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Supplemental Materials
The online calculators for the current robust longitudinal neuropsychological normative data are freely accessible through Google Docs at the following link: https://docs.google.com/spreadsheets/d/17_fALvxBsLctCLh0xKsXHM3Ud3DdxNumzu4E3VdXpqg/edit?usp=sharing. 

Equations
The equations used to calculate the five change indices are outlined below, organized from the simplest to the most complex algorithm.

1. Simple Discrepancy. In the simple discrepancy the score at time 2 is subtracted from the score at time 1. This measure is the simplest and the least precise. The result is a raw, unstandardized, discrepancy score. T1: Score at Time 1, T2: Score at Time 2.
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2. Standard Deviation Index (SDI). The standard deviation index, resulting in a z-score that can be compared to a normal distribution table. To obtain this index, the simple discrepancy is divided by the standard deviation at T1. This method is still simple but more precise than the simple discrepancy. However, it does not control for the test-retest correlation (reliability), practice effects, or regression to the mean. T1: Score at Time 1, T2: Score at Time 2, SD1: Standard Deviation of the control group at Time 1.
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3. [bookmark: _Hlk180426142]Reliable Change Index (RCI). The reliable change index uses the simple discrepancy in the numerator but the standard error of the difference (SED) in the denominator. This error is calculated using the standard deviation at T1 and the correlation between T1 and T2 scores. The result is again a z-score. This index takes the reliability of the test into account through the test-retest correlation but does not adjust for practice effects. T1: Score at Time 1, T2: Score at Time 2, SED: Standard Error of the Difference, SD1: Standard Deviation of the control group at Time 1. r: Correlation (T1, T2).
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4. Reliable Change Index adjusted for Practice Effect (RCI[PE]). The reliable change index adjusted for practice effect is like the previous one, but the simple discrepancy is adjusted here by subtracting the practice effect from a control group used as reference. Although this index does not control variability in T2 scores, it offers balance between reliability and ease of use. T1: Score at Time 1, T2: Score at Time 2, M1: Mean of the Control group at Time 1, M2: Mean of the Control group at Time 2, SED: Standard Error of the Difference. 
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5. Standardized Regression Based (SRB). The standardized regression-based indices, which aim to predict T2 using T1 scores and relevant clinical-demographic factors. When only T1 is used, they are simple, but when additional variables have an effect, these indices become complex. This index incorporates variability in T2 and allows for flexible inclusion of relevant clinical variables; however, large sample sizes are needed to obtain meaningful predictions. T2’: Predicted Score at Time 2, SEE: Standard Error of the Estimate of the regression model, b: beta coefficient from predictor of the regression model.
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Sensitivity analysis
The associations between the 5th percentile in RCI(PE) cut-offs and CSF p-tau181/Aβ42, contrasting robust vs. conventional norms, were shown in Supplementary Table 1. Using robust norms, the 5th percentile in RCI(PE) cut-off for the FCSRT: Total Immediate Recall (Std. β = 0.636; 95% CI = 0.383, 0.889; marginal / conditional R2 = 0.106 / 0.808; AIC = -342.617) and the FCSRT: Total Free Delayed Recall (Std. β = 0.730; 95% CI = 0.516, 0.944; marginal / conditional R2 = 0.117 / 0.816; AIC = -361.241) demonstrated significant associations with CSF p-tau181/Aβ42 (i.e., neuropsychological change < 5th percentile was associated with higher CSF p-tau181/Aβ42, indicating a higher longitudinal pathological burden). Using conventional norms, the 5th percentile in RCI(PE) cut-off for the FCSRT: Total Immediate Recall (Std. β = 0.647; 95% CI = 0.308, 0.985; marginal / conditional R2 = 0.101 / 0.803; AIC = -333.357) and the FCSRT: Total Free Delayed Recall (Std. β = 0.707; 95% CI = 0.417, 0.997; marginal / conditional R2 = 0.106 / 0.808; AIC = -341.525) demonstrated significant associations with CSF p-tau181/Aβ42 in the same direction. Applying FDR adjustments to control for multiple comparisons, all results remained significant.

	Supplementary Table 1

	Comparison between robust biomarker-based and conventional norms: associations between CSF p-tau181/Aβ42 and the 5th percentile RCI(PE) cut-off 

	CSF p-tau181/Aβ42
	Low scores
	Std. Coefficient (95% CI)
	p-value
	p-value (FDR)
	R2
	AIC

	FCSRT: Total Immediate Recall
	
	
	
	
	
	

	Robust norms
	8%
	0.636 (0.383, 0.889)
	1.02E-06
	2.04E-06
	0.106 / 0.808
	-342.617

	Conventional norms
	5.14%
	0.647 (0.308, 0.985)
	1.92E-04
	1.92E-04
	0.101 / 0.803
	-333.357

	FCSRT: Total Free Delayed Recall
	
	
	
	
	
	

	Robust norms
	10.29%
	0.730 (0.516, 0.944)
	4.94E-11
	1.98E-10
	0.117 / 0.816
	-361.241

	Conventional norms
	5.14%
	0.707 (0.417, 0.997)
	2.08E-06
	2.77E-06
	0.106 / 0.808
	-341.525

	Associations between longitudinal CSF p-tau181/Aβ42 and the 5th percentile RCI(PE) cut-off in the full sample of participants, contrasting robust biomarker-based vs. conventional norms. The 5th percentile corresponded to the cut-off < -1.6449 RCI(PE) for each type of norms. Results from linear mixed-effects models considering a random intercept for each participant, adjusting for age, sex, education, and time. Results show Standardized βeta (β) Coefficients with their 95% Confidence Interval (CI), unadjusted p-values, False Discovery Rate (FDR) adjusted p-values, R2 (i.e., marginal/conditional proportion of explained variance), and Akaike Information Criteria (AIC). CSF p-tau181/Aβ42 (baseline n = 350, follow-up n = 264). FCSRT: Free and Cued Selective Reminding Test. Bold text indicates significant association (p<0.05)
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