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ABstRACt

Scoliosis is the most common spinal disorder. Early detection of potential scoliosis has an important role 
in preventing damage and spinal disorders that worsen. Early detection of scoliosis for children is very 
important in order to prevent progressivity of the scoliosis curves. This study aims to determine the number 
of potential scoliosis in fifth and sixth-grade primary school students in Banjarmasin using three different 
examinations. The method of this study is using observational descriptive. Data were obtained using 
Scoliometer, Visual Inspection Physical Examination, and C7 Plumb Line Test on 127 students. The results 
showed that the number of students who have potential scoliosis was 33 students (25.98%) with scoliometer, 
12 students (9.44%) with direct visual inspection physical examination, and nothing with C7 plumb line 
test. Students aged > 10 years have a greater percentage of potential scoliosis (27.5%) than students aged ≤ 
10 years (25.3%) in scoliometer measurement, but vice versa in visual inspection. Female students have a 
greater percentage of potential scoliosis (36.73% with scoliometer and 16.33% with visual inspection) than 
in male students (19.23% and 5.13%).
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IntRoDUCtIon

Scoliosis is the most commonly found spinal 
abnormality.1 Scoliosis is defined as the lateral curvature 
of the spine with a curve angle of greater than 10 
degrees.2 When the body is viewed from the rear of the 
scoliosis patient, an abnormal curvature of the bone back 
toward the lateral shape like the letter “C” or the curve 
from side to side shaped like the letter “S”.3

Prevalence of scoliosis worldwide reaches 1% of 
the population.4 Scoliosis affects 2-3% of the population 
in the United States or about 7 million people.4 Most 
scoliosis is diagnosed in children with an age range of 10 
to 15 years.5 Scoliosis is most often found is idiopathic 
scoliosis of 85-90% of cases of scoliosis.6 In the Asian 

Continent alone, detectable scoliosis at screening / early 
detection of scoliosis has a prevalence of 0.4-7% .7

Early detection of scoliosis for children is very 
important in order to prevent progressivity of the scoliosis 
curves and could be expected to worsen damage over 
the long-term. This is because the children’s skeletal 
system that still easy to change and its bad posture will 
be more easily repair and provide a better prognosis of 
the small curvature abnormality.8 If it left unchecked, 
it may develop to be severe scoliosis that will affect 
respiratory function and may affect to the patient’s 
psychological condition thus increasing probability on 
surgical intervention.7

The American Academy of Orthopaedic Surgeons, 
The Scoliosis Research Society, the Pediatric Orthopaedic 
Society of North America, and The American Academic 
of Pediatrics recommend early detection of scoliosis.9 

Early detection of scoliosis is not designed as a diagnostic 
method.10 The primary purpose of early detection is to 
find children with a high probability or potency rate for 
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scoliosis events.10 The basic method of early detection of 
scoliosis in schools is a forward-bending examination of 
bent positions forward using a scoliometer (quantitative 
assessment).10 Qualitative assessment is chosen for this 
study as visual inspection physical examination. 

Another examination in this study is by c7 plumb 
line test. This examination is done with a tool called 
plumb bob. Plumb bob is a conical tool made of iron 
and bonded with a rope. This tool works with the force 
of gravity. This tool is usually used by construction 
workers to see the slope of a building.11

MAteRIALs AnD MetHoD

This research uses the descriptive observational 
method, that research subject observed and measured. 
The population of this research is all students of a fifth 
and sixth-grade student in Muhammadiyah 8 and 10 
primary schools Banjarmasin. The sample is determined 
by purposive sampling method with inclusion criteria 
ie students whose parents signed informed consent 
and present at the time of the research. This study 
took place at Muhammadiyah 8 and 10 primary school 
Banjarmasin conducted in August 2017. The Angle of 
Trunk Rotation measurements used the scoliometer tool 
on the students in Adam’s Forward Bending position. 
The examination of physic used Du Q et al’s study 
method12 with modification to determine the scoliosis 
potential. While the examination with c7 plumb line test 
is done by standing upright.

