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Background: Idiopathic scoliosis is the most common cause of abnormal curvature of the spine. Adolescent idiopathic 
scoliosis is the most common subcategory of idiopathic scoliosis. Prevalence rates of idiopathic scoliosis vary from 0.35% 
to 13%, depending on the defined Cobb angles, screening age, sex, regional and ethnic variations. Several professional 
organizations recommend screening for scoliosis in schools. The screening age is 11-13 years for girls, which corresponds 
to the ages of peak skeletal growth.
Objective: To study the prevalence of idiopathic scoliosis in Thai female students aged 11-13 years.
Material and Method: Screening for scoliosis was performed in 1,818 Thai female students aged 11-13 years. Adam’s 
forward bending test was performed. The scoliometer was used for measurement of curves noting the highest degree of 
angle of trunk rotation (ATR). Those who exhibited ATR of 6 degrees or greater, would then be referred to Lerdsin General 
Hospital for a standing whole spine radiographics. Idiopathic scoliosis in the present study was defined as students who 
have a Cobb angle of greater than 10 degrees from whole spine radiographs and have no cause of scoliosis.
Results: eighty four girls had scoliosis (4.62%). The cause of scoliosis was found in 3 girls. Right thoracic curve was the 
most common curve pattern.
Conclusion: The prevalence of idiopathic scoliosis in Thai female students aged 11-13 years was 4.46%.
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 Idiopathic scoliosis is the most common cause 
of abnormal curvature of the spine. Adolescent 
idiopathic scoliosis occurs between the onset of  
puberty and skeletal maturity(1). Adolescent idiopathic 
scoliosis is the most common subcategory of idiopathic 
scoliosis(2) and is the primary subject of the present 
study.
 When scoliosis is not treated, the spine may 
undergo progressive axial rotation, increasing the 
clinical deformity(1). This progressive axial rotation 
can lead to an increased incidence and severity of back 
pain(3), progressive cosmetic deformities, social and 
psychological problems, and financial costs(4). With 
severe curvatures, there can be cardiopulmonary 
compromise as well as subsequent morbidity and early 

mortality(1).
 Prevalence rates of idiopathic scoliosis vary 
from 0.35% to 13%, depending on the defined Cobb 
angles, screening age and sex(5). There are also regional(6)  
and ethnic(7) differences in the prevalence rate. One  
risk factor for scoliosis is being female. Most studies 
agree that girls have a higher prevalence of scoliosis 
than boys(3, 5,8-15).
 Chatchatee et al(15). studied the prevalence of 
idiopathic scoliosis among Thai students aged between 
10-16 years. The diagnostic criteria for scoliosis was 
the presence of lateral spinal curve more than 10 
degrees by Cobb angle. The prevalence from the  study 
was 0.91% and ratio females to male was 5:1.
 Several professional organizations recommend 
screening for scoliosis in schools. The screening age 
is 11-13 years for girls, which corresponds to the ages 
of peak skeletal growth(16).

Objectives
 To study the prevalence of idiopathic scoliosis 
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in Thai female students aged 11-13 years.

Material and Method
Study design 
 Descriptive study.

Target and study population 
 We randomly selected 10 out of 37 primary 
schools located in the Bangkok primary education  
area. Thai female students aged 11-13 years, studying 
in these schools, were included in the present study.
 The exclusion criteria in the present study 
were: 1) known cause of scoliosis (e.g. congenital 
scoliosis, pelvic tilt scoliosis), 2) previous history of 
spinal trauma or infection, and 3) who had been treated 
with a brace or surgery for scoliosis. 

Methodology 
 Informed letters were sent to parents  
of the children to be screened. We used the class  

rosters to identify female students and record the  
demographic data (age, height, weight, leg length). 
During screening the students were asked to stand 
erect, with their feet 2 to 3 inches apart with their back 
towards the screener. The students were then asked to 
bend forward 90 degrees at the waist keeping their 
knees straight with arms hanging and palms slightly 
together, keeping in mind to have the head down (Fig 
1). The screeners then moved the scoliometer along 
the vertebral column and observed the scoliometer for 
changes in curve measurements. The highest degree 
of angle of trunk rotation (ATR) as measured by 
scoliometer was noted (Fig 2). The girls with ATR >6 
degrees were sent to Lerdsin general hospital for 
obtaining standing whole spine radiographs (Fig 3) 
and working up for cause of scoliosis. Idiopathic 
scoliosis in the present study was defined as students 
who had a Cobb angle of greater than 10 degrees  
from whole spine radiographs and had no cause of 
scoliosis.

