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Analysis on Structural Variation and Disability Index of
Spinal-Pelvic in the High School Students with Low Back Pain

Young-Moo Na', Tae-Won Yoo', Seon-Hee Im', Seung-Ho Choi, Hyung-Tae Im', Young-Jae Cho?, Hee-Seong ]eong2

'Department of Rehabilitation Medicine, SOL Hospital, Seoul, ’SOL Institute of Sport Science, Seoul, Korea

The purpose of this study was to evaluate the prevalence rate of low back pain (LBP) in the high school students
and to analyze the differences and correlations with the spinal-pelvic structural variations and disability index with
LBP. The subjects are 499 high school students (236 males, 263 females: mean age, 16.38 years). They were
assessed for LBP with the numerical rating scale (NRS) and for disability with the Korean version Oswestry disability
index (KODI). All subjects were to take the plain radiographic examination for spinal-pelvic structural variations
including thoracic, lumbar, thoracolumbar Cobb’s angle, lumbar lordotic curve, sacral slope, pelvic tilt and pelvic
incidence. All subjects were divided into two groups by NRS scores (0, 1=no/minimum pain group [NMP group],
2—10=low back pain group [LBP group]). The prevalence rate of LBP of all subjects was 56.7% (n=283). NRS
and total KODI scores were higher in the LBP group (3.38 cm/11.83%) than NMP group (0.07 cm/2.74%) (p <0.001).
In the spinal-pelvic structural variations analysis, the thoracic Cobb’s angle was significantly high in LBP group (p
<0.05), but others were shown no differences between the both groups (p>0.05). NRS had significantly positive
correlation with KODI (p<0.001). NRS and KODI did not demonstrate any correlations with spinal-pelvic structural
variations (p>0.05). In conclusion, this study showed high prevalence rate of LBP in the high school students,
but did not show significant correlations with the spinal-pelvic structural variations and disability index.
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Table 1. General characteristics of all subjects
Variable Total Male Female
(n=499) (n=236) (n=263)
Age (y) 16.4+0.8 16.5+0.8 16.3+£0.8
Height (cm)  166.0£8.1 172.0+6.3 160.1+5.5
Weight (kg)  60.28+13.7 65.14+15.0 55.93+10.6
Body mass 21.79+4.2 21.96+4.6 21.63+3.8
index (kg/m?)

Values are presented as meanzstandard deviation.
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Fig. 1. Numerical rating scale. Fig. 2. Measurement of the Cobb’s angle.
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Table 2. Comparison of general characteristics, NRS and
KODI score between two groups (NMP, LBP)
Variable NMP (n=233) LBP (n=266) p-value
Age (y) 16.3+£0.8 16.5+0.8+ 0.021
Sex (n) 0.298
Male 116 (49.8) 120 (45.1)
Female 117 (50.2) 146 (54.9)
Height (cm) 166.3+8.3 165.8+8.0 0.560
Weight (kg) 59.63+12.8 60.86+14.4 0.317
Body mass 21.47+3.8 22.06+4.6 0.115
index (kg/m?)
NRS 0.07+0.3 3.38+1.6% 0.000
KODI (%) 2.74+3.1 11.834+6.6* 0.000
Values are presented as meanzstandard deviation or
number (%). Tested by independent t-test.
NRS: numerical rating scale, KODI: korean version of
oswestry disability index, NMP: no/minimum pain group
2A 23

LBP: low back pain group
1, KODI

xStatistically significant at p<0.05
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Table 3. Comparison of spine and pelvic angle parameters between two groups (NMP, LBP)

Variable NMP (n=233) LBP (n=266) p-value

Thoracic Cobb’s angle (°) 1.88+4.6 2.88+5.3% .025
Lumbar Cobb’s angle (°) 2.83+5.8 2.99+5.5 754
Thoracolumbar Cobb’s angle (°) 4.20+4.7 4.25+5.0 .905
Lumbar lordotic curve (°) 39.93+11.6 38.144+10.1 .065
Sacral slope (°) 32.36+6.8 31.66+7.4 .270
Pelvic tilt (°) 20.85+7.7 20.47+8.7 .624
Pelvic incidence (°) 55.0949.9 53.96+10.7 .238

Values are presented as meanzstandard deviation. Tested by independent t-test.

NMP: no/minimum pain group, LBP: low back pain group.

xStatistically significant at p<0.05.

Table 4. Correlations coefficients between variables for all subjects with NRS>0 (n=499)

Variables NRS KODI ThCb LbCb TICb LoCv SacS| PvTi Pvin
NRS r 1.00

KODI r 0.816% 1.00

ThCb r 0.054 0.054 1.00

LbCb r 0.000 0.002 0.737% 1.00

TICb r -0.028 -0.029 -0.399% -0.437%

LoCv r -0.029 -0.016 -0.021 0.116" -0.041 1.00

SacSl| r -0.020 -0.018 -0.029 0.039 -0.003 0.679+ 1.00

PvTi r -0.050 0.027 -0.028 0.019 -0.001 0.063 -0.118" 1.00

Pvin r -0.062 -0.025 -0.035 0.034 -0.004 0.506% 0.660% 0.559« 1.00

Tested by partial

correlation analysis adjusted age.

NRS: numerical rating scale, KODI: korean version of oswestry disability index, ThCb: thoracic Cobb’s angle, LbCb: lumbar
Cobb’s angle, TICb: thoracolumbar Cobb’s angle, LoCv: lumbar lordtic curve, SacSl: sacral slope, PvTi: pelvic tilt, Pvin:

pelvic incidence.

xStatistically significant at p<0.001; TStatistically significant at p<0.05.
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Appendix 1. The Korean version of the oswestry disability index (KODI)
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Appendix 1. Continued
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