlation coefficient was 
used to determine the connection between variables. The level 
of statistical significance in the survey is 5% with a reliability 
of 95%.

Participants

A total of 74 students participated in this research and the 
group consisted of od 21 (28.4%) males, and 53 (71.6%) females. 
The youngest student was 8 and the oldest one was 15 years 
old, whilst the average age was 12.12 (sd=2.11). A total of 67 
(90.5%) students were right-handed, while 7 (9.5%) were left-
handed. Average Hight in this survey was 159.6 cm (sd=12.69 
min=129, max=187), while the average weight of students 
was 50.68 (sd=13.11, min=28, max=77). Average length of the 
weekly instrument playing in this survey was 6.25 h (min=1, 
max=17, sd=3.37). The most played instrument among students 
was piano (N=30 or 40.5%), followed by guitar (N=18 or 24.3%) 
and flute (N=13 or 17.6%). A slightly smaller number of students 
in this survey played violin (N=7 or 9.5%), and harmonica (N=4 
or 5.4%) and the least of them played trumpet (N=2 or 2.7%) 
(Tables 1,2). 

Table 1: Deskriptiva parameter od Anthropometric measurements with regard to the type of body posture (N=74).

Body Posture

Antropometric 
measurements

Normal Scoliosis Kyphosis Lordosis Flat back-
lordosis

Kyphosis-
lordosis Flat back

M Sd M Sd M Sd M Sd M Sd M Sd M Sd

Length of the right leg 77.88 8.54 78.08 7.48 85 5.94 80.75 0.35 81 - 79 - 85 7.07

Length of the left leg 75.69 8.77 7.17 7.53 85 5.94 80.75 0.35 81 - 79 - 85 7.07

Length of the right arm 68.87 6.46 72.63 4.99 80.78 6.13 76 1.41 82 - 75 - 80.75 5.3

Length of the left arm 68.66 6.55 72.64 5 80.7 6.03 76.15 1.63 82 - 75 - 80.8 5.37

Length of the right hand 16.4 1.78 17.82 1.95 18.13 1.11 17 0.71 19.5 - 17.2 - 17.55 1.48
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Length of the left hand 16.4 1.78 17.97 2.03 18.18 1.14 17.1 0.85 19.6 - 17.6 - 17.45 1.48

Right arm circumference 24.18 2.88 23.67 2.94 27.1 0.97 25.1 5.02 22.6 - 22.5 - 24.05 0.78

Left arm circumference 24.14 2.89 23.18 1.9 26.38 2.5 23 7.1 29 - 21 - 25.75 5.3

Table 2: Differences in the type of posture regarding the years of music school (N=74).

Years of music school N (%) Md Man Whitney Z p

Posture
Normal posture 49 (66.22%) 4 560 -0.609 0.543

Improper posture 25 (33.78%) 3

Figure 1: Graphical distribution of students with regards to the type of body posture (N=74).

Most music school students in this research have a normal 
body posture (N=49 or 66.2%), followed by those who have 
scoliotic body posture (N=15 or 20.3%), and the least of them 
(only one) have flat back-lordosis (1.4%) and kyphosis-lordosis 
posture (1.4%). The graphical distribution of students with 
regards to the type of body posture is shown in Figure 1.

The correlations between improper posture of music school 
students and years of playing an instrument and the level of 

physical activity was not statistically significant. The correlation 
between years of playing an instrument and physical activity 
was significant. Students who have been in music school longer 
are on average less physically active. A statistically significant 
correlation is found between results on scoliometer and 
physical activity of students - students who are less physically 
active, on average, have higher results on the scoliometer. The 
correlations are depicted in Table 3. The correlation between 
results on scoliometer, height, weight, sex of students and length 
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of the weekly instrument playing was not statistically significant (p>.05). 

