Supplementary Material
The following tables are provided as Supplementary Material to support the regression analyses described in the Results section.
Supplementary Table S1. Regression analysis in the western rural region (Zugdidi).
Regression Statistics
	Statistic
	Value

	Multiple R
	0.083624197

	R Square
	0.006993006

	Adjusted R Square
	-0.001873128

	Standard Error
	0.501980933

	Observations
	114



ANOVA
	Source
	Df
	SS
	MS
	F
	Significance F

	Regression
	1
	0.198748599
	0.198748599
	0.788732311
	0.376387037

	Residual
	112
	28.22230403
	0.251984857
	
	

	Total
	113
	28.42105263
	
	
	



Coefficients
	Variable
	Coefficient
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	0.495406127
	0.058495415
	8.469144633
	1.09005E-13
	0.379504961
	0.611307292
	0.379504961
	0.611307292

	X Variable 1
	0.000552564
	0.000622183
	0.888106025
	0.376387037
	-0.000680211
	0.001785339
	-0.000680211
	0.001785339



Legend 1. Regression results indicate that serum vitamin B₁₂ levels are not significantly associated with treatment duration in this population. The correlation is extremely low (R² = 0.007, Multiple R = 0.084), and the relationship is not statistically significant (p = 0.376) at the 95% confidence level.

Supplementary Table S2. Regression analysis in the eastern rural region (Kakheti).
Regression Statistics
	Statistic
	Value

	Multiple R
	0.22561884

	R Square
	0.050903861

	Adjusted R Square
	0.035085592

	Standard Error
	0.432720639

	Observations
	123



ANOVA
	Source
	Df
	SS
	MS
	F
	Significance F

	Regression
	2
	1.205138562
	0.602569281
	3.218042444
	0.043512336

	Residual
	120
	22.46965819
	0.187247152
	
	

	Total
	122
	23.67479675
	
	
	



Coefficients
	Variable
	Coefficient
	Standard Error
	Beta
	t Stat
	P-value
	Part - R
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	0.224428996
	0.122545272
	-
	1.831396611
	0.069521849
	-
	-0.018202114
	0.467060106
	-0.018202114
	0.467060106

	X Variable 1
	-3.54858E-05
	7.86019E-05
	0.076
	-0.451461934
	0.652471511
	0.076
	-0.000191112
	0.000120141
	-0.000191112
	0.000120141

	X Variable 2
	0.017125414
	0.006988078
	0.279
	2.450661707
	0.015701291
	0.279
	0.003289507
	0.030961322
	0.003289507
	0.030961322




Legend 2. The analysis demonstrates a weak correlation between metformin dose and treatment duration with vitamin B₁₂ levels (R² = 0.051, Multiple R = 0.226). While one predictor reached statistical significance (p < 0.05), the overall association remains very low, indicating no meaningful influence of these factors on B₁₂ status in this region. While one predictor (metformin treatment duration) reached statistical significance (p < 0.05), the overall explanatory power of the model remained low (R² = 0.051), indicating that although this association is unlikely due to chance, treatment duration accounts for only a small proportion of the variability in B₁₂ status in this region.

Supplementary Table S3. Regression analysis in the urban population (Tbilisi).
Regression Statistics
	Statistic
	Value

	Multiple R
	0.177859907

	R Square
	0.031634146

	Adjusted R Square
	0.023357515

	Standard Error
	0.420971829

	Observations
	735



ANOVA
	Source
	Df
	SS
	MS
	F
	Significance F

	Regression
	2
	0.677342899
	0.677342899
	3.822104127
	0.052965513

	Residual
	732
	20.73442181
	0.17721728
	
	

	Total
	734
	21.41176471
	
	
	



Coefficients
	Variable
	Coefficient
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	0.16969369
	0.051138531
	3.318313734
	0.00120746
	0.068416509
	0.270970872
	0.068416509
	0.270970872

	X Variable 1
	0.012570774
	0.006429997
	1.955020237
	0.052965513
	-0.000163498
	0.025305047
	-0.000163498
	0.025305047



[bookmark: _GoBack]Legend 3. Regression analysis demonstrated a very weak association between metformin treatment duration and serum vitamin B₁₂ levels (R² = 0.032, multiple R = 0.178). This association did not reach statistical significance (p = 0.053) at the 95% confidence level, suggesting that metformin exposure has minimal impact on vitamin B₁₂ levels in this urban cohort.

