
The Diagnosis of ASD with MRI: a Systematic Review and Meta-analysis

Reported variables per study.
Note: for reference on any of the items reported in supplementary materials B1, please check the respective paper.
NA: not answered (may be not applicable)
Please find more abbreviations at the bottom of the table.

Reference Modality Name Size NASD (m/f) NHC (m/f) Nm Nf Age ASD mean (std) [range] Age HC mean (std) [range] mean FIQ ASD mean FIQ HC Sites Multiple sites? Atlas Dynamic? fMRI features fMRI processing sMRI features sMRI processing dMRI features dMRI processing Feature selection Phenotypes Extracted with AI? Number of features Classifier Validation Ensemble? Accuracy Sensitivity Specificity

Aghdam, M. et al. 2018 - 1 rsfMRI and sMRI ABIDE I & II 185 116 (NA/NA) 69 (NA/NA) NA NA NA (NA) [5, 10] NA (NA) [5, 10] NA NA
NYU, Stanford, SDSU, EMC, 

SDSU, NYU1, NYU2
Yes AAL, AAL No time series per ROI ROI averaging GM and WM volumes not specified processing NA NA NA NA No 348 DBN depth 3 (NN) 10-fold cross-validation No 0.6556 0.84 0.3296

Aghdam, M. et al. 2019 - 1 rsfMRI ABIDE I 116 54 (46/8) 62 (46/16) 92 24 NA (NA) [5, 10] NA (NA) [5, 10] NA NA
Pitt, Olin, OHSU, SDSU, USM, 

KKI, NYU, Stanford, UCLA
Yes NA No

time concatenated slices 
processed with FFT and 

maximum frequency 
selection per voxel

CNN NA NA NA NA NA NA Yes NA CNN 10-fold cross-validation Yes 0.7273 0.7129 0.7348

Aghdam, M. et al. 2019 - 2 rsfMRI ABIDE II 343 156 (125/31) 187 (114/73) 239 104 NA (NA) [5, 10] NA (NA) [5, 10] NA NA
EMC, GU, IP, KKI, NYU1, 

NYU2, OHSU, SDSU, TCD, 
UCLA, USM

Yes NA No

time concatenated slices 
processed with FFT and 

maximum frequency 
selection per voxel

CNN NA NA NA NA NA NA Yes NA CNN 10-fold cross-validation Yes 0.7 0.5828 0.8048

Aghdam, M. et al. 2019 - 3 rsfMRI ABIDE I & II 459 210 (171/39) 249 (160/89) 331 128 NA (NA) [5, 10] NA (NA) [5, 10] NA NA

Pitt, Olin, OHSU, SDSU, USM, 
KKI, NYU, Stanford, UCLA, 
EMC, GU, IP, KKI, NYU1, 

NYU2, OHSU, SDSU, TCD, 

Yes NA No

time concatenated slices 
processed with FFT and 

maximum frequency 
selection per voxel

CNN NA NA NA NA NA NA Yes NA CNN 10-fold cross-validation Yes 0.7045 0.6791 0.7421

Ahammed, S. et al. 2021 - 1 rsfMRI ABIDE I 110 55 (NA/NA) 55 (NA/NA) 84 26 NA (NA) [NA] NA (NA) [NA] NA NA UM No NA No SURF features point locations NA NA NA NA KNN and bag of features NA No 4974950 SVM 70/30 train test split No 0.77 0.67 0.86

Ahammed, S. et al. 2021 - 2 rsfMRI ABIDE I 38 19 (NA/NA) 19 (NA/NA) 30 8 NA (NA) [NA] NA (NA) [NA] NA NA caltech No NA No SURF features point locations NA NA NA NA KNN and bag of features NA No 174490 SVM 70/30 train test split No 0.81 0.79 0.83

Ahmed, R. et al. 2020 - 1 rsfMRI ABIDE 184 79 (NA/NA) 105 (NA/NA) 149 35 NA (NA) [NA] NA (NA) [NA] NA NA NYU No NA No preprocessed images
Restricted Boltzmann 

Machine
NA NA NA NA NA NA Yes NA SVM grid-search cross-validation No 0.837 0.8101 0.8571

Al-Hiyali, M. et al. 2021 - 1 rsfMRI ABIDE 72 36 (NA/NA) 36 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NYU, SBL, SDSU, Yale Yes AAL Yes
wavelet coherence of BOLD 

signal coming from top-
ranked nodes

PSD estimation per ROI and 
testing for statistical 

relevance using ANOVA
NA NA NA NA

ANOVA to distinguish 
between ROIs

NA No 150528 CNN 20-fold cross-validation No 0.898 0.901 0.897

Al-Hiyali, M. et al. 2022 - 1 rsfMRI ABIDE 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

SDSU, Stanford, UM, KKI, 
KUL1, KUL2, SBL, TCD, 

caltech, CMU, maxmul, NYU, 
OHSU, Olin, Pitt, UCLA, USM, 

Yes AAL Yes
principal wavelet 
component map

wavelet coherence and SVD NA NA NA NA
ANOVA-SVM to extract top 

brain-node pairs
NA No NA CNN 10-fold cross-validation No 0.952 0.967 0.943

Bhaumik, R. et al. 2018 - 1 rsfMRI ABIDE 372 167 (145/22) 205 (159/46) 304 68 13.4 (5.1) [NA] 13.6 (4.7) [NA] 109.8 109.9
NYU, Stanford, Olin, KKI, 

SDSU, Pitt
Yes Brodmann No functional connectivity bivariate correlations NA NA NA NA Elastic Net NA No NA SVM

leave-one-site-out cross-
validation

No 0.6074 0.5619 0.6147

Bi, X. et al. 2020 - 1 rsfMRI ABIDE 135 63 (54/9) 72 (57/15) 111 24 13.62 (5.5) [NA] 12.802 (2.23) [NA] 96.7 108.782 NA No AAL No

graph-based measures 
(clustering coefficient, local 

efficiency, shortest paths 
and degree) based on 

Pearson's correlation NA NA NA NA
incorrect discriminant rate 

of random selection of 
feature subset

NA No 200 SVM (RBF kernel)

train validation test split of 
37% for training, 32% for 
validation, and 31% for 

testing

Yes 0.9524 0.9519 0.8708

Bilgen, I. et al. 2020 - 1 sMRI ABIDE 200 100 (NA/NA) 100 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA NA Desikan-Killiany NA NA NA
connectional network of 

cortical morphology

the absolute distance 
between average maximum 

principal curvatures of ROIs
NA NA

univariate chi-square 
statistical test

NA No NA Gradient boosting
train test split of 60% 

training and 40% testing
No 0.7 0.725 0.675

Brahim, A. and Farrugia, N. 2020 - 1 rsfMRI and dMRI ABIDE 871 403 (NA/NA) 468 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes Glasser, Glasser No
standard deviation of fMRI 

time series
statistical computation of 

time-series per ROI
NA NA structural graphs

averaging structural 
matrices in which 

connections are specified by 
the number of fibres 

ANOVA and assessed in 
cross-validation

NA No 90 SVC (RBF kernel)
stratified 5-fold intra-site 

cross-validation
No 0.6089 0.5346 0.6947

Byeon, K. et al. 2020 - 1 rsfMRI ABIDE I 575 270 (238/32) 305 (239/66) 477 98 15.89 (5.46) [NA] 15.93 (5.15) [NA] NA NA
caltech, CMU, NYU, SDSU, 
Stanford, TCD, UM1, UM2, 