Table 3: Correlations between physical activity, years of playing instrument, age, improper posture and results on scoliometer (N=74)

Spearman´s ro 1 2 3 4 5

1.Physical activity - -.262* 0.04 -0.128 -.336**

2.Years of playing 
instrument - .908** -0.071 0.075

3. Age - -,063 0.04

4.Improper posture - .508**

5. Scoliometer

**p<,001   -

Discussion

In the available literature, there are no authors dealing with 
posture disorders or motor efficiency of music school children 
in the early stages of education [1]. Therefore, comparing the 
results of the research with the results of other authors could 
be quite problematic. References in the literature mainly refer 
to adults, students and professional musicians [10-14,27]. If 
the issue of children’s physical development, their motor or 
physical efficiency or body posture is extensively described in 
the literature, these issues have not been investigated when it 
comes to children in music schools [1,28]. Several reports on 
the effectiveness and attitude of children from music schools 
[2,29,30].

Unfortunately, most of the musician’s posture literature, 
whether focused on health or performance, appears 
methodologically weak. In a review of 42 empirical studies on 
the influence of posture on health and musical performance 
published between 1972 and 2012, Blanco Pin˜eiro [28] 
concludes that, despite the growing interest in this topic, its 
empirical basis is still shaky, the main weaknesses arising from 

the small size of the samples, their great heterogeneity with 
regard to age, musical instrument and musical level, and the 
similarly great heterogeneity of the instruments and procedures 
used to measure postural quality. . Our research is focused on 
children in primary school who also attend primary music 
school, are engaged in music and additionally study, and are most 
often physically insufficiently active. All the above represents an 
additional risk for the development of postural deformities. Our 
results show that 33.8% of students have some form of postural 
deviation, of which 20.3% have scoliotic bad posture.

Improper posture at school age is responsible for the 
development of degenerative changes in the spine, functional 
disorders, weaker motor skills, and ultimately the quality of life 
[31]. Various external conditions can have a major impact on 
the occurrence of improper posture, including limited physical 
activity, long-term sitting in inappropriate school desks, long-
term teaching in forced positions. These factors influence the 
increase of spine pain syndrome in young people [31,32]. Table 4 
shows how many hours per week children spend in elementary 
music school, 140 hours in the first two grades, 210 hours each 
in grades 3-6, and an additional 70 hours in the sixth grade.

Table 4: Curriculum in Primary music school [38].

Curriculum
Number of Hours Per Week

Class

Mandatory I. II. III. IV. V. VI.

Subjects

Basic subject 2 (70’) 2 (70’) 2 (70’) 2 (70’) 2 (70’) 2 (70’)

Solfeggio 2 (70’) 2 (70’) 2 (70’) 2 (70’) 2 (70’) 2 (70’)

Collective music 
making 2 (70’) 2 (70’) 2 (70’) 2 (70’)

IN TOTAL 4 (140’) 4 (140’) 6 (210’) 6 (210’) 6 (210’) 6 (210’)

Electoral

Subjects

Piano 1 (35’)

Music theory 1 (35’)
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Physical activity includes any body movement caused by 
skeletal muscle contractions that increase energy consumption 
and plays an important role in children’s development and is 
a strong indicator of their health and posture. Based on these 
benefits, the World Health Organization and the American Society 
for Health and Physical Education recommend that children and 
adolescents spend at least one hour per day of moderate-to-
vigorous activity [33,34,35]. Already in adolescence, the level of 
physical activity begins to decrease, which is confirmed by the 
results of longitudinal studies that indicate that the decrease 
in physical activity begins around the age of 9 [36-38]. In this 
research, the results show that the level of physical activity 
decreases with the years of music school, which, in addition to 
the research, represents an additional risk for the development 
of postural deformities.

A systematic review conducted on the many available 
self-report questionnaires for assessing PA in children and 
adolescents identified three such questionnaires as potentially 
the most appropriate: the Youth Risk Behavior Survey (YRBS), 
the Adolescent Health Survey, and the Physical Activity 
Questionnaire (PAQ-C/ PAQ -A) [39]. The analysis of data 
from the Physical Activity Questionnaire (PAQ-C) revealed a 
statistically significant connection between years of music school 
and physical activity in the direction that students who have 
been in music school longer are less physically active on average 
(Ro=-0.285), p<0.05). A statistically significant correlation was 
established between the results on the scoliometer and the 
students’ physical activity - students who are less physically 
active on average have higher scores on the scoliometer and 
are at a greater risk of developing scoliosis. Music students 
are mostly involved in physical activities of light to moderate 
intensity, and less often in high intensity activities [40] as show 
this study also.

