2  Methods
2.3  Valuation of welfare loss (VLW framework)
The macroeconomic burden was quantified using the value of lost welfare (VLW) framework, which monetises health loss by translating DALYs into welfare-equivalent losses through the value of a statistical life-year (VSLY). In contrast to conventional cost-of-illness approaches, which capture only direct medical expenditure and productivity losses, the VLW framework incorporates individuals’ willingness to pay to avoid mortality and morbidity risk, thereby reflecting the intrinsic welfare value of health. The estimation proceeded in five steps.
2.3.1  Country-specific value of a statistical life
A country-specific value of a statistical life (VSL) was obtained from a United States reference value using an income-adjusted benefit-transfer approach:
VSLᵢ = VSL_US × (GDPpcᵢ / GDPpc_US)^ε
In this formulation, the United States base value VSL_US was anchored at US$13.2 million (U.S. Department of Transportation), following the mortality-risk valuation guidance of the U.S, obtained from the World Bank database; both quantities are expressed in 2023 purchasing-power-parity international dollars. The parameter ε denotes the income elasticity of the VSL, which we fixed at 1.0 in the base case, consistent with the value, and varied between 0.5 and 1.5 in sensitivity analyses.
2.3.2  Value of a statistical life-year
The VSL for each country was annuitised into a VSLY using country-specific, sex-averaged HALE for 2023:
VSLYᵢ = VSLᵢ / (HALEᵢ / 2)
2.3.3  Welfare loss and uncertainty
The welfare loss for each country i, disease d, sex s and year t was computed as the product of DALYs and the country-specific VSLY, expressed in billions of US dollars:
VLWᵢ,ₑ,ₛ,ₜ = VSLYᵢ × DALYᵢ,ₑ,ₛ,ₜ / 10⁹   (billion US$)
Uncertainty was propagated directly from the GBD 2023 95% UIs by applying the same VSLY to the lower and upper DALY bounds. The combined VLW of the six diseases was obtained by summing the disease-specific estimates.
2.3.4  Discounting
To reflect time preference over the remaining life-course, a discounted VLW was derived by applying an annuity discount factor:
VLW_disc = VLW × δ(n, r),   δ(n, r) = [1 − (1 + r)⁻ⁿ] / (r × n)
where n = HALEᵢ × 0.4 approximates the remaining life-years and r is the annual discount rate, set at 3% in the base case and varied in sensitivity analyses.
2.3.5  Burden relative to economic scale
To enable comparison across economies of differing size, welfare loss was additionally expressed as a percentage of GDP:
VLW/GDPᵢ,ₑ,ₜ (%) = (VLWᵢ,ₑ,ₜ × 10⁹ / GDP_totalᵢ) × 100
Cross-national aggregates were computed as GDP-weighted means. All monetary results were reported in 2023 international dollars adjusted for purchasing power parity.
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