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Construction and analysis of differential equation model for adolescent

idiopathic scoliosis based on sports and health integration

Zhang Yuhua', Li Haiyin'", Bi Yuanhong®"

(1. a. Institute of Physical Education; b. Department of Mathematics and Information, Henan University of Economics and Law.,
Zhengzhou 450046, China; 2. a. School of Statistics and Mathematics; b. Inner Mongolia Key Laboratory for Economic

Date Analysis and Mining. Inner Mongolia University of Finance and Economics, Hohhot 010070, China)

Abstract: In this paper, sports and health integration is taken as the entry point,we construct two differential equation
models basing on the transformation mechanism of adolescent idiopathic scoliosis. Model 1 divides adolescents into two groups:
healthy individuals and those with adolescent idiopathic scoliosis, and obtains the condition for asymptotic stability of the posi-
tive equilibrium. Model II divides adolescents into four groups:healthy individuals, mild patients, moderate patients, and se-
vere patients(requiring surgery), and obtains the stability of three boundary equilibria. By the theory of characteristic equation
for differential equations and constructing Lyapunov function, it is found that when the recovery rate formed by exercise and the
recovery rate formed by braces are greater than the transfer rate, the population with adolescent idiopathic scoliosis(Model D
or the population with moderate adolescent idiopathic scoliosis(Model 11D will infinitely approach zero. This fully reflects the
positive effect of exercise intervention on the overall condition of adolescent idiopathic scoliosis.

Keywords: adolescent idiopathic scoliosis; sports and health integration; differential equation model; stability
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