Conclusion

This study shows that in almost a third (33,8%) of the 
children in the Primary Music School, some deviation of posture 
was observed. Children are less physically active with age; they 
spend more time playing music and attending music school 
classes. The most significant postural deviation is scoliotic 
posture, which is associated with bilateral differences, lack of 
physical activity and values on the scoliometer. The research did 
not find a statistically significant correlation between improper 
posture and playing an instrument. We can conclude that 
children in the music school are at risk of developing postural 
deformities associated with a lower level of physical activity, but 
not with practicing music, playing musical instruments.

References
1. Krzysztof Wilk (2013) Posture defects of students in grades 1-4 of 

music-oriented classes in Primary School Complex no. 2 in Szczecin. 
Central European Journal of Sport Sciences and Medicine 4: 39-51.

2. Demczuk-Wáodarczyk E, Marciniak J, Bieü E (2002) Torso symmetry in 
cellists. Physioth 10(3-4): 28-31.

3. Kaneko Y, Lianza S, Dawson WJ (2005) Pain as an incapacitating 
factor in symphony orchestra musicians in Săo Paulo, Brazil. Medical 
Problems of Performing Artists 20(4): 168-174.

4. Larsson LG, Baum J, Mudholkar GS, Kollia GD (1993) Benefits and 
disadvantages of joint hypermobility among musicians. The New 
England Journal of Medicine 329(15): 1079-1082.

5. Foxman I, Burgel BJ (2006) Musician health and safety: Preventing 
playing-related musculoskeletal disorders. American Association of 
Occupational Health Nurses Journal 54(7): 309-316.

6. Burkholder KR, Brandfonbrener AG (2004) Performance-related 
injuries among student musicians at a specialty clinic. Medical 
Problems of Performing Artists 19(3): 116-122.

7. Lahme A (2010) Prevention’in: primary prevention. In: Klein Vogelbach 
S, Lahme A, Spirgi-Gantert I (Edn.), Musical performance and body 
posture. Akal, Madrid pp. 36.

8. Park A, Guptill C, Sumsion T (2007) Why music majors pursue music 
despite the risk of playing-related injuries. Medical Problems of 
Performing Artists 22(3): 89-96.

9. Kreutz G, Ginsborg J, Williamon A (2008) Music students’ health 
problems and health-promoting behaviours. Med Probl Perform Art 
23(1): 3-11. 

10. Kreutz G, Ginsborg J, Williamon A (2009) Health-promoting behaviours 
in conservatoire students. Psychol Music 37(1): 47-60.

11. Nawrocka A, Mynarski W, Grabara M, Powerska-Didkowska A, Borek Z 
(2013) Weekday and weekend moderate to vigorous physical activity 
of young musicians in the context of public health recommendations. 
Ann Agric Environ Med 20(3): 566-570.

12. Panebianco-Warrens CR, Fletcher L, Kreutz G (2015) Health promoting 
behaviors in South African music students: a replication study. Psychol 
Music 43(6): 779-792.

13. Araújo LS, Wasley D, Perkins R, Atkins L, Redding E, et al. (2017) Fit 
to perform: an investigation of higher education music students’ 
perceptions, attitudes, and behaviors toward health. Front Psychol 8: 
1558.

14. Ackermann B, Adams R, Marshall E (2002) Strength or endurance 
training for undergraduate music majors at university? Med Probl 
Perform Art 17(1): 33-41.

15. Wu SJ (2007) Occupational risk factors for musculoskeletal disorders 
in musicians: a systematic review. Med Probl Perform Art 22(2): 43-52.

16. Rickert DL, Barrett MS, Ackermann BJ (2014) Injury and the orchestral 
environment: part II. Organizational culture, behavioural norms, and 
attitudes to injury. Med Probl Perform Art 29(2): 94-101.

