[bookmark: _Hlk233730141]Supplementary Material
Table s1. Features
	Feature
	Test

	PTID
	

	DIAGNOSIS
	

	Sex
	

	age
	

	DXNODEP
	

	DXPARK
	

	DXPCOG
	

	DXPDES
	

	DXPATYP
	

	DXDEP
	

	DXOTHDEM
	

	DXODES
	

	DXCONFID
	

	PTMARRY
	

	PTEDUCAT
	

	PTWORKHS
	

	PTNOTRT
	

	PTHOME
	

	PTADBEG
	

	PTETHCAT
	

	PTORIENT
	

	CDMEMORY
	CDR

	CDORIENT
	CDR

	CDJUDGE
	CDR

	CDCOMMUN
	CDR

	CDHOME
	CDR

	CDCARE
	CDR

	CDGLOBAL
	CDR

	FAQFINAN
	FAQ

	FAQFORM
	FAQ

	FAQSHOP
	FAQ

	FAQGAME
	FAQ

	FAQBEVG
	FAQ

	FAQMEAL
	FAQ

	FAQEVENT
	FAQ

	FAQTV
	FAQ

	FAQREM
	FAQ

	FAQTRAVL
	FAQ

	FAQTOTAL
	FAQ

	MMDATE
	MMSE

	MMYEAR
	MMSE

	MMMONTH
	MMSE

	MMDAY
	MMSE

	MMSEASON
	MMSE

	MMHOSPIT
	MMSE

	MMFLOOR
	MMSE

	MMCITY
	MMSE

	MMAREA
	MMSE

	MMSTATE
	MMSE

	WORDLIST
	MMSE

	WORD1
	MMSE

	WORD2
	MMSE

	WORD3
	MMSE

	MMTRIALS
	MMSE

	MMD
	MMSE

	MML
	MMSE

	MMR
	MMSE

	MMO
	MMSE

	MMW
	MMSE

	WORLDSCORE
	MMSE

	WORD1DL
	MMSE

	WORD2DL
	MMSE

	WORD3DL
	MMSE

	MMWATCH
	MMSE

	MMPENCIL
	MMSE

	MMREPEAT
	MMSE

	MMHAND
	MMSE

	MMFOLD
	MMSE

	MMONFLR
	MMSE

	MMREAD
	MMSE

	MMWRITE
	MMSE

	MMDRAW
	MMSE

	MMSCORE
	MMSE

	GENOTYPE_2/3
	genotype

	GENOTYPE_2/4
	genotype

	GENOTYPE_3/3
	genotype

	GENOTYPE_3/4
	genotype

	GENOTYPE_4/4
	genotype

	LEFT_CA1_VOL
	Brain volume

	LEFT_CA1_NS
	# MRI slices

	LEFT_CA2_VOL
	Brain volume

	LEFT_CA2_NS
	# MRI slices

	LEFT_CA3_VOL
	Brain volume

	LEFT_CA3_NS
	# MRI slices

	LEFT_DG_VOL
	Brain volume

	LEFT_DG_NS
	# MRI slices

	LEFT_MISC_VOL
	Brain volume

	LEFT_MISC_NS
	# MRI slices

	LEFT_SUB_VOL
	Brain volume

	LEFT_SUB_NS
	# MRI slices

	LEFT_ERC_VOL
	Brain volume

	LEFT_ERC_NS
	# MRI slices

	LEFT_BA35_VOL
	Brain volume

	LEFT_BA35_NS
	# MRI slices

	LEFT_BA36_VOL
	Brain volume

	LEFT_BA36_NS
	# MRI slices

	LEFT_PHC_VOL
	Brain volume

	LEFT_PHC_NS
	# MRI slices

	LEFT_SULCUS_VOL
	Brain volume

	LEFT_SULCUS_NS
	# MRI slices

	LEFT_CA_VOL
	Brain volume

	LEFT_CA_NS
	# MRI slices

	LEFT_HIPP_VOL
	Brain volume

	LEFT_HIPP_NS
	# MRI slices

	RIGHT_CA1_VOL
	Brain volume

	RIGHT_CA1_NS
	# MRI slices

	RIGHT_CA2_VOL
	Brain volume

	RIGHT_CA2_NS
	# MRI slices

	RIGHT_CA3_VOL
	Brain volume

	RIGHT_CA3_NS
	# MRI slices

	RIGHT_DG_VOL
	Brain volume

	RIGHT_DG_NS
	# MRI slices

	RIGHT_MISC_VOL
	Brain volume

	RIGHT_MISC_NS
	# MRI slices

	RIGHT_SUB_VOL
	Brain volume

	RIGHT_SUB_NS
	# MRI slices

	RIGHT_ERC_VOL
	Brain volume

	RIGHT_ERC_NS
	# MRI slices

	RIGHT_BA35_VOL
	Brain volume

	RIGHT_BA35_NS
	# MRI slices

	RIGHT_BA36_VOL
	Brain volume

	RIGHT_BA36_NS
	# MRI slices

	RIGHT_PHC_VOL
	Brain volume

	RIGHT_PHC_NS
	# MRI slices

	RIGHT_SULCUS_VOL
	Brain volume

	RIGHT_SULCUS_NS
	# MRI slices

	RIGHT_CA_VOL