USM, Yale
Yes BrainNetome Yes fMRI time-series

averaging of time-series per 
ROI

NA NA NA NA NA
normalized age, sex, three 

types of normalized IQ, and 
site index

Yes NA RNN
stratified 5-fold cross-

validation
No 0.7454 0.6346 0.8433

Bernas, A. et al. 2018 - 1 rsfMRI In-house and KUL 54 24 (21/3) 30 (26/4) 47 7 14.6 (1.104) [NA] 14.4 (1.489) [NA] 109.3 108.9 Leuven Yes Smith et al. (2006) Yes
average times of in-phase 

coherence
wavelet coherence analysis NA NA NA NA

threshold free cluster 
enhanced method and non-

parametric 5000-
permutations test

NA No NA SVM inter-site validation No 0.8 1.0 0.667

Cao, M. et al. 2021 - 1 rsfMRI ABIDE I 871 403 (349/54) 468 (378/90) 727 144 17.07 (7.96) [NA] 16.84 (7.24) [NA] 105.79 111.09

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes Harvard Oxford No
functional connectivity 

features

Pearson correlation 
coefficient and Fisher z 

transform
NA NA NA NA

lower triangular matrix and 
RFE

site information, gender, 
age, FIQ, and their 

combinations
No 2000 GCN

stratified 10-fold cross 
validation

No 0.7371 0.665 0.7991

Cao, P. et al. 2022 - 1 rsfMRI ABIDE 866 402 (NA/NA) 464 (NA/NA) NA NA NA (NA) [7, 64] NA (NA) [7, 64] NA NA 17 sites Yes AAL Yes
functional connectivity 

features
sliding window and 

Pearson's correlation
NA NA NA NA NA NA No NA graph structure-aware LSTM 10-fold cross-validation No 0.684 0.644 0.698

Chen, T. et al. 2020 - 1 sMRI ABIDE II 250 119 (105/14) 131 (98/33) 203 47 NA (NA) [NA] NA (NA) [NA] NA NA ETH, NYU, OHSU, Stanford Yes NA NA NA NA 3D HOG
image gradients per 3D cell 

specified by two angles
NA NA NA NA No NA SVM

stratified 10-fold cross-
validation

No 0.65 0.73 0.58

Chen, X. et al. 2022 - 1 sMRI ABIDE 500 250 (NA/NA) 250 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA Yes NA NA NA NA 3D scans preprocessed scan data NA NA NA NA Yes NA CNN 5-fold cross-validation No 0.75 0.7 0.79

Chen, Y. et al. 2022 - 1 rsfMRI and sMRI ABIDE I 1007 481 (NA/NA) 526 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes AAL, AAL No
functional connectivity and 

mean amplitude of low-
frequency fluctuations

Pearson's correlation 
coefficient and frequency 

band filtering
T1-weighted intensities averaging over ROIs NA NA NA NA No 3072 GCN 10-fold cross-validation No 0.747 0.717 0.774

Chen, Zhihui et al. 2019 - 1 rsfMRI ABIDE I 920 440 (NA/NA) 480 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA Yes AAL Yes
functional connectivity 

matrix

sliding window, Pearson's 
correlation coefficient and 

Fisher's z-transform
NA NA NA NA

element-wise filter for the 
functional connectivity 

matrix
NA Yes NA CNN 5-fold cross-validation No 0.688 0.6273 0.7438

Chu, Y. et al. 2022 - 1 rsfMRI ABIDE 184 79 (68/11) 105 (79/26) 147 37 14.51 (6.23) [NA] 15.8 (3.23) [NA] 107.92 113.15 NYU No AAL, Craddock200 No
functional connectivity 

matrices

Pearson's correlation 
coefficient of mean time 

series between pairs of ROIs
NA NA NA NA NA NA Yes NA

multi-scale graph 
representation learning 

(GCN)

a train-test-validation split 
of 80/10/10 repeated over 
100 random partitions (a 
form of cross-validation)

No 0.795 0.809 0.781

Dammu, P. and Bapi, R. 2019 - 1 rsfMRI ABIDE 869 423 (369/54) 446 (359/87) 728 141 16.69 (6.22) [NA] 16.43 (5.06) [NA] NA NA
CMU, KKI, maxmul, NYU, 

Olin, SDSU, SBL, Stanford, 
UCLA, KUL, UM, USM, Yale

Yes AAL Yes
average duration of dynamic 

functional connectivity 
matrix clusters

sliding window and 
correlations

NA NA NA NA upper triangular part NA No 481 XGB 10-fold cross-validation No 0.736 0.75 0.72

Dekhil, O. et al. 2018 - 1 rsfMRI NDAR 283 123 (67/56) 160 (75/85) 142 141 12.97 (2.78) [NA] 12.95 (2.96) [NA] NA NA UCLA, WU Yes

Parietal Cortex, 
Temporoparietal Junction, 

Dorsal Frontal Cortex, 
Ventral Frontal Cortex

Yes
power spectral densitities of 

time series of ROIs
probablistic individual 

component analysis
NA NA NA NA stacked autoencoders NA Yes NA

probabilistic SVM with RBF 
kernel

10-fold cross-validation No 0.91 0.92 0.88

Deng, X. et al. 2022 - 1 rsfMRI ABIDE I 1009 493 (431/62) 516 (421/95) 852 157 17.24 (6.39) [NA] 16.99 (5.4) [NA] 105.6 111.09

caltech, CMU, KKI, KUL, 
maxmul, NYU, Olin, Pitt, SBL, 
SDSU, Stanford, TCD, UCLA, 

UM, USM, Yale

Yes Craddock 200 (CC200) Yes time series per ROI time averaging NA NA NA NA NA NA Yes NA
spatial-temporal 
transformer (NN)

10-fold cross-validation No 0.6502 0.6589 0.6414

Deng, X. et al. 2022 - 2 rsfMRI ABIDE II 1031 472 (408/64) 559 (400/159) 808 223 14.74 (5.24) [NA] 14.45 (4.24) [NA] 107.06 115.13

BNI, EMC, ETH, GU, IU, KKI, 
KUL, NYU, OHSU, Olin, SDSU, 

Stanford, TCD, UCD, UCLA, 
UMiami, USM

Yes Craddock 200 (CC200) Yes time series per ROI time averaging NA NA NA NA NA NA Yes NA
spatial-temporal 
transformer (NN)

10-fold cross-validation No 0.6532 0.6175 0.6852

Denier, N. et al. 2021 - 1 sMRI ABIDE I 256 120 (120/0) 136 (136/0) 256 0 28.6 (8.7) [20, NA] 27.6 (6.9) [20, NA] 109 111 NA Yes NA NA NA NA

head circumference, 
intracranial volume, total 
brain volume, GM volume, 

WM volume,  total CSF 

morphological 
computations

NA NA NA NA No 11 SVM
stratified train-test split 

(80/20)
No 0.73 0.92 0.68

Dekhil, O. et al. 2019 - 1 rsfMRI and sMRI NDAR 185 72 (33/39) 113 (49/64) 82 103 13.32 (NA) [NA] 12.91 (NA) [NA] NA NA
George Washington 