17. Dupuis M (1993) Pathologies of the musculoskeletal system in 
musicians. The Medical Union of Canada 122(6): 432-436.

18. Chamagne P (2003) Functional dystonia in musicians: rehabilitation. 
Hand Clin 19(2): 309-316.

19. Knuessel O, Jelk W (1994) Seating balls and ergonomic furniture in the 
classroom. Results of a prospective controlled long-term study. Swiss 
review for medical practice 83(14): 407-413.

20. Yawn BP, Yan RA, Hodpe D, Kurland M, Shaughescy WI, Ilstrup D, 
Jacobsen SL (1999) A population - based study of school scoliosis 
screening. I Am Med Assoc 282(15): 1427-1432.

21. Jurkiewicz A, Suliga E (2011) Biomedical foundations of development 
and education. Institute of Sustainable Technologies, Radom-Kielce, 
Poland.

22. Scoppa F, Capra R, Gallamini M, Shiffer R (2013) Clinical stabilometry 
standardization: basic definitions–acquisition interval–sampling 
frequency. Gait Posture 37(2): 290-292.

http://dx.doi.org/10.19080/JPFMTS.2023.10.555778
http://dx.doi.org/10.19080/JPFMTS.2023.10.555778
https://doaj.org/article/2fbbca6838ab49be9578e5adb17640cc
https://doaj.org/article/2fbbca6838ab49be9578e5adb17640cc
https://doaj.org/article/2fbbca6838ab49be9578e5adb17640cc
https://go.gale.com/ps/i.do?p=HRCA&u=googlescholar&id=GALE|A173187388&v=2.1&it=r&sid=HRCA&asid=5ac42b88
https://go.gale.com/ps/i.do?p=HRCA&u=googlescholar&id=GALE|A173187388&v=2.1&it=r&sid=HRCA&asid=5ac42b88
https://go.gale.com/ps/i.do?p=HRCA&u=googlescholar&id=GALE|A173187388&v=2.1&it=r&sid=HRCA&asid=5ac42b88
https://pubmed.ncbi.nlm.nih.gov/8371729/
https://pubmed.ncbi.nlm.nih.gov/8371729/
https://pubmed.ncbi.nlm.nih.gov/8371729/
https://pubmed.ncbi.nlm.nih.gov/16862878/
https://pubmed.ncbi.nlm.nih.gov/16862878/
https://pubmed.ncbi.nlm.nih.gov/16862878/
https://go.gale.com/ps/i.do?p=HRCA&u=googlescholar&id=GALE|A173230622&v=2.1&it=r&sid=googleScholar&asid=26cd96a5
https://go.gale.com/ps/i.do?p=HRCA&u=googlescholar&id=GALE|A173230622&v=2.1&it=r&sid=googleScholar&asid=26cd96a5
https://go.gale.com/ps/i.do?p=HRCA&u=googlescholar&id=GALE|A173230622&v=2.1&it=r&sid=googleScholar&asid=26cd96a5
https://pubmed.ncbi.nlm.nih.gov/24069866/
https://pubmed.ncbi.nlm.nih.gov/24069866/
https://pubmed.ncbi.nlm.nih.gov/24069866/
https://pubmed.ncbi.nlm.nih.gov/24069866/
https://journals.sagepub.com/doi/abs/10.1177/0305735614535829
https://journals.sagepub.com/doi/abs/10.1177/0305735614535829
https://journals.sagepub.com/doi/abs/10.1177/0305735614535829
https://www.frontiersin.org/articles/10.3389/fpsyg.2017.01558/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2017.01558/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2017.01558/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2017.01558/full
https://pubmed.ncbi.nlm.nih.gov/24925177/
https://pubmed.ncbi.nlm.nih.gov/24925177/
https://pubmed.ncbi.nlm.nih.gov/24925177/
https://pubmed.ncbi.nlm.nih.gov/8303785/
https://pubmed.ncbi.nlm.nih.gov/8303785/
https://pubmed.ncbi.nlm.nih.gov/12852673/
https://pubmed.ncbi.nlm.nih.gov/12852673/
https://pubmed.ncbi.nlm.nih.gov/10535432/
https://pubmed.ncbi.nlm.nih.gov/10535432/
https://pubmed.ncbi.nlm.nih.gov/10535432/
https://pubmed.ncbi.nlm.nih.gov/22889928/
https://pubmed.ncbi.nlm.nih.gov/22889928/
https://pubmed.ncbi.nlm.nih.gov/22889928/