Fig. 1  Adam’s forward bending test.

Fig. 2  Angle of trunk rotation (ATR).

Fig. 3  Whole spine radiograph.
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Statistical analysis
 Prevalence (%) of idiopathic scoliosis patient.

Results
 Of the 1,818 girls totally screened, 162 girls 
had ATR >6 degrees, of which 84 girls had Cobb angle 
>10 degrees (Table 1). Three of the 84 girls had 

identifiable causes of scoliosis that we excluded from 
our study. First, congenital scoliosis with hemivertebra 
(Fig 4). The other causes were DDH and spinal 
tuberculous infection. Therefore 81 girls were 
identified with idiopathic scoliosis which amounted to 
4.46%.

Table 1. Scoliosis screening result

 No School District Screened ATR >6 (%) Cobb >10 (%)

 1 Rachawinit Dusit 305 24  (7.87) 16  (5.25)
 2 Samsen kindergarden Phaya Thai 149 19  (12.75) 13  (8.72)
 3 Sainamtip Khlong Toei 178 21  (11.8) 9  (5.06)
 4 Phyathai Ratcha Thewi 216 17  (7.87) 7  (3.24)
 5 Anuban Phibunwes Watthana 187 19  (10.16) 9  (4.81)
 6 Bangbua Chatuchak 116 6  (5.17) 2  (1.72)
 7 Prayaprasertsuntrasai Wang Thonglang 226 18  (7.96) 9  (3.98)
 8 Watamarintraram Bangkok Noi 174 15  (8.62) 10  (5.74)
 9 Rajavinit Prathom Bangkae Phasi Charoen 117 8  (6.84) 2  (1.71)
 10 Anuban Watnangnong Chom Thong 150 15  (10.00) 7  (4.67)
    1,818 162 (8.91) 84  (4.62)

 

Fig. 4  Congenital scoliosis with hemivertebra.
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 In these 81 girls diagnosed with idiopathic 
scoliosis, we tried to look at the curve distribution and 
severity of the curve (Table 2). We found that most of 
the girls had less degree of curve. Curve >30 degrees 

were observed only in about 8% (6/81) of them. We 
also found that most of them had thoracic and 
thoracolumbar curves. Right thoracic curve was the 
most prevalent curve of all about 35% (28/81).

Discussion
 Although radiography is the gold standard  
for diagnosis of scoliosis, it is expensive and patients 
need to expose to radiation. Screening the child with 
forward bending test combined with scoliometer has 
only slightly lower sensitivity and specificity compared  
to radiography, but is inexpensive and has no radiation 
exposure (Table 3).

 Compared to previous study, our study 
revealed a higher prevalence rate of idiopathic 
scoliosis. The reason may be because of the narrower 
age range selected for the present study, 11-13 years, 
which is the peak age group for adolescent idiopathic 
scoliosis, and also may be because only females were 
included in the present study (Table 4).

Table 2.  Scoliosis curve distribution and severity of the curve
      
  Curve     Thoracic   Thoracolumbar  Lumbar 
 Cobb Right  Left Right  Left Right  Left 
 
 10-19 19  2 7  13 5  15 61
 20-29 5  2 1  6 0  0 14
 30-39 4  0 2  0 0  0 6

   28  4 10  19 5  15 81

Table 3. Scoliosis Diagnostic Tools (Modified from “Adolescent School Screening for Scoliosis in Minnesota”. Minnesota 
Department of Health 2008.)(16)

 
  Sensitivity  Specificity 

 Radiography  Gold standard  Expensive
     Radiation Exposure
 
 Forward Bending Test 84%  93% Inexpensive
 ( FBT)    No radiation exposure
 
 FBT with Scoliometer 83-91%  90-99% Innexpensive
     No radiation exposure

Table 4. Compare to previous study
 
  Sex Aged Number Prevalence

 Chatchatree (15) Male & Female 10-16 years 656 0.91%
 This study Female 11-13 years 1,818 4.46%
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Conclusion   
 The prevalence of idiopathic scoliosis in Thai 
female students aged 11-13 years was 4.46% and right 
thoracic curve was the most common curve pattern.

