Supplementary Material

Supplementary Text 1 

Center-specific definitions of amnestic mild cognitive impairment (aMCI) and subcortical vascular MCI (svMCI)

The aMCI patients met the Petersen criteria for MCI with our modifications [1]: 1) subjective memory complaint by the patient or his/her caregiver; 2) normal general cognitive function above the 16th percentile on the Korean version of the Mini-Mental State Examination (MMSE); 3) normal activities of daily living as judged by both an interview with a clinician and the standardized activities of daily living scale previously described; 4) objective memory decline below the 16th percentile on neuropsychological tests; and 5) not demented. In addition, we assured that patients had minimal white matter hyperintensity (WMH) on MRI: periventricular WMH <5 mm and deep WMH <10 mm in maximum diameter.

The svMCI patients met the following criteria which also met Petersen’s criteria [1]: 1) subjective cognitive complaint by the patient or his/her caregiver; 2) normal general cognitive function above the 16th percentile on the Korean version of MMSE; 3) normal activities of daily living as judged by both an interview with a clinician and the standardized activities of daily living scale previously described; 4) objective cognitive decline below the 16th percentile on neuropsychological tests; and 5) not demented. Additionally, all of the svMCI patients had focal neurological symptoms or signs and significant ischemic changes on MRI. The focal neurological symptoms and signs included corticobulbar signs (facial palsy, dysarthria, dysphagia, or pathologic laughing or crying), pyramidal signs (hemiparesis, hyperactive deep tendon reflexes, or extensor plantar responses), or Parkinsonism (short-step gait, festination, shuffling gait, decreased arm swing while walking, rigidity, bradykinesia, or postural instability). The presence of significant ischemic changes associated with small-vessel disease was defined as WMH on MRI: periventricular WMH ≥ 10 mm and deep WMH ≥ 25 mm in maximum diameter. When defining the deep WMH, WMH located within the 4th axial slices which lies just above the roof of the lateral ventricles was considered to be a periventricular WMH, while WMH in the 5th and higher axial slices above the roof of the lateral ventricle was considered to be a deep WMH. These imaging criteria indicate that our svMCI patients had ischemia significant enough to meet at least grade 3 of Fazekas ischemia criteria [2].

Supplementary Text 2

PET acquisition

[11C] PiB-PET scanning was performed at Samsung or Asan Medical Center using a Discovery STe PET/CT scanner (GE Medical Systems, Milwaukee, WI) in a 3-dimensional scanning mode that examined 35 slices of 4.25-mm thickness spanning the entire brain. [11C] PiB was injected into an antecubital vein as a bolus with a mean dose of 420 MBq (i.e., range 259–550 MBq). A CT scan was performed for attenuation correction 60 min after injection. A 30-min emission static PET scan was then initiated. The specific radioactivity of [11C] PiB at the time of administration was more than 1,500 Ci/mmol for patients and the radiochemical yield was more than 35%. The radiochemical purity of the tracer was more than 95% in all PET studies. 

Supplementary Text 3

Calculation of global PiB retention ratio

PiB PET images were co-registered to individual MRIs, which were normalized to a T1-weighted MRI template. Using these parameters, MRI co-registered PiB PET images were normalized to the MRI template. The quantitative regional values of PiB retention on the spatially normalized PiB images were obtained by an automated VOIs analysis using the automated anatomical labeling (AAL) atlas. Data processing was performed using SPM Version 5 (SPM5) within Matlab 6.5 (MathWorks, Natick, MA).