University
No

Desikan-Killiany, Desikan-
Killiany

No
functional connectivity 

between ROIs
Pearson's correlation 

coefficient

Differences between surface 
area, volume, average 

thickness, standard 
deviation of thickness, 

morphological 
computations

NA NA

sorting and adding features 
to a KNN classifier until 

optimum cross-validation 
accuracy is achieved

NA No 34 random forest four-fold cross-validation No 0.808 0.849 0.792

Duan, Y. et al. 2022 - 1 sMRI ABIDE II 231 104 (88/16) 127 (66/61) 154 77 11.26 (1.94) [5, 17] 10.27 (1.72) [5, 17] 111.41 118.88 NA, GU, OHSU, UCLA Yes AAL NA NA NA
volumes of gray matter 

clusters
a sliding spherical window NA NA

principal component 
analysis

NA No NA ridge
5-fold nested cross-

validation and inter-site 
validation

No 0.728 0.6981 0.75

Dvornek, C. et al. 2019 - 1 rsfMRI ABIDE I 184 78 (NA/NA) 106 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NYU No AAL No time series per ROI time averaging NA NA NA NA NA NA Yes NA RNN 10-fold cross-validation No 0.722 0.574 0.841

Dvornek, C. et al. 2019 - 2 rsfMRI ABIDE I 143 66 (NA/NA) 77 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA UM No AAL No time series per ROI time averaging NA NA NA NA NA NA Yes NA RNN 10-fold cross-validation No 0.748 0.608 0.856

Dvornek, C. et al. 2019 - 3 rsfMRI ABIDE I 101 58 (NA/NA) 43 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA USM No AAL No time series per ROI time averaging NA NA NA NA NA NA Yes NA RNN 10-fold cross-validation No 0.732 0.828 0.618

Dvornek, C. et al. 2019 - 4 rsfMRI ABIDE I 99 54 (NA/NA) 45 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA UCLA No AAL No time series per ROI time averaging NA NA NA NA NA NA Yes NA RNN 10-fold cross-validation No 0.674 0.675 0.622

Eill, A. et al. 2019 - 1 rsfMRI, sMRI, and dMRI in-house 93 46 (39/7) 47 (37/10) 76 17 13.63 (2.81) [7.4, 17.98] 13.44 (2.76) [8.02, 17.7] 105.89 105.74 NA No
Power et al. (2011), Desikan-

Killiany, John Hopkins 
University

No functional connectivity
Fisher-transformed Pearson 

correlation coefficients 
between ROIs

The mean of cortical surface 
area, mean curvature, 

cortical thickness, cotrical 
volume, and local 

morpholigical processing of 
ROIs

fractional anisotropy, mean 
diffusivity, axial diffusivity, 

and radial diffusivity

spatial normalization of 
diffusion per ROI

the 19 best performing 
features were selected per 
modality (19 to obtain at 

least an accuracy of 67% for 

NA No 57 conditional random forest out-of-bag error validation No 0.925 0.978 0.872

El-Gazzar, A. et al. 2019 - 1 rsfMRI ABIDE I and II 2085 993 (865/128) 1092 (889/203) 1754 331 NA (NA) [5, 64] NA (NA) [5, 64] NA NA 29 Yes Harvard-Oxford Yes time series time-averaging per ROI NA NA NA NA NA NA Yes NA CNN 10-fold cross-validation No 0.67 0.68 0.67

ElNakieb, Y. et al. 2019 - 1 dMRI NDAR 263 122 (66/56) 141 (66/75) 132 131
NA (NA) [8.0, 

17.916666666666668]
NA (NA) [8.0, 

17.916666666666668]
NA NA NA NA John Hopkins White Matter NA NA NA NA NA

the correlations between 
ROI's fractional anisotropy, 

mean diffusivity, axial 
diffusivity, radial diffusivity, 

eigenvalues and 
eigenvectors of the water 

diffusion tensor
a signal to noise ratio filter NA No NA SVM

leave-one-out cross-
validation

No 0.71 0.72 0.7

Epalle, T. et al. 2021 - 1 rsfMRI ABIDE I 1038 506 (444/62) 532 (437/95) 881 157 17.09 (6.32) [NA] 16.87 (5.38) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes AAL90, CC200, DOS160 No functional connectivity
Pearson's correlation 

between averaged time 
series of ROIs

NA NA NA NA
discarded lower triangular 

and diagonal parts of FC 
matrix

NA No 36625 DNN 10-fold cross-validation No 0.7807 0.7716 0.7413

Epalle, T. et al. 2019 - 1 rsfMRI ABIDE 38 19 (15/4) 19 (15/4) 30 8 NA (NA) [17.5, 45.1] NA (NA) [17, 56.2] NA NA Caltech No AAL No
regional connectivity 

features per ROI
Pearson's correlation 

coefficient
NA NA NA NA

Pearson correlation and 
Katz index ranking to divide 

regions in short and long 
distance groups

NA No NA Boosted decision trees
leave-one-out cross-

validation
Yes 0.7105 0.7368 0.6842

Epalle, T. et al. 2019 - 2 rsfMRI ABIDE 40 20 (16/4) 20 (16/4) 32 8 NA (NA) [7.5, 12.9] NA (NA) [7.8, 12.4] NA NA Stanford No AAL No
regional connectivity 

features per ROI
Pearson's correlation 

coefficient
NA NA NA NA

Pearson correlation and 
Katz index ranking to divide 

regions in short and long 
distance groups

NA No NA Boosted decision trees
leave-one-out cross-

validation
Yes 0.75 0.75 0.75

Fu, Y. et al. 2021 - 1 sMRI ABIDE 745 364 (364/0) 381 (381/0) 745 0 15.51 (4.35) [6, 34] 16.58 (4.72) [6, 34] NA NA

caltech, CMU, KKI, KUL1, 
KUL2, maxmul, NYU, OHSU, 

Olin, Pitt, SBL, SDSU, 
Stanford, TCD, UCLA1, UCLA2, 

Yes NA NA NA NA
radial distance and 

multivariate tensor-based 
morphometry per patch

surface mesh through 
registration

NA NA
sparse encoding and max 

pooling
NA No 8000

decision trees with 
GentleBoost and Bayesian 

optimization
10-fold cross-validation Yes 0.83 0.8 0.85

Gao, J. et al. 2021 - 1 sMRI ABIDE I 1085 518 (443/75) 567 (435/132) 878 207 17.1 (NA) [7, 64] 16.82 (NA) [6, 64] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes SRI24 NA NA NA
structural connectivity 

matrices

edges are quantified by a 
Kullback-Leibler-divergence 

similarity measure
NA NA NA NA No 11664 CNN 10-fold cross-validation No 0.718 0.8125 0.6875

Gao, K. et al. 2021 - 1 sMRI NDAR 247 52 (41/11) 195 (109/86) 150 97 2.0083 (0.0608) [NA] 2.025 (0.0742) [NA] NA NA IBIS No infant NA NA NA
segmentation and 

parcellation
iBEAT V2.0 NA NA NA sex information Yes NA Siamese CNN 10-fold cross-validation Yes 0.915 0.865 0.928

Gao, K. et al. 2021 - 2 sMRI NDAR 35 22 (18/4) 13 (4/9) 22 13 2.0917 (0.1325) [NA] 2.05 (0.1617) [NA] NA NA ACE No infant (Shi et al., 2011) NA NA NA
segmentation and 
parcellation maps

iBEAT V2.0 NA NA NA sex information Yes NA Siamese CNN 10-fold cross-validation Yes 0.829 0.818 0.846

Guo, X. et al. 2022 - 1 sMRI and dMRI in-house 347 171 (145/26) 176 (111/65) 256 91 2.56 (NA) [1, 6] 2.5 (NA) [1, 6] NA NA
Affiliated Hospital of Jining 

Medical University
No NA NA NA NA stacks of whole images processing stacks of whole images preprocessing NA NA Yes NA CNN train/validation/test split No 0.844 0.85 0.84

