
   

Table S1: ERP and behavioral measures 

  Variable Unit Description 
Effect on cognitively Impaired 

patients 

ERP Measures 

AMP µV Peak Amplitude: The largest point (peak) 

in the measurement window surrounded by 

lower voltages on both sides (Luck, 2014). 

Patients with AD dementia 

showed lower amplitude for 

ERP (Golob et al., 2002) 

(Cecchi et al., 2015) 

LAT ms Latency: The timepoint corresponding to 

the peak amplitude starting from the 

stimulus onset. 

Increased latency was 

reported in AD (Golob et al., 

2007)(Doan et al., 2021) and 

MCI (Zurrón et al., 2018) 

patients 

T1 ms The onset zero-crossing timepoint of the 

P300 component. 

- 

T2 ms The late zero-crossing timepoint of the P300 

component. 

- 

AUC µVms P300 duration area under the curve: The 

sum of the amplitudes above the zero ERP 

activity in the T1 to T2 ms time window 

after the auditory stimulus onset that 

measures the duration of the P300 

component. 

- 

FAL  ms Fractional area Latency: The timepoint in 

which the area in the 300 to 600 ms window 

is divided into two equal parts. As 

demonstrated by (Luck, 2014) , it is less 

sensitive to noise compared to the peak 

latency and tended to be the most reliable 

way of measuring changes in latency across 

conditions or groups(Andrea Kiesel, Jeff 

Miller, Pierre Jolicœur, 2007).  

Increased latency was 

reported in AD (Golob et al., 

2007)(Doan et al., 2021) and 

MCI (Zurrón et al., 2018) 

patients. 

FALT1 ms Difference between the 50% fractional area 

latency and the onset zero-crossing 

timepoint in the ERP trace. (FALT1 = FAL-

T1). 

- 
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Table S1: ERP and behavioral measures 

  Variable Unit Description 
Effect on cognitively Impaired 

patients 

T2FAL ms Difference between the late zero-crossing 

timepoint and the 50% fractional area 

latency for the ERP trace.  (T2FAL = T2-

FAL). 

- 

T2T1 ms Difference between T2 and T1 for the ERP 

trace.  (T2T1 = T2-T1). 

- 

Behavioral Measures 

NI - Number of incorrect responses (commission 

errors) during the ERP experiment. 

Reduced accuracy in ERP-

related tasks in dementia 

patients (Cecchi et al., 2015). 

ER - Ratio of all the errors (omissions and 

incorrect or commissions) to correct 

responses; ER = (NO + NI)/NC 

Where; NC = Number of correct responses 

NO = Number of omitted responses 

 

Reduced accuracy in ERP-

related tasks in dementia 

patients (Cecchi et al., 2015). 

ACC  Percentage of correct responses; 

ACC= (NC/64) *100 

 

Reduced accuracy in ERP-

related tasks in dementia 

patients (Cecchi et al., 2015). 

Reduced number of correct 

responses reported in ERP-

related tasks in dementia 

patients (Doan et al., 2021). 

WER - Weighted Error Percentile;  

WER = NI + 4 x (64- NC)/ (256 + 64 x 4) 

No. of target(background) stimuli = 64(256) 

4 is the weight balancing factor 

(Background/No. of Target) = (256/64)  

Increased weighted error 

percentile was reported in 

dementia patients (Doan et al., 

2021). 
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Table S1: ERP and behavioral measures 

  Variable Unit Description 
Effect on cognitively Impaired 

patients 

RT ms The average of the response times (time 

between target stimuli onset and a button 

press) during the experiment. 

Reduced response time in 

target ERP detection-related 

tasks in dementia patients 

(Cecchi et al., 2015). 

MCI patients showed longer 

response times (Golob et al., 

2007) (Chen et al., 2021) 

(Ellen Gorus, Rudi De Raedt, 

Margareta Lambert, Jean-

Claude Lemper, Tony Mets, 

2008). 

RTSD ms The standard deviation of the response 

times; a measure of the variability of the 

response times during the ERP experiment. 

Persons with cognitive 

deterioration demonstrated 

more intra-individual 

variability in response time 

than cognitively healthy 

elderly (Christ et al., 2018; 

Ellen Gorus, Rudi De Raedt, 

Margareta Lambert, Jean-

Claude Lemper, Tony Mets, 

2008; Phillips et al., 2013). 
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Table S2:  Partial Correlations between ERP measures and neuropsychological tests in the two groups 

 

MMSE                                      SNSB Domains 

 

ERP   MMSE Attention Language Visuospatial Memory Frontal 

CN AUC -0.10 (0.11) 0.00 (0.98) 0.02 (0.81) 0.09 (0.15) 0.04 (0.51) -0.08 (0.23) 

AMP -0.08 (0.21) -0.02 (0.76) -0.03 (0.65) 0.04 (0.51) 0.04 (0.45) -0.08 (0.24) 

LAT -0.01 (0.85) 0.00 (0.95) -0.01 (0.91) -0.05 (0.43) 0.00 (0.95) 0.01 (0.91) 

FAL 0.00 (0.95) 0.10 (0.14) -0.05 (0.41) -0.01 (0.88) 0.02 (0.76) 0.08 (0.24) 

T1 0.09 (0.16) 0.05 (0.42) -0.03 (0.65) -0.03 (0.63) 0.03 (0.63) 0.10 (0.12) 

T2 0.01 (0.89) 0.11 (0.09) 0.00 (0.98) 0.01 (0.87) 0.02 (0.72) 0.05 (0.44) 

FALT1 -0.11 (0.08) 0.00 (0.98) 0.00 (0.98) 0.03 (0.62) -0.03 (0.69) -0.08 (0.23) 