To measure PiB retention, we used the cerebral cortical region to cerebellum uptake ratio (UR). The cerebellum was used as a reference region as it did not show group differences. We selected 28 cortical VOIs from left and right hemispheres using the AAL atlas. The cerebral cortical VOIs that were chosen for this study consisted of the bilateral frontal (superior and middle frontal gyri, the medial portion of superior frontal gyrus, the opercular portion of inferior frontal gyrus, the triangular portion of inferior frontal gyrus, supplementary motor area, orbital portion of the superior, middle, and inferior orbital frontal gyri, rectus and olfactory cortex), posterior cingulate gyri, parietal (superior and inferior parietal, supramarginal and angular gyri, and precuneus), lateral temporal (superior, middle and inferior temporal gyri, and heschl gyri), and occipital (superior, middle, and inferior occipital gyri, cuneus, calcarine fissure, and lingual and fusiform gyri). Regional cerebral cortical URs were calculated by dividing each cortical VOI’s UR by the mean uptake of the cerebellar cortex (cerebellum crus1 and crus2). Global PiB uptake ratio was calculated from the volume-weighted average UR of bilateral 28 cerebral cortical VOIs. We defined PiB uptake ratio to be a continuous variable.
Supplementary Text 4

Imaging parameters for MRI acquisition

We acquired 3D T1 turbo field echo MR images with the following imaging parameters: sagittal slice thickness, 1.0 mm, over contiguous slices with 50% overlap; no gap; repetition time (TR) of 9.9 ms; echo time (TE) of 4.6 ms; flip angle of 8°; and matrix size of 240 × 240 pixels, reconstructed to 480 × 480 over a field of view (FOV) of 240 mm. The following parameters were used for the 3D FLAIR images: axial slice thickness of 2 mm; no gap; TR of 11000 ms; TE of 125 ms; flip angle of 90°; and matrix size of 512 × 512 pixels.
Supplementary Text 5

Image processing for cortical thickness measurement


With a linear transformation, native MRI images were registered into a standardized stereotaxic space [3]. The N3 algorithm was used to correct the images for intensity-based non-uniformities [4] caused by the nonhomogeneities in the magnetic field. Then, the registered and corrected images were classified into white matter, gray matter, cerebrospinal fluid, and background, using a 3D stereotaxic brain mask and the Intensity-Normalized Stereotaxic Environment for Classification of Tissues (INSECT) algorithm [5]. The surfaces of the inner and outer cortex were automatically extracted using the Constrained Laplacian-Based Automated Segmentation with Proximities (CLASP) algorithm [6].

Cortical thickness values were calculated in the native space rather than Talairach space because of the limitations in linear stereotaxic normalization. As we transformed MR volumes in native space into stereotaxic space with a linear transformation matrix, the inverse transformation matrix was applied to the cortical thickness models to reconstruct them in native space [7]. Cortical thickness was defined as the Euclidean distance between the linked vertices of the inner and outer surfaces [6]. The thickness value was spatially normalized using surface-based two-dimensional registration with a sphere-to-sphere warping algorithm. Thus, the vertices of each subject were nonlinearly registered to a standard surface template [8,9]. Cortical thickness was subsequently smoothed using a surface-based diffusion kernel in order to increase the signal-to-noise ratio. We chose 20 mm full-width at half-maximum as the kernel size to maximize statistical power while minimizing false positives [10]. For global and lobar regional analysis, the data of 30 normal subjects that had previously been manually categorized to lobes with high inter-rater reliability were registered to the template. The template then took the label of maximum probability in each vertex. 


The presence of extensive WMH in the MRI scans made it difficult to completely delineate the inner cortical surface with the correct topology due to tissue classification errors. To overcome this technical limitation, we automatically defined the WMH region using a FLAIR image and substituted it for the intensity of peripheral, normal-appearing tissue on the high-resolution T1 image after affine co-registration, as described in earlier studies [11].

Supplementary Table 1. Neuropsychological test results of cognitively impaired patients (n = 230).

