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Abstract

This review focuses on rare bone and joint diseases in high-altitude pastoral areas, taking osteo-
genesis imperfecta in Altay region as the research object. It systematically reviews the disease char-
acteristics, epidemiological research methods, and current research status at home and abroad.
Combining the unique high-altitude geographical environment, lifestyle, and ethnic genetic back-
ground of Altay region, it analyzes the necessity and particularity of conducting epidemiological in-
vestigations on osteogenesis imperfecta in this region. The aim is to provide theoretical basis and
research direction references for the prevention and control of rare bone and joint diseases in high-
altitude pastoral areas, and to promote the improvement of the regional rare disease prevention
and control system. Osteogenesis imperfecta is a rare single-gene hereditary bone disease, charac-
terized by low bone mass, increased bone fragility, and repeated fractures. The neonatal incidence
rate is approximately 1/15,000 to 1/20,000. Its onset is caused by mutations in type I collagen en-
coding genes and related metabolic genes, resulting in collagen formation defects. As a typical high-
altitude pastoral area, Altay region’s unique geographical environment, lifestyle, and ethnic genetic
background provide natural samples for studying the epidemiological characteristics of osteogen-
esis imperfecta in special environments. This study breaks through the limitations of previous sin-
gle-factor analysis of osteogenesis imperfecta and constructs a three-dimensional analysis frame-
work of geography-lifestyle-genetics, providing a theoretical basis for the formulation of preven-
tion and control strategies for rare diseases in high-altitude pastoral areas. Subsequent research
can build on this foundation to establish a long-term monitoring system and promote a prevention
and control model that combines precision medicine and cultural adaptation, improving the com-
prehensive management level of osteogenesis imperfecta in high-altitude pastoral areas.
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