	Brain volume

	RIGHT_CA_NS
	# MRI slices

	RIGHT_HIPP_VOL
	Brain volume

	RIGHT_HIPP_NS
	# MRI slices
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Table s2. Software and package versions
	Package
	Version
	Purpose

	Python
	3.11.5
	Programming environment

	numpy
	2.4.6
	Numerical computation

	pandas
	3.0.3
	Data handling and preprocessing

	scipy
	1.17.1
	Scientific computing

	scikit-learn
	1.5
	Machine learning models and preprocessing

	imbalanced-learn
	0.14.2
	SMOTE and imbalance handling

	tensorflow
	2.21
	Adversarial debiasing model

	shap
	0.47
	Global model explainability

	lime
	0.2
	Local explainability

	matplotlib
	3.11.0
	Data visualization

	tqdm
	4.68.3
	Progress tracking

	jupyter
	1.1.1
	Interactive analysis environment

	notebook
	7.5.7
	Jupyter notebook interface





Table s3. Results of original models and debiased models using class balancing 

	ML 
	Mitigation algorithm
	Original model
	Debiasied model

	
	
	bA
	DI
	AOD
	SPD
	Theil
	EOD
	bA
	DI
	AOD
	SPD
	Theil
	EOD
	Ncorr

	SVC
	Reweighing
	86.65
	0.958
	-0.082
	-0.012
	0.067
	-0.164
	86.75
	0.958
	-0.082
	-0.012
	0.067
	-0.164
	0

	
	Disparate Impact Remover
	
	
	
	
	
	
	86.68
	0.970
	-0.090
	-0.009
	0.067
	-0.196
	5

	
	Reject Option Classification
	
	
	
	
	
	
	86.65
	0.958
	-0.082
	-0.012
	0.067
	-0.164
	0

	XGB
	Reweighing
	86.96
	0.953
	-0.083
	-0.014
	0.064
	-0.163
	86.96
	1.004
	-0.073
	0.001
	0.064
	-0.163
	4

	
	Disparate Impact Remover
	
	
	
	
	
	
	87.96
	0.823
	-0.141
	-0.052
	0.061
	-0.259
	12

	
	Reject Option Classification
	
	
	
	
	
	
	87.59
	11.31
	-0.011
	0.046
	0.055
	-0.066
	5

	RF
	Reweighing
	88.11
	0.910
	-0.086
	-0.034
	0.054
	-0.129
	88.34
	0.916
	-0.093
	-0.030
	0.055
	-0.161
	4

	
	Disparate Impact Remover
	
	
	
	
	
	
	89.16
	0.950
	-0.065
	-0.018
	0.049
	-0.097
	4

	
	Reject Option Classification
	
	
	
	
	
	
	89.11
	1.071
	-0.038
	0.023
	0.052
	-0.098
	7

	LR
	Reweighing
	84.91
	0.929
	-0.046
	-0.024
	0.072
	-0.036
	84.91
	0.929
	-0.046
	-0.024
	0.072
	-0.036
	0

	
	Disparate Impact Remover
	
	
	
	
	
	
	86.80
	0.932
	-0.047
	-0.026
	0.059
	-0.034
	7

	
	Reject Option Classification
	
	
	
	
	
	
	85.68
	1.041
	-0.000
	0.013
	0.070
	0.027
	4




Note. SVC: Support Vector Classifier, XGB: EXtreme Gradient Boost, RF: Random Forest, LR: Logistic Regression, bA: balanced accuracy, DI: disparate impact, 1 indicates no disparity, < 1, higher likelihood of a positive outcome for the unprivileged group, >1, higher likelihood for the privileged group; AOD: Average Odds Difference, SPD: Statistical Parity Difference, Theil: Theil Index, EOD: Equal Odds Difference, the closer to zero the fairer, Ncor: Number of corrected patients

