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Methods
8 234 participants aged 20~79 years from NHANES 2007-2010 were included and assigned into a testing set,

outcomes. After excluding pregnant women and those with incomplete clinical data, a total of
and another 17 522 non-pregnant participants (17~79 years old) subjected from NHANES Il were enrolled
and served as a training set to construct the new biological age (new Bioage) model. Multiple linear regression
was used to construct models for new Bioage and age-adjusted biological age (new-agefixed Bioage), and other
types of biological ages were calculated. Pearson correlation analysis was performed to assess the correlation
between biological age and chronological age. Based on new-agefixed Bioage, biological age acceleration was
calculated, and then according to the results, the participants were divided into accelerated biological aging
eroup (biological age acceleration =0, n=3 884) and decelerated biological aging group (biological age
acceleration <0, n=4 350). Weighted data comparisons were conducted using the survey package in R, and
Cox regression analysis was used to assess the impact of biological age acceleration on the mortality of the
participants. Receiver operating characteristic (ROC) curve was plotted to determine the effect of new-
agefixed Bioage and biological age acceleration on the area under the curve (AUC) for the mortality. Results
The new-agefixed Bioage model, composed of 9 variables, had the highest AUC value (AUC=0. 889 2, P<
0.001) in predicting mortality outcomes and showed high correlation with chronological age and other
biological ages. The decelerated biological aging group had significantly larger proportions of males, whites,
education level of high school or higher, middle to high household income, married (or with a partner),
engaging in physical activity, having private insurance, and cancer (P<0. 05), lower BMI, slower biological age
acceleration level, and less proportions of smokers, hypertension, diabetes, cardiovascular disease, and chronic
obstructive pulmonary disease when compared with the accelerated biological aging group (P<0.05). Cox
regression analysis indicated that, compared to the decelerated biological aging group, the accelerated
biological aging group had a significantly increased risk of mortality in Model3 [adjust for age group, gender,
race, BMI, education level, household income, married (or with a partner), smoking status, heavy alcohol
consumption, insurance status, physical activity, hypertension, diabetes, cardiovascular disease, chronic
obstructive pulmonary disease, and cancer|(HR=1. 62, 95% CI: 1. 28-2. 06, P<0. 001). ROC curve analysis
revealed that new-agefixed Bioage significantly increased the AUC values (AUC=0. 781, P<0.001; AUC=
0.731, P<0.001) for middle-aged and elderly populations, while biological age acceleration significantly
improved the AUC values (AUC=0. 756, P<0. 001) for the middle-aged population. Conclusion The new-
agefixed Bioage model demonstrates high correlation with chronological age and other biological ages, and has
good predictive performance for mortality outcomes, particularly in middle-aged and elderly populations.
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