Haghighat, H. et al. 2022 - 1 rsfMRI ABIDE I and II 30 15 (15/0) 15 (15/0) 30 0 16.6 (NA) [5, 39] 16.93 (NA) [5, 31] 104.8 107 NYU, NYU1 No NA Yes
causality between the time 

series of RSNs
bivariate Granger causality NA NA NA NA Wilcoxon rank-sum test NA No 7 MLP

leave-one-out cross-
validation

No 0.867 0.8 0.933

Haghighat, H. et al. 2022 - 2 rsfMRI ABIDE I and II 30 15 (0/15) 15 (0/15) 0 30 17.11 (NA) [5, 38] 16.63 (NA) [5, 29] 102.13 106 NYU, NYU1 No NA No
functional connectivity of 

RSNs
full (Pearson) correlation NA NA NA NA t-test NA No 6 Linear classifier

leave-one-out cross-
validation

No 0.933 0.933 0.933

Han, Y. et al. 2021 - 1 sMRI in-house 28 9 (8/1) 19 (12/7) 20 8 10.2 (NA) [7, 14] 11 (NA) [8, 13] NA NA University of Vermont No Desikan-Killiany NA NA NA
brain volume, brain surface 
area, cortical thickness, and 

cortical curvature
computations per ROI NA NA

the conjunctive clause 
evolutionary algorithm

NA No 2 KNN
leave-one-out cross-

validation
No 0.8929 0.8889 0.8947

Hao, X. et al. 2022 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes CC200 No
low-and-high-order 

functional connectivity 
hypergraph

Pearson's correlation 
between the time series of 

ROIs
NA NA NA NA autoencoder NA Yes NA Broad Learning System (NN) 10-fold cross-validation No 0.718 0.708 0.659

Hu, J. et al. 2021 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA Yes Harvard Oxford No
graph networks made from 

functional connectivity

Pearson's correlation 
coefficient between pairs of 

mean time series of ROIs
NA NA NA NA NA NA Yes 12100 GNN 5-fold cross-validation No 0.6802 0.7406 0.6226

Hu, J. et al. 2020 - 1 rsfMRI ABIDE I 871 403 (NA/NA) 468 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes AAL No functional connectivity

Pearson's correlation 
coefficient between pairs of 

mean time series of ROIs 
which is later Fisher 

NA NA NA NA
selecting the upper 
triangular values

NA No 6670 MLP 5-fold cross-validation No 0.6981 0.6305 0.7563

Hu, Y. et al. 2022 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [7, 64] NA (NA) [NA] NA NA 17 Yes CC200 No crops of timeseries random selection per ROI NA NA NA NA NA age, sex, handedness, and IQ Yes 171000 ANN 5-fold cross-validation No 0.6809 0.675 0.6928

Hu, Y. et al. 2022 - 2 rsfMRI ABIDE II 1113 521 (NA/NA) 592 (NA/NA) NA NA NA (NA) [7, 64] NA (NA) [NA] NA NA NA Yes CC200 No crops of timeseries random selection per ROI NA NA NA NA NA age, sex, handedness, and IQ Yes 171000 ANN 5-fold cross-validation No 0.6794 0.6679 0.6968

Hu, Z. et al. 2022 - 1 rsfMRI ABIDE 34 13 (NA/NA) 21 (NA/NA) 32 2 NA (NA) [NA] NA (NA) [NA] NA NA UM2 No AAL No functional connectivity
Pearson's correlation 

coefficient between pairs of 
ROIs

NA NA NA NA
upper triangular part and 

correlations between labels 
and features

NA No NA

feature-correlation-guided 
multi group sparse Takagi-

Sugeno-Kang fuzzy inference 
system

10-fold cross-validation No 0.7143 0.375 0.95

Hu, Z. et al. 2022 - 2 rsfMRI ABIDE 34 18 (NA/NA) 16 (NA/NA) 29 5 NA (NA) [NA] NA (NA) [NA] NA NA Olin No AAL No functional connectivity
Pearson's correlation 

coefficient between pairs of 
ROIs

NA NA NA NA
upper triangular part and 

correlations between labels 
and features

NA No NA

feature-correlation-guided 
multi group sparse Takagi-

Sugeno-Kang fuzzy inference 
system

10-fold cross-validation No 0.5905 0.69 0.6

Hu, Z. et al. 2022 - 3 rsfMRI ABIDE 35 15 (NA/NA) 20 (NA/NA) 27 8 NA (NA) [NA] NA (NA) [NA] NA NA KUL2 No AAL No functional connectivity
Pearson's correlation 

coefficient between pairs of 
ROIs

NA NA NA NA
upper triangular part and 

correlations between labels 
and features

NA No NA

feature-correlation-guided 
multi group sparse Takagi-

Sugeno-Kang fuzzy inference 
system

10-fold cross-validation No 0.7524 0.76 0.78

Huang, H. et al. 2018 - 1 rsfMRI ABIDE 92 45 (38/7) 47 (36/11) 74 18 11.1 (2.3) [7, 15] 11.0 (2.3) [7, 15] 106.8 113.3 NYU No AAL No
multi-view group-sparse 

networks
l2-norm-regularized sparse 

network modelling
NA NA NA NA

t-test and SVM-RFE in five-
fold cross-validation

NA No 23 SVM
leave-one-out cross-

validation
No 0.7935 0.8222 0.766

Huang, Z. et al. 2020 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes CC200 No functional connectivity
Pearson's correlation 

coefficient between pairs of 
ROIs

NA NA NA NA
graph-based feature 

selection
NA No 4361 NN 10-fold cross-validation Yes 0.687 0.689 0.686

Huang, Z. et al. 2021 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

KKI, KUL, SBL, TCD, NYU, 
OHSU, Olin, Pitt, UCLA, 

maxmul, CMU, USM, caltech, 
Yale, SDSU, Stanford, UM

Yes CC200 No functional connectivity
Pearson's correlation 

coefficient between pairs of 
ROIs

NA NA NA NA
graph-based feature 

selection
NA No 11000 DBN 10-fold cross-validation No 0.764 0.778 0.75

Ingalhalikar, M. et al. 2021 - 1 rsfMRI ABIDE I 988 432 (NA/NA) 556 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

caltech, CMU, KKI, KUL1, 
KUL2, maxmul, NYU, Olin, 

Pitt, SBL, SDSU, TCD, UCLA1, 
UCLA1, UM1, UM2, USM, Yale

Yes CC200 No functional connectivity

Pearson's correlation 
coefficient between pairs of 

ROIs which were Fisher-Z 
transformed and ComBat 

NA NA NA NA NA NA No 19900 ANN
10-fold leave-one-site-out 

cross-validation
No 0.7135 0.595 0.806

Dataset Features Classifier Metrics



Irimia, A. et al. 2018 - 1 sMRI and dMRI in-house 193 110 (55/55) 83 (43/40) 98 95 12.74 (2.79) [NA] 13.04 (2.95) [NA] NA NA