What is already known on this topic?
 Previous study in Thai population demonstrated  
prevalence of 0.91% regarding adolescent idiopathic 
scoliosis.

What  this study adds?
 Our study was conducted to improve greater 
number of participants and up-to-date data. Moreover, 
as the fact that adolescent idiopathic scoliosis is more 
prevalent in female population, hence it is appropriate 
in evaluation the prevalence in female population 
separately.

Potential conflict of interest
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ความชุกของภาวะกระดูกสันหลังคดชนิดไม่ทราบสาเหตุในนักเรียนหญิงไทยอายุ 11-13 ปี

สมบัติ คุณากรสวัสดิ์, ณัฐ โพธิ์ปาน,ชัยวัฒน์ ปิยะสกุลแก้ว, ปฤศนัย พฤฒิกุล, ทินกร ปลื้มวิทยาภรณ์, ปิยบุตร กิตติธรรมวงศ์

ภูมิหลัง: ภาวะกระดูกสันหลังคดชนิดไม่ทราบสาเหตุเป็นสาเหตุที่พบบ่อยที่สุดของผู้ที่มีกระดูกสันหลังคดทั้งหมด โดยวัยรุ่นเป็น

ช่วงอายุที่พบภาวะนี้ได้บ่อยที่สุด ความชุกของภาวะกระดูกสันหลังคดชนิดไม่ทราบสาเหตุ พบได้ตั้งแต่ร้อยละ 0.35 ถึง 13 ของ

ประชากรทั่วไป ขึ้นกับกลุ่มประชากรที่น�ามาศึกษาและเกณฑ์ในการวินิจฉัยภาวะนี้ องค์กรหลายแห่งที่ศึกษาเกี่ยวกับภาวะกระดูก

สนัหลงัคด แนะน�าให้มกีารตรวจคดักรองในโรงเรยีน โดยเดก็นกัเรยีนหญงิ ช่วงอาย ุ11-13 ปี ควรให้ความสนใจมากทีส่ดุ เนือ่งจาก

เป็นระยะที่กระดูกก�าลังเจริญเติบโตอย่างรวดเร็ว ท�าให้มีโอกาสเสี่ยงที่กระดูกสันหลังจะคดมากขึ้นเมื่อเทียบกับช่วงอายุอื่น

วัตถุประสงค์: เพื่อศึกษาหาความชุกของภาวะกระดูกสันหลังคดชนิดไม่ทราบสาเหตุในนักเรียนหญิงไทยอายุ 11-13 ปี

วัสดุและวิธีการ: มีนักเรียนหญิงเข้าร่วมโครงการจ�านวน 1,818 คน อายุระหว่าง 11-13 ปี ได้รับการตรวจร่างกายด้วยวิธี Adams 

forward bending test, วัดค่า Angle of trunk rotation (ATR) โดยเครื่อง Scoliometer และน�าผู้ที่มีค่า ATR มากกว่าหรือ

เท่ากับ 6 องศา เข้ารับการถ่ายภาพรังสีของกระดูกสันหลัง ผู้ที่ได้รับการวินิจฉัยว่ามีกระดูกสันหลังคดในการศึกษาครั้งนี้ คือ  

ผู้ที่มีค่า Cobb angle มากกว่า 10 องศา และตรวจไม่พบสาเหตุ

ผลการศึกษา: นักเรียนหญิง 84 คน ตรวจพบว่ามีภาวะกระดูกสันหลังคด (ร้อยละ 4.62) โดยตรวจพบสาเหตุ 3 คน และกระดูก

สันหลังระดับหน้าอกคดไปทางขวาเป็นลักษณะการคดที่พบบ่อยที่สุด

สรปุ: ความชกุของภาวะกระดกูสนัหลงัคด ชนดิไม่ทราบสาเหตใุนนกัเรยีนหญงิไทย อาย ุ11-13 ปี ในกรงุเทพมหานคร มค่ีาเท่ากบั

ร้อยละ 4.46 