How to cite this article: Vedrana Grbavac, Ivana Čerkez- Zovko, Marko Zrimšek and Andrea Zrimšek. Deviations of Posture in Children in Primary 
Music School; Is It Connected with Playing Music Instrument or Physical Activity?. J Phy Fit Treatment & Sports. 2023; 10(1): 555778. DOI:  10.19080/
JPFMTS.2023.10.555778

006

Journal of Physical Fitness, Medicine & Treatment in Sports

23. Amendt LE, Ause-Ellias KL, Eybers JL, Wadsworth CT, Nielsen DH, et 
al. (1990) Validity and reliability testing of the Scoliometer. Physical 
therapy 70(2): 108-117.

24.  Hubert Labelle, Stephens B Richards, Marinus De Kleuver, Theodoros B 
Grivas, Keith D K Luk, et al. (2013) Screening for adolescent idiopathic 
scoliosis: an information statement by the scoliosis research society 
international task force. Scoliosis 8(1): 1-6.

25. Crocker PR, Bailey DA, Faulkner RA, Kowalski KC, Mcgrath R (1997) 
Measuring general levels of physical activity: preliminary evidence for 
the Physical Activity Questionnaire for Older Children. Med Sci Sports 
Exerc 29(10): 1344-1349.

26. Kowalski KC, Crocker PR, Faulkner RA (1997) Validation of the physical 
activity questionnaire for older children. Pediatric exercise science 
9(2): 174-186.

27. Zaza C (1998) Playing-related musculoskeletal disorders in musicians: 
a systematic review of incidence and prevalence. CMAJ: Canadian 
Medical Association Journal 158(8): 1019-1025.

28. Blanco-Piñeiro P, Díaz-Pereira MP, Martínez A (2015) Common 
postural defects among music students. Journal of bodywork and 
movement therapies 19(3): 565-572.

29. Gregosiewicz A, OkoĔski M, Gil L (1990) The specificity of injuries 
to motor organs in children learning to play string instruments. 
Locomotor Surgery 55(3): 191-194.

30. Jankowicz-SzymaĔska A, Paáucka M, Mikoáajczyk E (2009) Body 
posture quality of students in 1st and 6th grade of primary music 
school. Physiotherapy 17(1): 20–29.

31. Diallo SYK, Mweu MM, Mbuya SO, Mwanthi MA (2019) Prevalence 
and risk factors for low back pain among university teaching staff in 
Nairobi, Kenya: a cross-sectional study. F1000Res 6(8): 808.

32. Malleson P, Clinch J (2003) Pain syndromes in children. Current 
opinion in rheumatology 15(5): 572-580.

33. (2010) WHO World Health Organization-Global recommendations on 
physical activity for health. Geneva: WHO Publications.

34. Ganley KJ, Paterno MV, Miles C, Stout J, Brawner L, Girolami G, Warren 
M (2011) Health-related fitness in children and adolescents. Pediatr 
Phys Ther 23(3): 208-220. 

35. Elliot E, Erwin H, Hall T, Heidorn B (2013) Comprehensive School 
Physical Activity Programs: Helping All Students Achieve 60 Minutes 
of Physical Activity Each Day Jour of Phys Educ, Rec & Dan 84(9): 9-15.

36. Armstrong N, Welsman JR, Kirby BJ (2000) Longitudinal hangs in 
11-13-year-olds’ physical activity. Acta Paediatr 2000; 89(7): 775-780. 

