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Methods & Statistical Interpretation Results — Linear Mixed Model & Welch’s T-test
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IR-Based Variables Purpose: Linear Mixed Model Summary Interpretation Variable Case (T1D) Control (non-T1D) Relation P value
* API Intensity » Tests spatial (distance) effects Key Findings: API 26.5+14.77 24.62£14.05 0 0.014
* NAPII IIltGIlSity e Tests group diffGI’GIlCGS (case VS COIltI’Ol) Variable Slope p-value Interpretation * Modulus and hardness significantly decrease NAPII 24.25+13.13 24.87+12.89 ! 0.372
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spatial trends while accounting for repeated pixel-level measurements _ - 1. Bone tissue in T1D exhibits reduced mechanical properties, with significant
clustered within samples. A sgd S decreases in modulus and hardness.
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Welch’s t-tests were used as a secondary analysis to compare case vs E 5 2. These mec.hznl;cal gradients .Ofa}llr with Fhséat;;{:e f.rom tlhe lacunz},.but ;r ¢ not
control groups without assuming equal variance. = el accompanie | y strong .spa.tla c.anges n u minera compos1t10n. OWEVET,
Tosether: th h ” 15.41 group-level differences indicate increased mineral crystallinity (MMCA) and
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5 fial t, q IIP . p 0.60 1 altered mineral-to-matrix ratios (MMA) in T1D bone.
e spatial trend analysis 1521 . . o o
b naty 050 ] 3. Together, these findings suggest that mechanical degradation in T1D 1s driven
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» complementary interpretation - - :
P ty mntetp Distance (im) Distance (wm) matrix structure at the nanoscale.
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