The Association between Glucose Metabolism Status and Hepatic Steatosis/Fibrosis: Results from NHANES 2017–2020

Background: Metabolic dysfunction-associated steatotic liver disease (MAFLD) and diabetes mellitus are major public health concerns that frequently coexist. However, the quantitative association between glucose metabolic status normoglycemia, prediabetes, and diabetes—and the severity of hepatic steatosis and fibrosis remains insufficiently studied.
Participants and Methods: This cross-sectional study included 2,631 adults from the NHANES 2017–2020 survey. Hepatic steatosis and fibrosis were assessed noninvasively using vibration-controlled transient elastography, which was quantified via a controlled attenuation parameter (CAP) and liver stiffness measurement (LSM). Glucose metabolism status was categorized on the basis of self-reported diagnosis, medication use, fasting blood glucose level, and HbA1c level. Weighted multivariable regression and restricted cubic spline (RCS) models were employed to evaluate the associations.
Results: Compared with normoglycemia, prediabetes and diabetes were associated with significantly higher CAP and LSM values. Fully adjusted models revealed that worsening glucose metabolism (normoglycemia → prediabetes → diabetes) was independently associated with MAFLD (OR = 1.98, 95% CI: 1.06, 3.67), significant fibrosis (OR = 1.09, 95% CI: 1.04, 1.15), hepatic steatosis severity (OR=1.41, 95% CI: 1.16, 1.72) and hepatic fibrosis stage (OR = 1.17, 95% CI: 1.02, 1.32). RCS revealed a nonlinear relationship between HbA1c and CAP (nonlinear P < 0.001), and the results for HbA1c were the same as those for LSM (nonlinear P = 0.047). When the HbA1c levels were 5.1% and 5.3%, the CAP and LSM began to increase rapidly.
Conclusions: Worsening glucose metabolism is an independent risk factor for hepatic steatosis and fibrosis. Timely prevention should begin with prediabetes to improve clinical outcomes.
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