Supplementary Material: Inclusion Criteria and Exposure Definition
Study Cohort Definition The target cohort for this study was defined as adults aged 25 to 84 years with chronic musculoskeletal conditions (CMC). CMC was identified as a contributing cause of death listed on the death certificate, categorized according to the International Statistical Classification of Diseases, 10th Revision (ICD-10) codes.

ICD-10 Coding Strategy for CMC To ensure clinical relevance and alignment with the Global Burden of Disease (GBD) studies and established literature on opioid prescription indications, CMC was defined using the following ICD-10 code combinations:

Arthropathies: M15–M19 (polyarthrosis and other arthrosis) and M20–M25 (other joint disorders).

Dorsopathies: M40–M54 (including kyphosis, scoliosis, spondylosis, and back pain).

Soft Tissue Disorders: M60–M79 (including myositis, synovitis, and soft tissue rheumatism).

Osteopathies and Chondropathies: M80–M94 (including osteoporosis and disorders of bone density and structure).

Note: Although osteoporosis (M80–M81) may not consistently cause direct pain, it was included to ensure data comprehensiveness, given its frequent association with occult microfractures and its role as part of a broader clinical syndrome. However, separate subgroup analysis was not performed for these codes due to the extremely low prevalence of fatal cases (<0.1%).

Age Stratification Rationale The age range was restricted to 25–84 years to exclude unique developmental considerations in pediatric and adolescent populations, as well as the complexity of cause-of-death attribution in the very elderly (aged ≥85 years) frequently associated with multi-organ failure.