T2FAL 0.01 (0.87) 0.08 (0.19) 0.04 (0.52) 0.02 (0.71) 0.02 (0.77) 0.01 (0.84) 

T2T1 -0.07 (0.28) 0.04 (0.49) 0.02 (0.71) 0.03 (0.59) -0.01 (0.91) -0.05 (0.48) 

MCI AUC -0.09 (0.37) 0.04 (0.71) -0.13 (0.21) -0.01 (0.95) 0.07 (0.50) 0.08 (0.45) 

AMP -0.08 (0.44) 0.12 (0.28) -0.10 (0.33) 0.00 (0.98) 0.08 (0.44) 0.09 (0.40) 

LAT -0.03 (0.76) -0.08 (0.45) -0.02 (0.85) -0.05 (0.63) 0.05 (0.61) -0.03 (0.80) 

FAL -0.13 (0.19) -0.05 (0.61) -0.05 (0.54) -0.04 (0.73) -0.06 (0.55) -0.11 (0.27) 

T1 -0.02 (0.86) -0.11 (0.33) -0.06 (0.58) 0.04 (0.69) -0.08 (0.46) -0.28 (0.01) 

T2 -0.14 (0.19) -0.08 (0.43) -0.07 (0.48) -0.01 (0.91) -0.01 (0.94) -0.06 (0.56) 

FALT1 -0.06 (0.55) 0.09 (0.40) 0.04 (0.70) -0.07 (0.49) 0.05 (0.61) 0.26 (0.01) 

T2FAL -0.09 (0.37) -0.08 (0.45) -0.06 (0.54) 0.01 (0.91) 0.04 (0.72) 0.00 (0.98) 

T2T1 -0.09 (0.38) 0.02 (0.86) -0.01 (0.95) -0.04 (0.68) 0.06 (0.59) 0.18 (0.08) 
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Table S2: Pearson correlation coefficient(p-value); CN: cognitively normal; MCI: Mild cognitive impairment; 

significant correlations (p-values ≤ 0.05) are bolded; Adjusted for age, sex and education. 

 

Table S3: Partial correlation coefficients between behavioral measures and neuropsychological test scores 

            MMSE                          SNSB Domains 

 

ERP MMSE  Attention Language Visuospatial Memory Frontal 

CN NI -0.06 (0.32) -0.09 (0.17) 0.05 (0.46) -0.12 (0.07) 0.00 (0.99) -0.06 (0.33) 

ER -0.08 (0.24) -0.06 (0.40) 0.10 (0.11) -0.12 (0.07) -0.02 (0.76) -0.14 (0.03) 

ACC 0.05 (0.41) -0.03 (0.68) -0.14 (0.03) 0.05 (0.40) 0.03 (0.62) 0.17 (0.01) 

WER -0.08 (0.20) -0.01 (0.83) 0.14 (0.03) -0.09 (0.18) -0.04 (0.55) -0.16 (0.02) 

RT 0.06 (0.34) -0.02 (0.81) -0.03 (0.66) -0.02 (0.72) 0.02 (0.80) -0.11 (0.10) 

RTSD -0.01 (0.87) -0.08 (0.22) 0.09 (0.16) -0.10 (0.11) 0.08 (0.24) -0.18 (0.01) 

MCI NI 0.02 (0.87) -0.16 (0.11) -0.19 (0.07) 0.00 (0.99) 0.12 (0.24) -0.22 (0.03) 

ER -0.20 (0.06) -0.14 (0.17) -0.30 (<0.001) -0.09 (0.38) 0.04 (0.72) -0.37 (<0.001) 

ACC 0.25 (0.01) 0.07 (0.51) 0.26 (0.01) 0.10 (0.34) 0.03 (0.75) 0.34(<0.001) 

WER -0.23 (0.03) -0.09 (0.36) -0.28 (0.01) -0.09 (0.40) -0.01 (0.93) -0.36 (<0.001) 

RT -0.14 (0.17) -0.01 (0.90) -0.02 (0.84) 0.14 (0.18) -0.19 (0.07) -0.19 (0.07) 

RTSD -0.21 (0.04) -0.12 (0.23) -0.22 (0.03) 0.02 (0.82) -0.17 (0.09) -0.50 (<0.001) 

Table S3: Pearson correlation coefficient(p-value); CN: cognitively normal; MCI: Mild cognitive 

impairment; significant correlations (p-values ≤ 0.05) are bolded; Adjusted for age, sex and education. 
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Figure S1. Composition of the participants in the study. 

 

Figure S1. Summary of the composition of the participants in the study; CN: Cognitively normal; 

MCI: Mild cognitive impairment; AD: Alzheimer’s disease; Values are in parentheses. 
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Figure S2. ERP measures considered in the study. 

 

Figure S2: Event-related potentials averaged over all target (red) and standard (blue) trials for the 

averaged Fp1 and Fp2 electrodes brain activity are shown for a representative subject. The difference 

between the target and standard traces (solid black) were used to determine the ERP measures for each 

subject; Left: Peak amplitude - AMP: the maximum voltage of the ERP trace; Latency - LAT: time 

between the stimulus onset and time corresponding to AMP; 50% fractional area latency - FAL (dotted 

vertical green line): timepoint that equally divides the area (shaded in red ) of the 300 to 600 ms time 

window;  Right: T1 and T2 (solid green lines) : onset and late zero-crossing points of the difference 

trace around the FAL; P300 duration area under the curve - AUC (shaded yellow area): the area 

between T1 and T2 window; T2T1 : the difference between T1 and T2; FALT1: the difference between 

FAL and T1; T2FAL: the difference between T2 and FAL (see Table S1 for descriptions of these 

variables) 
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