FInDInGs  AnD DIsCUssIon

table 1. Distribution of Potential scoliosis on 
a fifth and sixth-grade student in Banjarmasin 
Generally August 2017 Period.

exami-nation scoliosis 
Potential total %

Scoliometer

Positive 33 25.98 

Negative 94 74.02 

total 127 100

Physical 
examination

Positive 12 9.44 

Negative 115 90.56 

total 127 100

C7 Plumb Line 
Test

Positive 0 0

Negative 127 100

total 127 100

Based on table 1 above, it can be seen that in a 
scoliometer examination 33 students have potential 
scoliosis (25.98%) consist of 27 students have 
intermediate potential scoliosis (21.26%), and 6 students 
with high potential scoliosis (4.72%). The results 
showed a 4.72% high potential scoliosis student in line 
with studies conducted by Kamtsiuris et al in Germany 
in children and adolescents, that the overall prevalence 
of idiopathic scoliosis ranged from 0.47-52.2%.13 These 
results were also similar to those in the study conducted 
by Parera et al in 2016 at Mapanget Manado in sixth-
grade student of the primary school that found 4% high 
scoliosis students.14 Detection of potential scoliosis was 
not designed as a diagnostic method but to find children 
with a high probability of scolisosis.10

Based on the visual inspection physical examination 
results, 12 students (9,44%) were suspected having 
scoliosis potential due to the deformity appearance of 
hump, shoulder and hip asymmetry, and lateral curvature 
of the spine. The study results are not much different 
than the previous literature reports. The results of Du 
Q et al study (2016) showed 6,47% scoliosis potential 
based on visual inspection physical examination and 
the results of Guo Y et al study (2017) showed 9,76% 
scoliosis potential. 12,15

On the other result with C7 plumb line test, there 
was not found a potential scoliosis student (see table 1). 
Most of the children detected have shown a deviation 
in the spine. However, the deviation is still < 3 cm, so 
it can not be said to have the potential of scoliosis. This 
corresponds to the prevalence of scoliosis in the world, 
which is 1% of the total human population.4 Based on 
a recent study in 2013 that collected various data about 
scoliosis in the world, scoliosis prevalence of 0.47 to 
0.52%.16

There is a difference of minimum standard deviation 
in the examination with c7 plumb line test, also affect 
the results of this research. Another citation says that 
if the deviation is > 2 cm have potentially scoliosis.17 
However, in this study using standards established by 
Scoliosis Research Society (SRS). SRS is one of the 
world organizations that provide a recommendation 
on the early detection of scoliosis, which is potentially 
scoliosis if deviation ≥ 3 cm.18,19 
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table 2. Distribution of spinal Deviation on 
students of Grade V and VI sD Muhammadiyah 8 
and 10 Banjarmasin in 2017   

Deviation (cm) students %

0
0,1 - 0,5
0,6 – 1
1,1 – 1,5
1,6 – 2
2,1 – 2,5

43
26
35
14
7
2

33,8
20,5
27,6
11
5,5
1,6

total 127 100

Based on table 2, it can be seen the children that 
were found a deviation in the spine is 84 students. 
The ranges of deviation found from 0.2 cm to 2.5 cm. 
Two students with a 2.5 cm deviation are female. Two 
points five-centimeter deviation is close enough to the 
minimum standard of scoliosis potential (≥ 3 cm), so 
they need more monitoring.

