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Abstract: Myopia, especially high myopia, is an important risk factor for irreversible visual impairment, and its onset and
progression are influenced by genetic susceptibility, ocular development, and environmental exposure. In recent years, genome-
wide association studies have identified multiple genetic loci associated with refractive error, axial length, myopia, and high
myopia, promoting the development of polygenic risk scores and combined models integrating common and rare variants.
Current evidence suggests that genetic risk scores can identify individuals at increased risk of myopia or high myopia at the
population level. However, their predictive performance is affected by sample source, ancestry background, phenotype
definition, and age structure. A single genetic model is still insufficient to independently guide clinical decision-making.
Combining genetic scores with age, refractive status, axial length, parental myopia, outdoor activity, and near-work exposure
may be more suitable for myopia screening, progression risk stratification, and long-term management of high myopia in
children and adolescents. This review summarizes the main methods, representative studies, and potential applications of
genetic risk prediction in the precision prevention and control of high myopia.
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Fig. 1 Role pathway of genetic risk prediction in high myopia prevention and control
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Table 2 Representative studies on genetic risk prediction of myopia and high myopia
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Fig. 3 Risk stratification and management pathway for high myopia
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Table 3 Main limitations and future directions of genetic risk prediction for myopia
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