	　
	Mean (SD)

	Attention
	

	Digit span forward
	5.26 (1.34)

	Digit span backward
	3.06 (1.36)

	Language and related function
	

	Naming-K-BNT
	35.0 (11.59)

	Visuospatial function
	

	Rey-CFT copy score
	24.85 (9.61)

	Memory
	

	RCFT immediate recall
	6.21 (5.91)

	RCFT delayed recall
	5.33 (5.66)

	RCFT recognition score
	16.97 (3.40)

	SVLT immediate recall 
	13.09 (5.43)

	SVLT delayed recall
	2.07 (2.59)

	SVLT recognition score
	17.33 (3.57)

	Frontal/executive function
	

	COWAT animal
	10.10 (4.45)

	COWAT supermarket
	9.95 (5.60)

	COWAT phonemic
	14.35 (10.50)

	Stroop test Color reading
	46.40 (30.59)


Supplementary Table 2. Association between amyloid burden, small vessel disease, and white matter network parameters in AD-related cognitive impairment (ADCI) and subcortical vascular cognitive impairment (SVCI).

	　
	PiB retention ratio
	
	WMH volume
	
	Lacune, n

	ADCI
	Model 1
	Model 2
	
	Model 1
	Model 2
	
	Model 1
	Model 2

	　
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p

	 shortest path length
	0.014 (0.012)
	0.219
	0.014 (0.012)
	0.219
	
	0.001 (0.001)
	0.453
	0.001 (<0.001)
	0.453
	
	-0.004 (0.004)
	0.239
	-0.004 (0.004)
	0.239

	 global efficiency
	-0.007 (0.005)
	0.128
	-0.007 (0.005)
	0.128
	
	<0.001 (<0.001)
	0.304
	0.001 (<0.001)
	0.304
	
	0.002 (0.002)
	0.266
	0.002 (0.002)
	0.266

	 clustering coefficient
	0.074 (0.106)
	0.487
	0.074 (0.106)
	0.487
	
	0.025 (0.010)
	0.011
	0.025 (0.010)
	0.011
	
	-0.009 (0.035)
	0.801
	-0.009 (0.035)
	0.801

	 transivity
	0.094 (0.088)
	0.288
	0.094 (0.088)
	0.288
	
	0.022 (0.008)
	0.007
	0.022 (0.008)
	0.007
	
	-0.007 (0.029)
	0.808
	-0.007 (0.029)
	0.808

	 modularity 
	0.005 (0.008)
	0.491
	0.005 (0.008)
	0.491
	
	0.001 (0.001)
	0.057
	0.001 (0.001)
	0.057
	
	-0.002 (0.003)
	0.463
	-0.002 (0.003)
	0.463

	　
	PiB retention ratio
	
	WMH volume
	
	Lacune, n

	SVCI
	Model 1
	Model 2
	
	Model 1
	Model 2
	
	Model 1
	Model 2

	　
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p

	 shortest path length
	0.007 (0.018)
	0.708
	0.007 (0.018)
	0.708
	
	0.002 (<0.001)
	<0.001
	0.002 (<0.001)
	<0.001
	
	0.001 (0.001)
	0.058
	0.001 (0.001)
	0.058

	 global efficiency
	-0.003 (0.006)
	0.597
	-0.003 (0.006)
	0.597
	
	-0.001 (<0.001)
	<0.001
	-0.001 (<0.001)
	<0.001
	
	-0.001 (<0.001)
	0.010
	-0.001 (<0.001)
	0.010

	 clustering coefficient
	0.078 (0.166)
	0.639
	0.078 (0.166)
	0.639
	
	0.018 (0.004)
	<0.001
	0.018 (0.004)
	<0.001
	
	0.019 (0.005)
	<0.001
	0.019 (0.005)
	<0.001

	 transivity
	0.008 (0.147)
	0.957
	0.008 (0.147)
	0.957
	
	0.017 (0.003)
	<0.001
	0.017 (0.003)
	<0.001
	
	0.016 (0.005)
	<0.001
	0.016 (0.005)
	0.001

	 modularity 
	0.003 (0.009)
	0.720
	0.003 (0.009)
	0.720
	
	0.001 (<0.001)
	<0.001
	0.001 (<0.001)
	<0.001
	
	0.001 (<0.001)
	<0.001
	0.001 (<0.001)
	<0.001


ADCI, Alzheimer’s disease related cognitive impairment; SVCI, subcortical vascular cognitive impairment; PiB, Pittsburgh compound B; WMH, white matter hyperintensities; Beta, unstandardized beta coefficient; SE, standard error.

