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Abstract

Objective: Based on large-scale screening data from primary and secondary school students, this
study analyzes the epidemiological characteristics, including the overall detection rate, gender dif-
ferences, distribution of abnormal segments, grade trends, and the distribution of the angle of trunk
rotation (ATR), to provide a scientific basis for developing targeted school-based prevention and
control strategies. Methods: 59,490 primary and secondary school students were screened for spi-
nal curvature abnormalities in 2025. The chi-square test was used for intra-group comparison of
measurement data. Results: A total of 8053 students were detected with spinal curvature abnormali-
ties, yielding an overall detection rate of 13.54%. The abnormality rate was significantly higher in
girls (15.20%) than in boys (11.96%) (P < 0.01). The lumbar segment (84.29%) and the thoracolum-
bar segment (79.50%) were the most common sites of abnormalities, and predominantly showing
left-high and right-low asymmetry (66.03%). The detection rate of spinal curvature abnormalities,
and the detection rate of ATR 2 5° showed significant variation across grades, with the lumbar seg-
ment having the highest proportion of ATR 2 5° (61.24%). Conclusion: Spinal curvature abnormali-
ties are prevalent among primary and secondary school students in this region, with female stu-
dents and middle school students being high-risk groups, and the lumbar segment being the most
frequent site of abnormality. The screening results suggest that spinal curvature problems worsen
with advancing school stage. The issue of poor posture among middle school students should be
given close attention, alongside strengthened early intervention.
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Table 1. Basic information of the study subjects (n = 59,490)
2 1. R EARER(n = 59,490)

5713 BA(n) 4 (n) & 1t(n) i B (%)
144 3761 3586 7347 12.35%
2 4094 3944 8038 13.51%
3L 3781 3468 7249 12.19%
4 FLR 3491 3236 6727 11.31%
544 2966 2788 5754 9.67%
6 T 2761 2588 5349 8.99%
1 3606 3558 7164 12.04%
¥ 2 3270 3069 6339 10.66%
%3 2780 2743 5523 9.28%
it 30,510 28,980 59,490 100%
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Figure 1. Screening process for spinal curvature abnormalities [7]
B 1 BHETSHRERERRE

312 BHEHRENBASH

X} 8053 44 A HE S i i AR I S AL AT b, I B2 B L, (5 84.29% (6788/8053),
Horb 66.03% K I N A =AM, 33.97% 440 =1 A Al o F ORI IR S & B, 7 79.50% (6402/8053), H:H' 61.57%
NEEAK, 38.43% N4 E A K. BB 5 73.77% (5941/8053), 747 77 A4 AT it Ay 45167 (48.46% ¢ 1w
Fifik, 51.54% A7 =i/ qK). 3 NEALIAIE A M B Guit22 2 (P < 0.01); 7ENEBRIIES & B e mh
IOk H 2 T A AR(P < 0.01) .

3.1.3. HEFEEEHTHIRE S HIFE

HFEES 5 DA H R R B RS (R 2). MR BUE RS i S R B TNV ER B (P <
0.01), HA W= EHTH REm, %3 21.31% (1177/5523), HICAV] —4E2%(21.19%, 1343/6339)F14]—
44 (18.02%, 1291/7164) . 75 /N B, 754 2 5 2% 55t 1 (15.03%, 804/5349), i —4F 4% 57 % 1% (8.39%
674/8038).
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Table 2. Distribution of spinal curvature abnormalities by grade

F2 BEEREHTHRESIHR

L i A N e iibr e 124
14 7347 783 10.66%
2 8038 674 8.39%
Y 7249 768 10.59%
4 4L 6727 657 9.77%
5 44 5754 556 9.66%
6 4 5349 804 15.03%

#11 7164 1291 18.02%

#l 2 6339 1343 21.19%

W13 5523 1177 21.31%

Mt 59,490 8053 13.54%

3.1.4. ATR> 55 1R

ARWPFLRIR, AT 3591 44 A IS S R BUR A FE I 570 ATR > 5 tH 28 2 S I 2 AR 2 22
WIS T/ N A (P < 0.01), M—5 4011 2.68%38 N EIH] =11 11.82%, $7 B A0S jn) @i 7E 4] o A= ff A4
N, SEICED R R SO 3. WAL A KRG, B ATR>5° 5 8 i A2 41.38%
(1486/3591); FRfEL: & B ATR >5° 5 51.91% (1864/3591); HEEL ATR >5° 5 61.24% (2199/3591).

Table 3. Detection of spinal curvature abnormalities and cases with ATR > 5° across grades

*® 3 BFEREHTHRER ATR>5HHIFR

L i 7 N\ ATR>5° hi
142% 7347 197 2.68%
24 8038 204 2.54%
3EY 7249 251 3.46%
4 4 6727 251 3.73%
5 %% 5754 265 4.61%
6 T4 5349 374 6.99%

¥ 1 7164 687 9.59%

]2 6339 709 11.18%

3 5523 653 11.82%

it 59,490 3591 6.04%
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