1. The rationale for conducting the meta-analysis
Metabolic syndrome is a global health problem, with a global prevalence of 12.5% to 31.4% among adults, with the highest prevalence in the Eastern Mediterranean and the Americas (Dobrowolski et al. 2022). The prevalence increases with national income, and early screening and diagnosis are very important for preventing cardiovascular disease. It is important to understand the diagnosis of MetS (Saito et al. 2025), and a simple, non-invasive, and economical diagnostic tool is needed. The existing diagnosis method of MetS relies on the comprehensive evaluation of multiple indicators, such as waist circumference, blood pressure, fasting blood sugar, which is complicated to operate and time-consuming. Hence, it is necessary to find simple, fast, and accurate diagnostic indicators (Mameli et al. 2017).
The calculation method of AIP is simple and direct, requiring only two indicators, triglycerides and high-density lipoprotein cholesterol, which are components of routine blood lipid examinations (Jiang et al. 2025). This means that no additional examination items are required, and existing test data can be fully utilized, reducing the use of medical resources. At the same time, the calculation method of AIP is standardized and not affected by subjective factors of the measurer, which is conducive to the comparison and communication of results between different medical institutions (Jiang et al. 2025). This objectivity and repeatability are very important for clinical research and practice. In addition, since AIP uses routine blood lipid examination data, it does not require additional special examination equipment or reagents. Therefore, it will not increase the economic burden on patients. This high cost-effectiveness makes it particularly suitable for primary medical institutions and large-scale population screening (Kaneva et al. 2025). However, recent studies have reported large differences in the accuracy of AIP in diagnosing MetS. For example, the AUC for AIP in diagnosing MetS was 0.914 in one study (Vega-Cardenas et al. 2023)and 0.716 in another study (Zhang et al. 2021).
Therefore, it is necessary to systematically evaluate the accuracy of AIP in the diagnosis of MetS through a meta-analysis to provide reliable evidence for clinical practice.
2. The contribution that it makes to knowledge in light of previously published related reports, including other meta-analyses and systematic reviews
First, the calculation of AIP is based on serum lipid levels, but lipid metabolism is affected by many factors, such as diet, genetics, and lifestyle, which may lead to large inter-individual differences in AIP values (Yuan et al. 2024). Second, the results of studies on the correlation between AIP and metabolic syndrome are inconsistent, and there is a lack of unified diagnostic criteria (Babaahmadi-Rezaei et al. 2024). This study is the first systematic review and meta-analysis of the accuracy of AIP in the diagnosis of MetS. It includes studies based on multiple populations and regions to improve the representativeness of evidence and explores factors affecting diagnostic efficacy through subgroup analysis. The conclusions of this study can provide doctors with evidence-based medicine and help optimize MetS screening strategies. In addition, the research results can provide a reference for the formulation of relevant guidelines and public health policies.
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