Model 1: age, gender, education, PiB retention ratio, WMH, and lacune were entered as independent variables

Model 2: mean cortical thickness was additionally added to Model 1, as an independent variable

Supplementary Table 3. Association between network parameters and neuropsychological test results in AD-related cognitive impairment (ADCI) and subcortical vascular cognitive impairment (SVCI).

	　
	shortest path length
	
	global efficiency

	ADCI
	Model 1
	Model 2
	
	Model 1
	Model 2

	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p

	Attention
	
	
	
	
	
	
	
	
	

	Digit span forward
	2.18 (2.25)
	0.334
	4.49 (2.07)
	0.033
	
	-6.89 (5.62)
	0.224
	-11.96 (5.15)
	0.022*

	Digit span backward
	-2.89 (2.36)
	0.224
	-0.65 (2.22)
	0.770
	
	4.34 (5.96)
	0.468
	-0.73 (46.87)
	0.896

	Language and related function
	
	
	
	
	
	
	
	
	

	Naming-K-BNT
	-27.17 (19.39)
	0.164
	-12.04 (18.80)
	0.523
	
	67.03 (48.67)
	0.172
	33.51 (46.87)
	0.476

	Visuospatial function
	
	
	
	
	
	
	
	
	

	Rey-CFT copy score
	-37.77 (14.14)
	0.009*
	-22.35 (12.82)
	0.084
	
	87.40 (35.67)
	0.016*
	52.82 (32.02)
	0.102

	Memory
	
	
	
	
	
	
	
	
	

	RCFT immediate recall
	-7.88 (8.45)
	0.353
	-2.61 (8.38)
	0.756
	
	21.78 (21.18)
	0.306
	10.21 (20.89)
	0.626

	RCFT delayed recall
	-9.66 (7.99)
	0.229
	-5.12 (7.98)
	0.523
	
	25.88 (20.01)
	0.199
	15.88 (19.88)
	0.426

	RCFT recognition score
	-4.61 (5.65)
	0.416
	-1.72 (5.68)
	0.762
	
	11.63 (14.16)
	0.414
	5.25 (14.15)
	0.712

	SVLT immediate recall 
	-8.96 (8.12)
	0.273
	-2.66 (7.88)
	0.737
	
	24.57 (20.35)
	0.230
	10.74 (19.64)
	0.586

	SVLT delayed recall
	1.32 (3.19)
	0.680
	2.30 (3.26)
	0.481
	
	-1.76 (8.00)
	0.826
	-3.83 (8.14)
	0.639

	SVLT recognition score
	-4.03 (6.30)
	0.524
	-1.57 (6.40)
	0.807
	
	10.85 (15.79)
	0.494
	5.44 (15.96)
	0.734

	Frontal/executive function
	
	
	
	
	
	
	
	
	

	COWAT animal
	6.36 (8.31)
	0.446
	15.00 (7.64)
	0.052
	
	-17.62 (20.85)
	0.400
	-36.52 (19.07)
	0.058

	COWAT supermarket
	-4.74 (9.22)
	0.608
	4.41 (8.57)
	0.608
	
	9.89 (23.15)
	0.670
	-10.29 (21.38)
	0.631

	COWAT phonemic
	-2.77 (19.54)
	0.888
	17.82 (17.89)
	0.322
	
	-17.36 (49.00)
	0.724
	-63.46 (44.38)
	0.156

	Stroop test Color reading
	-58.15 (50.30)
	0.250
	-10.73 (47.26)
	0.821
	
	105.12 (126.61)
	0.408
	-1.13 (117.91)
	0.992


	　
	clustering coefficient
	
	transivity
	
	modularity

	
	Model 1
	Model 2
	
	Model 1
	Model 2
	
	Model 1
	Model 2

	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p

	Attention
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Digit span forward
	-0.15 (0.25)
	0.544
	0.17 (0.24)
	0.484
	
