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Longitudinal analysis of the effects of golf training on the three-dimensional structure of

children's spine using grating-based stereoscopic imaging
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1. Sports College, Yunnan Normal University, Kunming 650500, China; 2. Department of Rehabilitation, the Third Affiliated Hospital
of Yunnan University of Traditional Chinese Medicine, Kunming 650011, China

Abstract: Objective To conduct a systematic study on the potential impact of long-term specialized golf training on the three-
dimensional structure of the spine in adolescent children, and to reveal the biomechanical adaptation mechanism of children's
spine, providing a theoretical basis for preventing potential sports injuries caused by golf training. Methods A longitudinal
observational design was adopted, with 15 male adolescent children from a golf training center selected as research subjects.
Three-dimensional spinal image data were collected using digital radiography at baseline, 3 months and 6 months, and
dynamic monitoring and analysis were performed. Results Golf training led to a series of adaptive changes in the three-
dimensional structure of children's spine, mainly reflected in significant changes in pelvic tilt distance, vertebral body offset,
vertebral rotation angle, pelvic rotation angle, and pelvic torsion angle. These changes exhibited a time-effect characteristic,
indicating the strong adaptability of biomechanical system of children's spine. Conclusion Golf training can cause adaptive
changes in the three-dimensional structure of children's spine, highlighting the need to maintain biomechanical balances of
the spine and pelvis, and to take intervention measures such as symmetrical training to prevent sports injuries, improve
training quality, and prolong athletic careers.

Keywords: golf training; children's spine; three-dimensional structure; grating-based stereoscopic imaging; biomechanics;

injury prevention
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Table 1 Baseline information

T H Blbrikz % bR I 95%CI IQR U JiE fi & TSR
R 7.867£0.990 0.981 0.256 7.365,8.368 2.000  -0.388 0.808 12.590%
B Ei/em 131.467+£5.263 27.695 1359  128.803, 134.130 8.000 0.206 0.724 4.003%
TR kg 35.733£3.731 13.924 0.963 33.845,37.622 4.000 0.541 0.879 10.443%
BMI/kg'm?  20.713£1.986 3.946 0.513 19.708, 21.719 2.200 3.669  -1.310 9.590%
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Figure 1 Data collection
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K FH SPSS Statistics27 & {4 % £ 48 #F 17 48 11 4%
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B, X A SR AR HEA T H AT I 25 AT L LA [T R
) g (FEZR 34N L6 1 H ) B 45 F A S50 22101
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Table 2 Intra—group effect analysis of each parameter

5 ; it BRI A3
s HEE  EEE o

Greenhouse-Geisser(GG)

Huynh-Feldt(HF)

W BREPE pig oGy diGR2:) P

URTMAEHE R 0413 0003  0.265 2
HREMFHEE 0974 0845
HERC-2REE 0419 0.004 14477 2
i = o™ £ 0.978  0.865
JIE 7o £ 0.988 0.923

LSRN
: 0.192 0.000  0.780 2 28 0.468
AR
HEURBEREME  0.627 0.048  49.000 2 28 0.000
BRBEEMAE 0161 0.000 12489 2 28 0.000
BEALME 0.554 0.022  5.091 2 28 0.013

IR O RGN AT O AR SIS |, e A% AT AR
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R — 2 R I B bR 2 ] A O G &R AR
FE R FH R IR S0 A 5 50 BT X 45 H6 A5 S 50 =2 8] 9 AH S
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#HfA B (7=0.635, P<0.01). i il J5 ™ #f1 (7=0.353, P<
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I AR VA TE 3 £ B AR 3 . 5 B[R] s, KT

F{H GGfH df(Eh) df(iR22) KIEPE  F{H HFfE dfOGR) df(3R2) Kk P{E

--- 18.083 0.975 1.950 27.300  0.000 18.083 1.131 2.261  31.659  0.000

0.269 0978 1.957 27397  0.762 0269 1.136 2271 31.799 0.766
0.337 0988 1976  27.663 0.714 0.337 1.149 2299 32.180 0.717

14.477 0.667 1333  18.666  0.001

0.780 0.566 1.132  15.849  0.406

49.000 0.791 1.582  22.149  0.000

12.489 0.554 1.109  15.520  0.002

5.091 0.743 1486  20.803  0.023
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Table 3 Bonferroni post—hoc tests

i WM FRERSE i PA
B AMURHE S (1-2) -0.067 0.033 -2.000  0.149
AR (1-3) -0.193 0.034  -5.611  0.000
HAMRHE R (2-3) -0.127 0.030  -4219  0.002
HEMRSF- 4% (1-2) -0.213 0.052  -4.141 0.003
HEASE B i Fe (1-3) -0.300 0.076  -3.969  0.004
HEAST B (2-3) -0.087 0.039  -2229 0.101
HEPRTIERE f BE (1-2) -0.200 0.028  -7.246  0.000
HEAATERS FAEE (1-3) -0.300 0.039  -7.685  0.000
HERIER £ 132 (2-3) -0.100 0.024  -4.183  0.002
HARER A RE(1-2) -0.113 0.045 2.542  0.057
HAER MBE(1-3) -0.273 0.076  -3.602  0.008
H AR (2-3) -0.160 0.036  -4.413  0.002
A A (1-2) -0.133 0.091 -1.468 0335
HEALEAE1-3) -0.400 0.163  -2.449  0.068
B A (2-3) -0.267 0.118 2256 0.096
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TR R RN )L EE A AE = HESHN I TR . 25
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0 AR . X SR A HAT B Y A S [ 00 4 L, R
PR HEAREVIZRAY AT 31 HA N A AR, Z T
FRE , MR FE S AE VI ZR AT AN S B 2 1, 7 I 25
6 MHERBEFNE. XRVILEFHAEY w25 HR
AR B TE IV, BEASIE i YR T LT S0 2
G A PR T R

BRI R A2 A R R RN R S R L
FE B AP REE B B A AR B A I kT
3AANARKAEN B BAE 34 A R B 2%
BEIMAY A H AT BRI T R R KAz Bl Y B
M RBULE R AR KRIUIZR G 3 — 2 iid
WEAEAE A, FR B R BRI ES B 3G . SR, X b
AR B — 5 B TR SR AE VN SR 019 AN B e X
55 BEAE W 5T S DL A Al 200032 B 35T 3 4Bk L P B

% 4 Pearson 8K #

Table 4 Pearson correlation analysis

SR TARHE B B AUt HECRMES M s o fA T A g%;i;ﬁ; HERRTERS F B RODEE FA . B A L A
IR ARHEE 5 1
B AR R 0.635%* 1
e -0.114 0.179 1
gty o £ 0.353* 0.288 -0.114 1
HEE R £ 0.023 -0.130 0.156 0.056 1
e -0.158 -0.308* 0.122 -0.244 0.231 1
AR A1 L
MERTIER # & 0.381%* 0.384%* 0.201 0.278 0.137 0.151 1
B e f BE -0.368* -0.163 0.168 0.096 -0.000 -0.054 0.164 1
A 0.244 0.090 -0.224 0.333* 0.302%* 0.015 0.463%* -0.123 1

*P<0.05,**P<0.01
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