Yale University, Harvard 
Medical School, University 

of Washington, University of 
California, Los Angeles

Yes Destrieux NA NA NA
GM thickness, volume, 

cortical area
morphological 
computations

connectivity density

sum of streamlines divided 
by the area of the vertex 

neighborhood and the total 
number of brain connections

PCA NA No 63 SVM 10-fold cross-validation No 0.9474 0.9717 0.9167

Jafadideh, A. and Asl, B. 2022 - 1 rsfMRI ABIDE II 48 26 (26/0) 22 (22/0) 48 0 12.61 (3.3) [7.4, 17.8] 13.55 (3.1) [8.1, 17.7] NA NA SDSU No Schaefer NA
graph metrics and persistent 

homology metrics
static and dynamic FC 

between ROIs
NA NA

graph metrics and persistent 
homology metrics

static connectivity between 
ROIs

statistical significance NA No NA SVM 5-fold cross-validation No 1.0 1.0 1.0

Jafadideh, A. and Asl, B. 2022 - 2 rsfMRI ABIDE II 51 28 (28/0) 23 (23/0) 51 0 9.74 (5.34) [5.32, 26.6] 9.2 (1.9) [5.88, 12.9] NA NA NYU1 Yes Schaefer Yes persistent homology metrics dynamic FC between ROIs NA NA NA NA
statistically different 

features from other dataset
NA No NA SVM external test set No 0.9047 0.901 0.922

Jain, V. et al. 2022 - 1 sMRI ABIDE I and II 600 300 (260/40) 300 (223/77) 483 117 11.87 (2.75) [6.41, 18] 11.85 (2.74) [6.36, 18.8] 105.48 111.15 NA Yes NA NA NA NA
geometrical and Zernike 
moments features of the 

brain stem

segmentation through 
distance regularized level 

set methods
NA NA F-test NA No 91 SVM 5-fold cross-validation No 0.7053 0.6964 0.7142

Jha, R. et al. 2022 - 1 rsfMRI ABIDE 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

KKI, KUL, SBL, TCD, NYU, 
OHSU, Olin, Pitt, UCLA, 

maxmul, CMU, USM, caltech, 
Yale, SDSU, Stanford, UM

Yes CC200 No mean time series per ROI averaging per ROI NA NA NA NA NA NA Yes NA NN 10-fold cross-validation No 0.774 0.786 0.74

Ji, J. and Yao, Y. 2021 - 1 rsfMRI ABIDE I 1096 527 (463/64) 569 (471/98) 934 162 17.09 (6.16) [NA] 17.12 (5.45) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes AAL No
sparse functional 

connectivity patterns

processing based on 
Pearson's correlation and 
the group-level coefficient 

and inverse covariance 

NA NA NA NA
sparse topological feature 

extraction
NA Yes NA CNN 5-fold cross-validation No 0.6831 0.647 0.7166

Ji, J. and Zhang, Y. 2022 - 1 rsfMRI ABIDE I 1076 527 (463/64) 549 (471/78) 934 142 17.1 (8.4) [NA] 17.1 (7.7) [NA] 105.0 110.6 17 Yes AAL No functional connectivity
Pearson's correlation 

between pairs of ROIs and 
graph hashing

NA NA NA NA NA
age, sex, handedness, FIQ, 

VIQ, PIQ, eye status
Yes NA NN

stratified 5-fold 3:1:1 
train/validation/test split

No 0.6889 0.6351 0.75

Ji, J. and Zhang, Y. 2022 - 2 rsfMRI ABIDE II 1039 483 (410/73) 556 (382/174) 792 247 15.0 (9.2) [NA] 15.0 (9.5) [NA] 106.5 114.5 16 Yes AAL No functional connectivity
Pearson's correlation 

between pairs of ROIs and 
graph hashing

NA NA NA NA NA
age, sex, handedness, FIQ, 

VIQ, PIQ, eye status
Yes NA NN

stratified 5-fold 3:1:1 
train/validation/test split

No 0.682 0.701 0.667

Ji, J. et al. 2020 - 1 rsfMRI ABIDE I 1096 527 (NA/NA) 569 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes AAL No functional connectivity
Pearson's correlation 
between pairs of ROIs

NA NA NA NA NA NA Yes NA
convolutional kernels with 
an element-wise weighting 

neural network (E2N-CKEW1)
5-fold cross-validation No 0.677 0.642 0.709

Ji, J. et al. 2020 - 2 rsfMRI ABIDE II 1026 470 (NA/NA) 556 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 16 Yes AAL No functional connectivity
Pearson's correlation 
between pairs of ROIs

NA NA NA NA NA NA Yes NA
convolutional kernels with 
an element-wise weighting 

neural network (E2N-CKEW1)
5-fold cross-validation No 0.6491 0.7277 0.5827

Jiang, W. et al. 2022 - 1 rsfMRI ABIDE I 871 403 (NA/NA) 468 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

Caltech, CMU, KKI, Leuven, 
MaxMun, NYU, OHSU, Olin, 

Pitt, SBL, SDSU, Stanford, 
Trinity, UCLA, UM, USM, Yale

Yes NA No 4D fMRI data preprocessing NA NA NA NA NA NA Yes NA
combination of CNN and 

RNN
train/test split of 80% for 

training and 20% for testing
No 0.7246 0.6535 0.7925

Jung, M. et al. 2019 - 1 rsfMRI ABIDE 211 86 (86/0) 125 (125/0) 211 0 11.4 (2.1) [7, 15] 10.9 (1.6) [7, 15] 110.4 111.7 NA Yes Desikan–Killiany Yes functional connectivity

Fisher z-transformed 
Pearson's correlation 

coefficient between pairs of 
ROIs

NA NA NA NA
RFE based on univariate t-

test
NA No NA SVM 10-fold cross-validation No 0.763 0.792 0.639

Jung, W. et al. 2021 - 1 rsfMRI ABIDE 1046 510 (NA/NA) 536 (NA/NA) NA NA 16.8 (8.1) [NA] 16.5 (7.1) [NA] NA NA

UM, NYU, maxmul, OHSU, 
SBL, Olin, SDSU, caltech, TCD, 

Yale, Pitt, KUL, UCLA, USM, 
Stanford, CMU, KKI

Yes AAL No functional connectivity

Fisher z-transformed 
Pearson's correlation 

coefficient between pairs of 
ROIs

NA NA NA NA

selecting upper triangular 
part of functional 

connectivity matrix and 
masking

NA Yes 2668.0 NN
stratified 5-fold cross-

validation
No 0.6919 0.6471 0.7346

Kang, E. et al. 2022 - 1 rsfMRI ABIDE I 985 479 (NA/NA) 506 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA Yes Harvard-Oxford Yes functional connectivity

Pearson's correlation 
coefficient between pairs of 

(sliding) windowed time 
series of ROIs

NA NA NA NA NA NA Yes NA Transformer NN
subject-wise 5-fold cross-

validation
No 0.6947 0.6709 0.7173

Karampasi, A. et al. 2021 - 1 rsfMRI ABIDE I 871 399 (350/49) 472 (379/93) 729 142 17.62 (NA) [NA] 15.13 (NA) [NA] NA NA 17 Yes CC200 Yes
functional connectivity of 

the 18 components 
comprising the DMN

sliding window and 
Pearson's correlation 

coefficient (only dynamic is 
Fisher z-transformed)

NA NA NA NA
recursive feature 

elimination with correlation 
bias reduction

acquisition parameters, age, 
handedness, and 

information on patient 
movement during 

No 136 SVM
nested 10-fold cross-

validation
No 0.7663 0.7842 0.7427

Kazeminejad, A. and Sotero, R. 2020 - 1 rsfMRI ABIDE I 1023 493 (431/62) 530 (435/95) 866 157 17.24 (6.38) [NA] 16.81 (5.31) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes CC200 No
graph features obtained 

from thresholded functional 
connectivity matrices

Pearson's correlation 
coefficient between pairs of 

ROIs
NA NA NA NA selecting only negative edges NA No 1404 MLP (NN)

leave-one-site-out cross-
validation

No 0.604 0.619 0.599

Kazeminejad, A. and Sotero, R. 2019 - 1 rsfMRI ABIDE I 109 48 (NA/NA) 61 (NA/NA) NA NA 8.73 (0.86) [5, 10] 8.89 (0.77) [5, 10] NA NA
KKI, maxmul, NYU, OHSU, 