	0.16 (0.30)
	0.602
	0.59 (0.28)
	0.039
	
	-0.38 (3.35)
	0.910
	2.66 (3.13)
	0.396

	Digit span backward
	-0.26 (0.26)
	0.324
	0.08 (0.25)
	0.746
	
	-0.17 (0.31)
	0.600
	0.27 (0.30)
	0.365
	
	-2.71 (3.52)
	0.444
	0.51 (3.28)
	0.877

	Language and related function
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Naming-K-BNT
	-0.26 (0.26)
	0.324
	-1.57 (2.09)
	0.455
	
	-3.52 (2.56)
	0.172
	-0.75 (2.54)
	0.768
	
	-46.54 (28.67)
	0.108
	-25.59 (27.75)
	0.359

	Visuospatial function
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rey-CFT copy score
	-3.71 (2.10)
	0.081
	-2.88 (1.42)
	0.045
	
	-5.96 (1.83)
	0.002*
	-3.29 (1.73)
	0.060
	
	-71.26 (20.50)
	0.001*
	-50.28 (18.57)
	0.008*

	Memory
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RCFT immediate recall
	-1.09 (0.92)
	0.238
	-0.34 (0.93)
	0.716
	
	-1.45 (1.11)
	0.195
	-0.52 (1.13)
	0.646
	
	-16.45 (12.48)
	0.190
	-9.28 (12.37)
	0.455

	RCFT delayed recall
	-1.11 (0.87)
	0.207
	- 0.45 (0.89)
	0.613
	
	-1.39 (1.05)
	0.189
	-0.58 (1.08)
	0.592
	
	-14.40 (11.84)
	0.227
	-8.03 (11.80)
	0.498

	RCFT recognition score
	-0.58 (0.62)
	0.350
	-0.16 (0.63)
	0.798
	
	-0.90 (0.74)
	0.227
	-0.40 (0.77)
	0.600
	
	-3.09 (8.40)
	0.713
	1.14 (8.40)
	0.893

	SVLT immediate recall 
	-1.31 (0.88)
	0.139
	-0.42 (0.88)
	0.633
	
	-0.95 (1.07)
	0.378
	0.23 (1.06)
	0.827
	
	-13.94 (12.04)
	0.250
	-5.12 (11.65)
	0.661

	SVLT delayed recall
	0.20 (0.35)
	0.558
	0.36 (0.36)
	0.320
	
	0.30 (0.42)
	0.474
	0.51 (0.44)
	0.250
	
	3.26 (4.72)
	0.491
	4.69 (4.81)
	0.331

	SVLT recognition score
	0.03 (0.69)
	0.963
	0.44 (0.71)
	0.539
	
	0.37 (0.83)
	0.653
	0.92 (0.86)
	0.287
	
	5.95 (9.34)
	0.525
	9.97 (9.41)
	0.292

	Frontal/executive function
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	COWAT animal
	-0.51 (0.91)
	0.578
	0.70 (0.86)
	0.423
	
	0.21 (1.10)
	0.851
	1.80 (1.04)
	0.085
	
	-2.93 (12.37)
	0.813
	8.54 (11.49)
	0.459

	COWAT supermarket
	-0.17 (1.01)
	0.865
	1.23 (0.95)
	0.197
	
	0.06 (1.22)
	0.961
	1.85 (1.14)
	0.109
	
	-0.95 (13.70)
	0.945
	12.15 (12.63)
	0.339

	COWAT phonemic
	-1.55 (2.13)
	0.469
	1.43 (2.00)
	0.476
	
	-0.81 (2.58)
	0.755
	3.04 (2.41)
	0.210
	
	-12.69 (28.96)
	0.662
	15.69 (26.55)
	0.556

	Stroop test Color reading
	-4.39 (5.51)
	0.427
	2.80 (5.26)
	0.596
	
	-3.52 (6.67)
	0.598
	5.68 (6.36)
	0.374
	
	-74.54 (74.74)
	0.321
	-7.48 (69.93)
	0.915


	　
	shortest path length
	
	global efficiency

	SVCI
	Model 1
	Model 2
	
	Model 1
	Model 2

	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p

	Attention
	
	
	