37. Wickel EE, Eisenmann JC, Welk GJ (2009) Maturity related variation in 
moderate-vigorous physical activity among 9-14years olds. Phys Act 
Health 6(5): 597- 605.

38. (2013) Curriculum in Primary music school Law of the on Primary 
Education Ministry of Science, Education and Sports.

39. Biddle SJ, Asare M (2011) Physical activity and mental health in 
children and adolescents: a review of reviews. British journal of sports 
medicine 45(11): 886-895.

40. Baadjou VA, Verbunt JA, van Eijsden-Besseling MD, Huysmans S, 
Smeets RJ (2015) The musician as (in) active athlete? Exploring the 
association between physical activity and musculoskeletal complaints 
in music students. Medical problems of performing artists 30(4): 231-
237.

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                Track the below URL for one-step submission 
  https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 Licens
DOI: 10.19080/JPFMTS.2023.10.555778

http://dx.doi.org/10.19080/JPFMTS.2023.10.555778
http://dx.doi.org/10.19080/JPFMTS.2023.10.555778
https://pubmed.ncbi.nlm.nih.gov/2296610/
https://pubmed.ncbi.nlm.nih.gov/2296610/
https://pubmed.ncbi.nlm.nih.gov/2296610/
https://scoliosisjournal.biomedcentral.com/articles/10.1186/1748-7161-8-17
https://scoliosisjournal.biomedcentral.com/articles/10.1186/1748-7161-8-17
https://scoliosisjournal.biomedcentral.com/articles/10.1186/1748-7161-8-17
https://scoliosisjournal.biomedcentral.com/articles/10.1186/1748-7161-8-17
https://pubmed.ncbi.nlm.nih.gov/9346166/
https://pubmed.ncbi.nlm.nih.gov/9346166/
https://pubmed.ncbi.nlm.nih.gov/9346166/
https://pubmed.ncbi.nlm.nih.gov/9346166/
https://pubmed.ncbi.nlm.nih.gov/9580730/
https://pubmed.ncbi.nlm.nih.gov/9580730/
https://pubmed.ncbi.nlm.nih.gov/9580730/
https://pubmed.ncbi.nlm.nih.gov/26118530/
https://pubmed.ncbi.nlm.nih.gov/26118530/
https://pubmed.ncbi.nlm.nih.gov/26118530/
https://pubmed.ncbi.nlm.nih.gov/33042517/
https://pubmed.ncbi.nlm.nih.gov/33042517/
https://pubmed.ncbi.nlm.nih.gov/33042517/
https://pubmed.ncbi.nlm.nih.gov/12960483/
https://pubmed.ncbi.nlm.nih.gov/12960483/
https://pubmed.ncbi.nlm.nih.gov/21829112/
https://pubmed.ncbi.nlm.nih.gov/21829112/
https://pubmed.ncbi.nlm.nih.gov/21829112/
https://www.tandfonline.com/doi/abs/10.1080/07303084.2013.838105
https://www.tandfonline.com/doi/abs/10.1080/07303084.2013.838105
https://www.tandfonline.com/doi/abs/10.1080/07303084.2013.838105
https://pubmed.ncbi.nlm.nih.gov/10943956/
https://pubmed.ncbi.nlm.nih.gov/10943956/
https://pubmed.ncbi.nlm.nih.gov/19953836/
https://pubmed.ncbi.nlm.nih.gov/19953836/
https://pubmed.ncbi.nlm.nih.gov/19953836/
https://pubmed.ncbi.nlm.nih.gov/21807669/
https://pubmed.ncbi.nlm.nih.gov/21807669/
https://pubmed.ncbi.nlm.nih.gov/21807669/
https://pubmed.ncbi.nlm.nih.gov/26614978/
https://pubmed.ncbi.nlm.nih.gov/26614978/
https://pubmed.ncbi.nlm.nih.gov/26614978/
https://pubmed.ncbi.nlm.nih.gov/26614978/
https://pubmed.ncbi.nlm.nih.gov/26614978/
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JPFMTS.2023.10.555778

	Abstract
	Keywords
	References

