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	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	The manuscript is important based on the prevailing circumstances of the global health issues of various kinds of disease. The manuscript is inline with global scientific community and it has taken the analysis into cognisance.
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	A Hierarchical Nonlinear Statistical Model for Aggregated Global Lipid Surveillance with Uncertainty Propagation
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Cholesterol is a major modifiable risk factor and remains a leading contributor to cardiovascular disease. However, global trend analyses frequently treat aggregated country-level estimates as though they are free of error, potentially overstating the precision of reported findings. This study aimed to assess long-term trends in mean total cholesterol levels across countries while explicitly modelling demographic structure and incorporating measurement uncertainty. Specifically, the objectives were to: (1) evaluate temporal changes by sex and age group; (2) investigate nonlinear age–period dynamics; and (3) compare conventional modelling approaches with uncertainty-aware methods. Using harmonised, multidecade country–year–sex–age group data, the analysis applied multilevel growth models, generalized additive mixed models (GAMMs), and uncertainty-adjusted weighted multilevel models. In the latter, inverse-variance weights were derived from reported 95% uncertainty intervals to propagate measurement error into the estimation process. The findings indicate a statistically significant global decline in mean total cholesterol (weighted annual change: −0.0027 mmol/L, p = 0.046). Women exhibited higher baseline cholesterol levels than men (β = 0.09 mmol/L difference, p < 0.001). Temporal reductions were more pronounced at older ages, with the interaction between year and age ranging from −0.0008 to −0.0084 mmol/L per year (p < 0.001). Notably, estimates from uncertainty-aware models were consistently smaller in magnitude than those from unweighted models, suggesting that conventional approaches may overstate confidence in effect sizes. A significant nonlinear age–period interaction was also observed (p < 0.001). The principal methodological contribution of this study lies in directly incorporating reported uncertainty intervals into hierarchical models—addressing a key statistical limitation of previous global analyses. Policy-relevant recommendations include the adoption of uncertainty-aware modelling frameworks in global surveillance systems and the prioritization of age- and sex-specific lipid control strategies to accelerate progress toward reducing the burden of cardiovascular disease.
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