	
	
	
	
	
	

	Digit span forward
	-1.12 (1.34)
	0.404
	-0.81 (1.39)
	0.560
	
	2.26 (3.87)
	0.560
	1.34 (4.00)
	0.738

	Digit span backward
	-4.05 (1.24)
	0.001*
	-3.48 (1.27)
	0.007*
	
	10.96 (3.60)
	0.003*
	9.33 (3.68)
	0.013*

	Language and related function
	
	
	
	
	
	
	
	
	

	Naming-K-BNT
	-18.13 (12.19)
	0.140
	-14.69 (12.62)
	0.247
	
	48.18 (35.25)
	0.174
	38.29 (36.37)
	0.295

	Visuospatial function
	
	
	
	
	
	
	
	
	

	Rey-CFT copy score
	-20.32 (9.84)
	0.041
	-14.60 (10.03)
	0.148
	
	53.34 (28.51)
	0.064
	37.04 (28.93)
	0.203

	Memory
	
	
	
	
	
	
	
	
	

	RCFT immediate recall
	-11.69 (6.69)
	0.083
	-7.42 (6.78)
	0.276
	
	33.25 (19.31)
	0.088
	21.37 (19.53)
	0.276

	RCFT delayed recall
	-13.50 (5.96)
	0.025*
	-9.19 (6.00)
	0.129
	
	40.39 (17.18)
	0.020*
	28.50 (17.25)
	0.101

	RCFT recognition score
	-0.01 (3.50)
	0.998
	2.72 (3.50)
	0.439
	
	0.72 (10.09)
	0.944
	-6.76 (10.09)
	0.504

	SVLT immediate recall 
	-14.14 (6.15)
	0.023*
	-10.15 (6.23)
	0.106
	
	40.89 (17.74)
	0.023*
	29.78 (17.92)
	0.099

	SVLT delayed recall
	-8.05 (2.89)
	0.006*
	-6.22 (2.93)
	0.036
	
	24.05 (8.31)
	0.005*
	18.98 (8.41)
	0.026*

	SVLT recognition score
	-3.15 (3.53)
	0.374
	-1.59 (3.63)
	0.663
	
	7.73 (10.20)
	0.450
	3.31 (10.44)
	0.752

	Frontal/executive function
	
	
	
	
	
	
	
	
	

	COWAT animal
	-10.27 (4.45)
	0.023*
	-7.30 (4.50)
	0.108
	
	31.27 (12.82)
	0.016*
	23.10 (12.93)
	0.077

	COWAT supermarket
	-17.69 (6.03)
	0.004*
	-12.17 (5.95)
	0.043
	
	48.29 (17.48)
	0.007*
	32.75 (17.16)
	0.059

	COWAT phonemic
	-21.91 (8.36)
	0.010*
	-14.95 (8.33)
	0.075
	
	65.16 (24.09)
	0.008*
	45.94 (23.92)
	0.057

	Stroop test Color reading
	-58.91 (32.10)
	0.069
	-32.04 (31.96)
	0.318
	
	177.26 (92.56)
	0.058
	103.22 (91.89)
	0.264


	　
	clustering coefficient
	
	transivity
	
	modularity

	
	Model 1
	Model 2
	
	Model 1
	Model 2
	
	Model 1
	Model 2

	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p
	
	Beta (SE)
	p
	Beta (SE)
	p

	Attention
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Digit span forward
	0.06 (0.15)
	0.702
	0.10 (0.15)
	0.504
	
	-0.03 (0.17)
	0.878
	0.04 (0.18)
	0.829
	
	3.26 (2.63)
	0.217
	3.95 (2.67)
	0.143

	Digit span backward
	-0.37 (0.14)
	0.009*
	-0.31 (0.14)
	0.034
	
	-0.49 (0.15)
	0.002*
	-0.41 (0.16)
	0.014
	
	-4.37 (2.52)
	0.086
	-3.32 (2.53)
	0.193

	Language and related function
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Naming-K-BNT
	-2.77 (1.34)
	0.041
	-2.45 (1.39)
	0.080
	
