Raw Dataset (N =4,802)

2010: Full age range (18-79 yr)
2014: Full age range (18-87 yr)
2024: Elderly only (69-91 yr)
2026: Full age range (20-91 yr)
All participants were pre-screened for chronic disease history and medication use (negative).

Incomplete Information Exclusion (n = 15)

Duplicate IDs: B; age=D+missing: 6; age<18: 1

After Incomplete Information Exclusion
N =4787

Infectious Disease Exclusion (n = 115)

HBsAg (+): 92; anti-HCV (+): 23; anti-HIV (+): 1
After Infectious Disease Exclusion
N=4672 - System Orthogonal Ext Value Exclusion (n = 280)
Urine BLD >= 3+: 101 | Urine GLU >= 2+: 81 | UTI(NIT+LEU): 50
Urine PRO >= | TG Ommol/L: 18 | UA> nollL: 17
u L:8 | WBl 16.0
UL:5 | Ur | HGB axtreme: 4
After Cross-System Orthogonal Extreme-Value Exclusion PLT<500r>600:3 | AST >200 LL-1
N = 4,392
l Data Usage Split l
Training Set (N=3618) Validation Set (N =774)
2010 (n=1,039) + 2014 (n=1,885) + 2026 (n=604) 2024 elderly-spacific cohort
Age:18~91, full adult age range Age: 60~91

Supplementary Figure 1. Participant flow through the three-layer exclusion framework.

From the initial dataset of 4,802 records, 15 were excluded during preprocessing (duplicate 1Ds,
invalid age, age <18). Layer 1 excluded 115 individuals with positive infectious disease serology.
Layer 2 excluded 280 individuals using cross-system orthogonal extreme-value criteria at
disease-diagnostic thresholds, with relaxed criteria for participants >=60 years. Layer 3 applied
the refineR algorithm for statistical refinement. The final analytic sample comprised 4,392

individuals stratified into five age groups.
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Supplementary Figure 2. Proportion of Apparently Healthy Individuals Falling Outside

Existing Uniform Reference Intervals, by Biomarker, Age Group, and Sex.