SDSU, Stanford, UCLA1, 
UCLA2, UM1, Yale

Yes AAL No
topological properties of 
brain networks obtained 

from functional connectivity

bend, spearman, partial, 
covariance, and mutual 

information between pairs 
of ROIs

NA NA NA NA
sequential forward floating 

algorithm
NA No NA SVM

stratified 10-fold cross-
validation

No 0.86 0.79 0.91

Kazeminejad, A. and Sotero, R. 2019 - 2 rsfMRI ABIDE I 341 156 (NA/NA) 185 (NA/NA) NA NA 12.61 (1.27) [10, 15] 12.7 (1.17) [10, 15] NA NA

KKI, maxmul, NYU, OHSU, 
SDSU, Stanford, UCLA1, 

UCLA2, UM1, UM2, Yale, 
KUL2, Olin, Pitt, USM, Yale, 

Yes AAL No
topological properties of 
brain networks obtained 

from functional connectivity

bend, spearman, partial, 
covariance, and mutual 

information between pairs 
of ROIs

NA NA NA NA
sequential forward floating 

algorithm
NA No NA SVM

stratified 10-fold cross-
validation

No 0.69 0.55 0.8

Kazeminejad, A. and Sotero, R. 2019 - 3 rsfMRI ABIDE I 186 89 (NA/NA) 97 (NA/NA) NA NA 17.15 (1.17) [15, 20] 17.02 (1.28) [15, 20] NA NA

caltech, maxmul, NYU, OHSU, 
SDSU, UCLA1, UCLA2, UM1, 

UM2, USM, Yale, KUL1, KUL2, 
Olin, Pitt, USM, Yale, TCD

Yes AAL No
topological properties of 
brain networks obtained 

from functional connectivity

spearman correlation 
between pairs of ROIs

NA NA NA NA
sequential forward floating 

algorithm
NA No NA SVM

stratified 10-fold cross-
validation

No 0.78 0.76 0.8

Kazeminejad, A. and Sotero, R. 2019 - 4 rsfMRI ABIDE I 133 53 (NA/NA) 80 (NA/NA) NA NA 24.07 (2.87) [20, 30] 24.18 (2.67) [20, 30] NA NA
caltech, CMU, KUL1, maxmul, 

NYU, Olin, Pitt, SBL, TCD, 
UM2, USM

Yes AAL No
topological properties of 
brain networks obtained 

from functional connectivity

mutual information between 
pairs of ROIs

NA NA NA NA
sequential forward floating 

algorithm
NA No NA SVM

stratified 10-fold cross-
validation

No 0.8 0.69 0.87

Kazeminejad, A. and Sotero, R. 2019 - 5 rsfMRI ABIDE I 47 28 (NA/NA) 19 (NA/NA) NA NA 39.47 (8.33) [30, 65] 36.86 (5.77) [30, 65] NA NA
caltech, KUL1, maxmul, NYU, 

Pitt, SBL, USM
Yes AAL No

topological properties of 
brain networks obtained 

from functional connectivity

covariance between pairs of 
ROIs

NA NA NA NA
sequential forward floating 

algorithm
NA No NA SVM

stratified 10-fold cross-
validation

No 0.95 0.97 0.91

Ke, F. and Yang, R. 2020 - 1 sMRI ABIDE 39 30 (NA/NA) 9 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NYU No NA NA NA NA whole images not specified NA NA NA NA Yes NA PER_RAM (RNN) 5-fold cross-validation No 0.874 0.937 0.699

Ke, F. et al. 2021 - 1 sMRI ABIDE 870 433 (433/0) 437 (437/0) 870 0 NA (NA) [6, 69] NA (NA) [6, 69] NA NA NA Yes Desikan-Killiany NA NA NA

cortical and subcortical 
tissue volume, cortical 
thickness and standard 
deviation, surface area, 

computations per ROI NA NA independent sample t-test NA No NA random forest
stratified 10-fold cross-

validation
No 0.6564 0.634 0.6785

Khadem-Reza, Z. and Zare, H. 2022 - 1 sMRI ABIDE II 52 26 (24/2) 26 (25/1) 49 3 7.12 (0.98) [5, 10] 7.48 (1.39) [5, 10] NA NA NYU No Desikan-Killiany, Hammers NA NA NA
volume and surface features 

of WM, GM, and CSF
computations per ROI NA NA

fast correlation-based 
feature selection

NA No 10764 ANN 10-fold cross-validation No 0.8846 0.9615 0.8077

Kim, J. et al. 2022 - 1 sMRI and dMRI in-house 106 58 (43/15) 48 (33/15) 76 30 4.1 (1) [3, 6] 4.3 (1.1) [3, 6] 52.9 99.94 SNUH, HYUMC Yes
AAL, Johns Hopkins 

University
NA NA NA

cortical thickness, GM 
volume, surface area, mean 

curvature, subcortical 
volume based on AAL regions 

morphological 
computations

fractional anisotropy and 
mean diffusivity of JHU ROIs 

and network parameters: 
shortest path length, nodal 

computations per ROI RFE NA No 713 random forest 5-fold cross-validation No 0.888 0.93 0.838

Kong, Y. et al. 2018 - 1 sMRI ABIDE I 182 78 (68/10) 104 (78/26) 146 36 14.54 (5.29) [NA] 15.87 (5.04) [NA] NA NA NYU No Destrieux NA NA NA structural connectivity
correlation based on the 

difference in GM volume per 
ROI

NA NA
selecting top features based 

on F-score
NA No 3000 deep NN 10-fold cross-validation No 0.9039 0.8437 0.9588

Lee, J. et al. 2021 - 1 rsfMRI ABIDE I 1032 496 (NA/NA) 536 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

caltech, KKI, KUL, maxmul, 
NYU, OHSU, Olin, Pitt, SBL, 
SDSU, Stanford, TCD, UCLA, 

UM, USM, Yale

Yes AAL No functional connectivity
Fisher's z-transform of 

correlation between pairs of 
mean time series of ROIs

NA NA NA NA
upper triangular part of 

connectivity matrix
NA No NA

domain generalized model 
(NN)

5-fold cross-validation No 0.6557 0.6423 0.6808

Li, H. et al. 2018 - 1 rsfMRI ABIDE 113 48 (39/9) 65 (49/16) 88 25 13.8 (2) [NA] 15 (3.7) [NA] 107.6 109 UM Yes AAL No functional connectivity
Pearson's correlation 
between pairs of ROIs

NA NA NA NA
off-diagonal triangular 

matrix
NA Yes NA

deep transfer learning 
neural network

5-fold cross-validation No 0.672 0.689 0.676

Li, H. et al. 2018 - 2 rsfMRI ABIDE 75 36 (34/2) 39 (33/6) 67 8 13.3 (3) [NA] 13.2 (1.8) [NA] 102.4 106.4 UCLA Yes AAL No functional connectivity
Pearson's correlation 
between pairs of ROIs

NA NA NA NA
off-diagonal triangular 

matrix
NA Yes NA

deep transfer learning 
neural network

5-fold cross-validation No 0.623 0.559 0.68

Li, H. et al. 2018 - 3 rsfMRI ABIDE 61 38 (38/0) 23 (23/0) 61 0 24.6 (9) [NA] 22.3 (7.9) [NA] 99.7 115.5 USM Yes AAL No functional connectivity
Pearson's correlation 
between pairs of ROIs