Scoliosis develops faster at puberty.20 Accelerated 
development of spinal deformities in scoliosis occurs 
during an adolescent growth spurt. During the period 
of a growth spurt, muscle and bone stiffness occurs. 
High growth rates have side effects on bone strength, 
making it more prone to abnormalities. The growth spurt 
in young women occurs at age 10-12 years, whereas in 
men 13-14 years.21 Early detection is recommended for 
children at puberty. Imbalances of the endocrine system 
during puberty lead to impaired metabolism of water and 
minerals that ultimately lead to bone relaxation of the 
skeleton. It also affects the metabolism of the connective 
tissue on the intervertebral discs that will decrease the 
disc power when there is torsion (rotation) of the spine. 
It will eventually lead to the development of scoliosis.22

Spine curvature in patients with scoliosis can occur 
in the cervical, thoracic or lumbar vertebrae. With 
radiological examination, the curvature of the spine will 
be C or S. In each scoliosis patients have different types 
of curvature and degree of severity. It causes that not all  
scoliosis patients will have a spinal shift.22,23

tabel 3.  Distribution of Potential scoliosis Using 
Scoliometer and Physical Examination on a fifth and 
sixth-grade student in Banjarmasin by age August 
2017 Period 

Age exami-nation

Potentially 
scoliosis

no scoliosis 
Potential

n % n %

< 10 
years

Scoliometer 22 25.3 65 74.7

Physical 
examination 10 11.5 77 88.5

> 10 
years

Scoliometer 11 27.5 29 72.5

Physical 
examination 2 5 38 95

There are  6 out of 127 samples are students with 
high potential scoliosis of 4 in ≤ 10 years old. The 
percentage of students with high potential scoliosis at 
age > 10 years was 5%, while at age ≤ 10 years was 
4.6%. Based on these data, the potential scoliosis was 
found to be greater in students aged > 10 years (27.5%) 
than students aged ≤ 10 years (25.29%). These results are 
in line with Yong et al research in Singapore and Parera 
et al in Mapanget Manado in elementary students, that 
the percentage of students with potential scoliosis at age 
11 is higher than at age 10.14,24 Scoliosis tends to develop 
with age.20 The development of spinal deformities with 
scoliosis occurs during a growth spurt or accelerated 
growth during puberty.21 

Scoliosis potential prevalence using visual 
inspection physical examination at juvenile age (4-
10 years) has not been studied. Wong’s study showed 
the scoliosis prevalence based on a positive result of 
scoliometer at age 9-10 years (juvenile) as many as 
17,4% lower than in age 10-11 years as many as 42%. 
The scoliosis potential prevalence on age < 10 years 
more in this study may be influenced by noncompliance 
factor in the placement of book packages and bags to the 
locker that provided by its school.25
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table 4. scoliosis potential prevalence of 5th and 6th-grade primary schools students according to gender 
in August 2017

Age exami-nation Potentially scoliosis no scoliosis Potential
n % n %

Male Scoliometer 15 19.23 63 80.77
Physical examination 4 5.13 74 94.87

Female Scoliometer 18 36.73 31 63.27
Physical examination 8 16.33 41 83.67

Based on table 4 above, in the scoliometer 
examination result, students with potential scoliosis 
were more common in female (36.73%) than in male 
(19.23%). These results are in line with Parera et al 
research at Mapanget Manado in sixth-grade students, 
that scoliosis potential is more likely to be in female than 
in the male.14 The results also correspond to the study of 
Zhang et al in elementary school students in China that 
by gender, the prevalence of scoliosis in the female is 
higher than in male.26

Idiopathic scoliosis in adolescents is more common 
in females than in males, with a ratio of 3:1 at 10-11 
years of age and increased to 11:1 at 12-13 years.13 This 
increase in the ratio is due to the onset of bone growth 
during a growth spurt in the female is faster than in 
male.27

Table 4 shows that in the physical examination 
result, the prevalence of female students with potential 
scoliosis were 8 out of 49 students (5.13%) higher 
than the male students as many as 4 out of 78 students 
(16.33%). These results support most previous literature 
that the prevalence of scoliosis is higher in female than 
in the male.12,15 the female/male ratio of this study is 1:2. 
In the previous study, Du Q et al12 reported a female/
male ratio was 1:1.2 and Guo Y15 reported 1:3.13. Most 
studies reported a male/female ratio of scoliosis between 
1:2.1 and 1:11.6 (1:2,1 for Greece, 1:2.4 for Korea, 
1:2.6 for Turkey, 1:4.6 for Singapore, and 1:11.6 for 
Japan).15,28 Fred Mo states during the period of puberty 
growth primarily female, the ratio of scoliosis prevalence 
among female and male increased by 1.6:1 at the age 
9-10 years and 6.4:1 at age 11-12 years.29