	-2.97 (1.51)
	0.052
	-2.54 (1.61)
	0.118
	
	-32.95 (24.09)
	0.174
	-27.46 (24.52)
	0.265

	Visuospatial function
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rey-CFT copy score
	-4.11 (1.04)
	<0.001*
	-3.62 (1.07)
	0.001*
	
	-4.62 (1.17)
	<0.001*
	-3.99 (1.24)
	0.002
	
	-37.95 (19.46)
	0.054
	-29.16 (19.46)
	0.137

	Memory
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RCFT immediate recall
	-1.21 (0.74)
	0.107
	-0.74 (0.75)
	0.326
	
	-1.72 (0.83)
	0.040
	-1.06 (0.87)
	0.224
	
	-9.07 (13.34)
	0.498
	-2.13 (13.24)
	0.872

	RCFT delayed recall
	-1.56 (0.66)
	0.019
	-1.10 (0.66)
	0.099
	
	-2.02 (0.74)
	0.007*
	-1.37 (0.77)
	0.076
	
	-20.00 (11.87)
	0.095
	-13.24 (11.71)
	0.260

	RCFT recognition score
	-0.01 (0.39)
	0.973
	0.28 (0.39)
	0.473
	
	-0.33 (0.43)
	0.449
	0.10 (0.45)
	0.825
	
	0.01 (6.90)
	0.999
	3.91 (6.81)
	0.567

	SVLT immediate recall 
	-1.01 (0.69)
	0.146
	-0.54 (0.69)
	0.439
	
	-1.69 (0.77)
	0.029
	-1.05 (0.80)
	0.194
	
	-13.27 (12.33)
	0.284
	-6.64 (12.22)
	0.588

	SVLT delayed recall
	-0.64 (0.33)
	0.050
	-0.43 (0.33)
	0.195
	
	-0.95 (0.36)
	0.010*
	-0.65 (0.38)
	0.087
	
	-9.17 (5.82)
	0.118
	-6.09 (5.77)
	0.294

	SVLT recognition score
	0.03 (0.39)
	0.940
	0.22 (0.40)
	0.577
	
	-0.05 (0.44)
	0.905
	0.25 (0.46)
	0.590
	
	0.82 (6.98)
	0.907
	3.41 (7.04)
	0.629

	Frontal/executive function
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	COWAT animal
	-1.54 (0.48)
	0.002*
	-1.25 (0.49)
	0.012*
	
	-1.75 (0.54)
	0.002*
	-1.34 (0.57)
	0.020*
	
	-23.50 (8.71)
	0.008
	-19.11 (8.66)
	0.029

	COWAT supermarket
	-1.61 (0.68)
	0.019*
	-0.98 (0.66)
	0.141
	
	-2.33 (0.75)
	0.002*
	-1.46 (0.76)
	0.058
	
	-25.48 (12.10)
	0.037
	-16.77 (11.66)
	0.153

	COWAT phonemic
	-3.13 (0.91)
	0.001*
	-2.42 (0.91)
	0.009*
	
	-3.64 (1.02)
	0.001*
	-2.64 (1.05)
	0.014*
	
	-37.30 (16.62)
	0.027*
	-26.57 (16.21)
	0.104

	Stroop test Color reading
	-8.47 (3.52)
	0.018*
	-5.70 (3.51)
	0.107
	
	-11.03 (3.93)
	0.006*
	-7.09 (4.06)
	0.083
	
	-106.19 (63.48)
	0.097
	-65.93 (62.02)
	0.290


Model 1: age, gender, education, PiB retention ratio, WMH, and lacune were entered as covariates

Model 2: mean cortical thickness was additionally added to Model 1, as a covariate

* p < 0.05 after false discovery rate correction for multiple comparison of neurosychological tests
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