NA NA NA NA
off-diagonal triangular 

matrix
NA Yes NA

deep transfer learning 
neural network

5-fold cross-validation No 0.704 0.725 0.67

Li, H. et al. 2018 - 4 rsfMRI ABIDE 61 27 (25/2) 34 (29/5) 54 7 18 (5) [NA] 18.2 (5.1) [NA] 109.4 114.8 KUL Yes AAL No functional connectivity
Pearson's correlation 
between pairs of ROIs

NA NA NA NA
off-diagonal triangular 

matrix
NA Yes NA

deep transfer learning 
neural network

5-fold cross-validation No 0.683 0.654 0.706

Li, J. et al. 2021 - 1 rsfMRI ABIDE 866 402 (NA/NA) 464 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

NYU, UM1, USM, UCLA1, Pitt, 
maxmul, Yale, KKI, TCD, 
Stanford, caltech, SDSU, 

Olin, UM2, KUL2, SBL, KUL1, 

Yes
massive online dictionary 

learning
No

graphs based on functional 
connectivity

tangent space embedding 
method between pairs of 
mean time series of ROIs

NA NA NA NA NA NA No NA
functional graph 

discriminative network (NN)
5-fold cross-validation No 0.725 0.739 0.652

Li, Q. et al. 2019 - 1 rsfMRI and sMRI ABIDE 864 409 (362/47) 455 (383/72) 745 119 17.43 (8.56) [NA] 17.35 (7.76) [NA] 106.72 111.45

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes NA, Talairach Daemon No
homotopic interhemispheric 

functional connectivity

voxel-mirrored homotopic 
connectivity analysis and 

Fisher's z transform
corpus callosum volume

morphological processing 
per ROI

NA NA NA NA No 576 SVM
leave-one-site-out cross-

validation
No 0.887 0.9 0.8666

Liang, Y. et al. 2022 - 1 rsfMRI ABIDE 989 480 (422/58) 509 (418/91) 840 149 16.6 (8.2) [NA] 16.6 (7.3) [NA] NA NA 17 Yes CC200 No functional connectivity

Fisher's z transformed 
Peason's correlation 

coefficients between pairs of 
ROIs

NA NA NA NA
selecting upper triangular 

part of FC matrix
NA Yes NA MSA-DNN (NN)

leave-one-site-out cross-
validation

No 0.672 0.722 0.619

Liang, Y. et al. 2021 - 1 rsfMRI ABIDE 1072 511 (451/60) 561 (465/96) 916 156 16.7 (8.2) [NA] 17 (7.7) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes CC200 No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA Kendall Rank correlation NA Yes NA T-CNNPL (CNN) 10-fold cross-validation No 0.773 0.78 0.778

Liu, J. et al. 2020 - 1 rsfMRI ABIDE I 871 403 (349/54) 468 (378/90) 727 144 17.07 (7.95) [NA] 16.84 (7.23) [NA] NA NA 17 Yes AAL Yes functional connectivity

Pearson's correlation 
coefficient between pairs of 
successive non-overlapping 
windowed parts of ROI time 

NA NA NA NA

multi-task feature selection 
method integrating elastic 

net and manifold 
regularization

NA No NA multikernel SVM 10-fold cross-validation No 0.768 0.725 0.799

Liu, R. et al. 2022 - 1 rsfMRI and sMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes CC200, CC200 No functional connectivity
Pearson's correlation 

between the time series of 
pairs of ROIs

GM and CSF volumes
morphological 

computations per ROI
NA NA NA age, sex, and handedness No NA

multiheaded gated fusion 
model (NN)

10-fold cross-validation No 0.711 0.719 0.701

Liu, Y. et al. 2020 - 1 rsfMRI ABIDE 1054 506 (446/60) 548 (453/95) 899 155 16.59 (8.05) [NA] 16.86 (7.55) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes CC200 No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA
Extra-Trees (attention 

module)
NA No 1935 SVM 10-fold cross-validation No 0.722 0.688 0.754

Lu, Z. et al. 2021 - 1 rsfMRI ABIDE 391 190 (170/20) 201 (158/43) 328 63 NA (NA) [7.13, 42.3] NA (NA) [6.47, 39.4] NA NA NYU, USM, UM1 Yes AAL No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA
upper part of FC matrix and 
multi-output Takagi-Sugeno-
Kang fuzzy inference system

NA Yes NA DBN (NN) 5-fold cross-validation No 0.686 0.671 0.7

Mastrovito, D. et al. 2018 - 1 rsfMRI ABIDE I and II 118 64 (64/0) 54 (54/0) 118 0 31.93 (11.27) [18, 62] 31.5 (12.21) [18, 64] NA NA USM, BNI Yes Power No effective connectivity Bayesian networks NA NA NA NA RFE NA No 868 SVM inter-site cross-validation No 0.83 0.75 0.89

Mishra, M. and Pati, U. 2021 - 1 sMRI ABIDE I 50 26 (NA/NA) 24 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA No Desikan-Killiany NA NA NA
surface features of right 

hemisphere
morphological 
computations

NA NA
thresholding with Pearson's 

correlation coefficient
age, VIQ, and PIQ No NA random forest 10-fold cross-validation No 0.88 0.8077 0.9583

Mishra, M. and Pati, U. 2022 - 1 sMRI ABIDE I 100 68 (NA/NA) 32 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA No Desikan-Killiany NA NA NA
volumetric and 

morphometric features
computations per ROI NA NA

excluding highly correlated 
features according to 
Pearson's correlation 

coefficient

age, VIQ, and PIQ No NA Extra Trees 20-fold cross-validation No 0.81 0.8824 0.6562

Payabvash, S. et al. 2019 - 1 dMRI

the Sensory 
Neurodevelopment and 

Autism Program 
neuroimaging collection

47 14 (14/0) 33 (33/0) 47 0 8.9 (2.7) [8, 12] 10.0 (3.3) [8, 12] NA NA NA No Desikan-Killiany NA NA NA NA NA Edge density
probabilistic tractography 

between ROIs
NA NA No NA random forest stratified cross-validation Yes 0.753 0.248 0.97

Peng, Liling and Liu, X. et al. 2022 - 1 rsfMRI ABIDE 92 45 (36/9) 47 (36/11) 72 20 11.1 (2.3) [7, 15] 11.0 (2.3) [7, 15] 106.8 113.3 NYU No AAL No

graph measures: connection 
weight, global typological 

information, and nodal 
typological information 

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA t-test with p<0.05 NA No NA multi-kernel SVM
leave-one-out cross-

validation
No 0.826 0.8444 0.8085

Peng, Liang et al. 2022 - 1 rsfMRI ABIDE I and II 1029 485 (NA/NA) 544 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA Yes AAL Yes
graphs that represent 

functional brain networks

Pearson's correlation 
coefficient between 

windowed mean time series 
of pairs of ROIs

NA NA NA NA
upper triangular part of fully 

associated matrix
sex, age, gene Yes 7503 GATE (G(NN)) 5-fold cross-validation No 0.6365 0.701 0.579

Prasad, P. et al. 2022 - 1 rsfMRI ABIDE I 949 419 (NA/NA) 530 (NA/NA) 803 146 NA (NA) [NA] NA (NA) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes CC200 No functional connectivity
Pearson's correlation 

coefficients between mean 
time series of pairs of ROIs

NA NA NA NA
upper triangular part of 
functional connectivity 

matrix
NA Yes NA MLP (NN) 10-fold cross-validation No 0.7482 0.6733 0.8075

Qiao, J. et al. 2022 - 1 rsfMRI ABIDE 157 82 (74/8) 75 (60/15) 134 23 19.53 (7.08) [NA] 16.12 (5.71) [NA] NA NA NA No NA Yes functional connectivity