ConCLUsIon

Students who have potential scoliosis were 33 
students (25.98%) with scoliometer, 12 students (9.44%) 
with direct visual inspection physical examination, and 
nothing with C7 plumb line test. Students aged > 10 years 
have a greater percentage of potential scoliosis (27.5%) 
than students aged ≤ 10 years (25.3%) in scoliometer 
measurement, but vice versa in visual inspection. Female 

students have a greater percentage of potential scoliosis 
(36.73% with scoliometer and 16.33% with visual 
inspection) than in male students (19.23% and 5.13%).

ethical Clearance: Before conducting the data 
retrieval, the researchers conducted a decent test of 
ethics conducted at the Faculty of Medicine, Lambung 
Mangkurat University, Indonesia to determine that this 
study has met the feasibility. Information on an ethical 
test that the study is eligible to continue. The feasibility 
of the research was conducted to protect the human 
rights and security of research subjects. 

source Funding: Self-funding from the authors did 
this study. 

Conflict of Interest: The authors declare that they 
have no conflict interests.

ReFeRenCes

1. Hresko MT. Idiopathic Scoliosis in Adolescents. 
New Englang Journal Medicine. 2013; 368:834-41. 

2. Miller MD, Thompson SR, Hart J. Review of 
orthopedics. US: Elsevier Health Sciences; 2012.

3. Daniel YTF, Keith DKL, Kenneth MCC, et 
al. Scoliosis screening for school children. In: 
McPherson B, Driscoll CJ, editors. School health 
screening systems. New York: Nova Science 
Publishers, 2014; p. 197.

4. Van Rensburg AHJ. A Study to Determine The 
Incidence of Scoliosis in School Children Within 
The Metropolis of Johannesburg, South Africa. 
[dissertation]. Johannesburg: University of 
Johannesburg; 2006.

5. Scoliosis Media and Community Guide [booklet]. 
Stoughton: National Scoliosis Foundation and 
DePuy Spine Inc; 2009.

6. Zheng Y, Wu X, Dang Y, et al. Prevalence and 
determinants of idiopathic scoliosis in primary 
school children in beitang district, Wuxi, China. J 
Rehabil Med. 2016;48:547-53.

7. Deepak AS, Ong JY, Choon DSK, et al. The clinical 



185        Indian Journal of Physiotherapy and Occupational Therapy, October-December 2018, Vol. 12, No. 4          

effectiveness of school screening programme 
for idiopathic scoliosis in Malaysia. Malaysian 
Orthopaedic Journal. 2017;11.

8. Konieczny MR, Senyurt H, Krauspe R. 
Epidemiology of adolescent idiopathic scoliosis. J 
Child Orthop. 2013; 7:3-9.

9. Labelle H, Richards SB, Kleuver MD, et al. 
Screening for adolescent idiopathic scoliosis: an 
information statement by the scoliosis research 
society international task force. Scoliosis. 2013; 
8:17.

10. Chowanska J, Kotwicki T, Rosadzinski K, 
Sliwinski Z. School Screening for Scoliosis: Can 
Surface Topography Replace Examination With 
Scoliometer? Scoliosis. 2012; 7(9).

11. Kendall FP, McCreary EK, Provance PG, Rodgers 
MM, Romani WA. Muscles testing and function 
with posture and pain. 5th ed. Philadelphia: 
Lippincott Williams & Wilkins; 2005.

12. Du Q, Zhou X, Negrini S, et al. Scoliosis 
epidemiology is not similar all over the world: 
a study from a scoliosis school screening on 
Chongming Island (China).Biomed Central. 2016; 
17(303): 1-8.

13. Kamtsiuris P, Atzpodien K, Ellert U, Schlack R, 
Schlaud M. Prevalence of somatic diseases in 
German children and adolescents. German Health 
Interview and Examination Survey for Children and 
Adolescents. 2007;50(5–6):686–700.

14. Parera AC, Sengkey LS, Gessal J. Deteksi dini 
skoliosis menggunakan skoliometer pada siswa 
kelas VI SD di Kecamatan Mapanget Manado. 
Jurnal e-Clinic. 2016; 4:1.

15. Guo Y, Jiang Q, Tanimoto T, et al.  Low hospital 
referral rates of school scoliosis screening positives 
in an urban district of mainland China. md-journal. 
2017; 96(14): 1-5.

16. Konieczny MR, Senyurt H, Krauspe R. 
Epidemiology of adolescent idiopathic scoliosis. J 
Child Orthop. 2013;7:3-9.

17. Diab, M. Physical Examination in Adolescent 
Idiopathic Soliosis. Neurosurg Clin N Am. 2007; 
18:229-36.

18. Richards BS, Vitale M. School screening programs 
for the early detection of scoliosis. SRS/AAOS 
position statement [serial on the internet]. 2013 [cited 
2016 Oct 28]. Available from: https://www.srs.

org/about-srs/news-and-announcements/position-
statement---screening-for-the-early-detection-for-
idiopathic-scoliosis-in-adolescents.

19. Lowe T, Berven SH, Schwab FJ, Bridwell KH. 
The SRS classification for adult spinal deformity: 
Building on the King/ Moe and Lenke classification 
systems. Spine. 2006; 31: S119–S125.

20. Burger EI, Noshchenko A, Patel VV, Lindley EM, 
Bradford AP. Ultrastructure of Intervertebral Disc 
and Vertebra-Disc Junctions Zones as a Link in 
Etiopathogenesis of Idiopathic Scoliosis. Advances 
in Orthopedic Surgery. 2014. http://dx.doi.
org/10.1155/2014/850594

21. Shi L, Wang D, Driscoll M, Villemure I, Chu WCW, 
Cheng JCY, et al. Biomechanical Analysis and 
Modeling of Different Vertebral Growth Patterns 
in Adolescent Idiopathic Scoliosis and Healthy 
Subjects. Scoliosis. 2011;6(11).

22. Serdyuk V. Scoliosis and Spinal Pain Syndrome (1st 
ed). New Delhi: Byword Books Private Limited; 
2014.

23. Hay WW, Levin MJ, Deterding RR, Abzug MJ, 
Sondheimer JM. Current Diagnosis and Treatment 
in Pediatrics. 21rd ed. USA: McGraw-Hill, 2012

24. Yong F, Wong HK, Chow KY. Prevalence of 
adolescent idiopathic scoliosis among female school 
children in Singapore. Ann Acad Med Singapore. 
2009; 38(12): 1056-1063.

25. Wong H, Hui JHP, Rajan U, Chia H. Idiopathic 
scoliosis in Singapore Schoolchildren: A prevalence 
study 15 years into the screening program. Lippincott 
Williams & Wilkins. 2005; 20(10): 1188-9.

26. Zhang H, Guo C, Tang M, et al. Prevalence of 
Scoliosis Among Primary and Middle School 
Students in Mainland China. Lippincott Williams & 
Wilkins. 2014;40(1):41-94.

27. Zheng Y, Wu X, Dang Y, et al. Prevalence and 
determinants of idiopathic scoliosis in primary 
school children in Beitang district, Wuxi, China. J 
Rehabil Med. 2016;48:547-553.

28. Suh SW, Modi HN, Yang JH, Hong JY. Idiopathic 
scoliosis in Korean schoolchildren: a prospective 
screening study of over 1 million children.Eur Spine 
J. 2011;20:1087–94.

29. Mo F, Cunningham ME. Pediatric Scoliosis. 
Curr Rev Musculoskelet Med. 2011;4:175-82. 
doi:10.1007/s12178-011-9100-0.