Pearson's correlation 
coefficients between pairs of 

(sliding) windowed mean 
time series of RSNs

NA NA NA NA upper triangular part NA No NA LSTM (R(NN)) 10-fold cross-validation No 0.8469 0.9813 0.875

Qin, C. et al. 2022 - 1 rsfMRI ABIDE I 472 235 (235/0) 237 (237/0) 472 0 16.39 (6.52) [7.13, 34.46] 16.07 (5.72) [6.47, 31.78] NA NA NA Yes CC200 Yes

a combination of features 
extracted by LASSO, HMM, 
and LSTM at different time 

scales

algorithms are applied to 
mean time series per ROI

NA NA NA NA RFE NA Yes NA 1DCNN (NN)
a holdout set of 50 

participants is used for 
testing, the rest for training

No 0.76 0.72 0.8

Rakhimberdina, Z. et al. 2020 - 1 rsfMRI ABIDE 871 403 (NA/NA) 468 (NA/NA) 727 144 NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes NA No

graph signal processing 
features obtained from 
functional connectivity 

graphs

nodes correspond to 
subjects, edges carry a 

weight based on a 
correlation distance and 

NA NA NA NA NA sex, age, imaging site No NA GNN
stratified 10-fold cross-

validation
Yes 0.7313 0.76 0.69

Rakic, M. et al. 2020 - 1 rsfMRI and sMRI ABIDE I 817 368 (NA/NA) 449 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes CC200, Destrieux No functional connectivity
Pearson's correlation 

coefficient between pairs of 
mean time series of ROIs

structural connectivity
volumetric correspondence 
of the gray matter between 

pairs of ROIs
NA NA

upper triangular part 
followed by Fisher's score

NA Yes 3000
autoencoder followed by 

MLP (NN)
10-fold cross-validation Yes 0.8506 0.81 0.89

Ronicko, J. et al. 2020 - 1 rsfMRI ABIDE I and II 600 300 (260/40) 300 (223/77) 483 117 11.87 (2.75) [6.41, 18] 11.85 (2.74) [6.36, 18.8] 105.48 111.15 NA Yes
"Gordons", Harvard-Oxford, 

Diedrichsen
No functional connectivity

Pearson's correlation 
coefficient between mean 

time series of pairs of ROIs
NA NA NA NA

upper triangular part 
followed by conditional 

random forest
NA No NA CNN

stratified 5-fold cross-
validation

No 0.725 0.7167 0.7333

Saad, M. and Islam, S. 2019 - 1 dMRI
USC Multimodal 

Connectivity Database
92 51 (NA/NA) 41 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA UCLA No NA NA NA NA NA NA

graph measures (e.g. 
assortativity and 

modularity) of connectivity 
matrices

computations per graph PCA NA No 2 SVM
train test split of 19:4 

(roughly 5:1)
No 0.75 0.8194 0.7

Saponaro, S. et al. 2022 - 1 sMRI ABIDE I and II 1638 793 (793/0) 845 (845/0) 1638 0 15.2 (6.3) [6, 40] 15.6 (7) [6, 40] NA NA 26 Yes Desikan–Killiany–Tourville NA NA NA
thickness, volumes, and the 

mean and standard 
deviation of the thickness

morphological 
computations both globally 

and per ROI
NA NA NA NA No 221 RF 5-fold cross-validation No 0.62 0.61 0.63

Sen, B. et al. 2018 - 1 rsfMRI and sMRI ABIDE 1111 573 (NA/NA) 538 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

CMU, caltech, KKI, maxmul, 
NYU, Olin, OHSU, SDSU, 

NeuroIMAGE, Stanford, TCD, 
UCLA, KUL, UM, Pitt, USM, 

Yes NA No spatiotemporal features PCA and ICA preprocessed subvolumes autoencoder and CNN NA NA NA NA Yes NA SVM
stratified train-test split of 

70:30
No 0.6431 0.6 0.6832

Shen, M. et al. 2018 - 1 sMRI in-house 236 159 (132/27) 77 (49/28) 181 55 3.1 (0.48) [2, 4] 3 (0.42) [2, 4] NA NA
University of California 

Davis
No NA NA NA NA

extra-axial CSF volume and 
total cerebral volume

morphological 
computations

NA NA NA age, sex No 4 SVM cross-validation No 0.78 0.84 0.65

Sherkatghanad, Z. et al. 2020 - 1 rsfMRI ABIDE I 1035 505 (435/70) 530 (443/87) 878 157 17.1 (NA) [NA] 16.82 (NA) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

UCLA, UM, USM, Yale, TCD

Yes CC400 No functional connectivity
Pearson's correlation 

coefficient between pairs of 
the mean time series of ROIs

NA NA NA NA NA NA No NA CNN 10-fold cross-validation No 0.7022 0.7746 0.6182

Shi, C. et al. 2022 - 1 rsfMRI ABIDE 623 287 (254/33) 336 (264/72) 518 105 16.46 (5.64) [NA] 15.72 (5.07) [NA] NA NA
NYU, UCLA, Pitt, Yale, USM, 

UM, TCD, KUL
Yes AAL No functional connectivity

correlation coefficient 
between pairs of the mean 

time series of ROIs
NA NA NA NA

upper triangular part 
followed by clustering, 
minimum spanning tree 

construction and a ranking 

NA No 4005 SVM
cross validation of a train-
test split of 70:30 repeated 

10 times per site
No 0.8861 0.86 0.8164

Shi, C. et al. 2021 - 1 rsfMRI ABIDE 353 159 (141/18) 194 (142/52) 283 70 16.91 (6.44) [NA] 16.29 (5.71) [NA] NA NA NYU, USM, UM Yes AAL No functional connectivity

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs 

which were later domain 

NA NA NA NA upper triangular part NA No 4005
SVM and novel domain 

adaptation method
5-fold cross-site-validation No 0.7128 0.8173 0.604

Sidhu, G. 2019 - 1 rsfMRI ABIDE 30 15 (NA/NA) 15 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA Stanford No NA No processed time series locally linear embedding NA NA NA NA
Sequential Forward 

Selection
NA No NA linear discriminant analysis

single-site train-test split of 
2:1

No 0.7 0.6 0.8

Sidhu, G. 2019 - 2 rsfMRI ABIDE 20 7 (NA/NA) 13 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA UM2 No NA No processed time series locally linear embedding NA NA NA NA
Sequential Forward 

Selection
NA No NA linear discriminant analysis

single-site train-test split of 
2:1

No 0.8 0.5 1.0

Song, Y. et al. 2019 - 1 rsfMRI ABIDE 235 119 (101/18) 116 (97/19) 198 37 NA (NA) [7.5, 45.1] NA (NA) [7.8, 56.2] NA NA
Stanford, KUL1, KUL2, Olin, 

Pitt, caltech
Yes AAL No

the metrics: modularity, 
global density, local density, 

distance, and node 
membership based on 

Pearson's correlation 
coefficient between mean 

time series of pairs of ROIs
NA NA NA NA RFE NA No 5 LDA 10-fold cross-validation No 0.7489 0.7143 0.7845



Spera, G. et al. 2019 - 1 rsfMRI ABIDE I 190 102 (102/0) 88 (88/0) 190 0 10.57 (1.31) [7.1, 13] 10.7 (1.34) [6.5, 12.9] 101.98 111.48 KKI, NYU, UCLA, UM Yes Harvard-Oxford No functional connectivity

Fisher's z-transformed 
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA
half of the connectivity 

matrix
NA No 5995 SVM

leave-one-site-out cross-
validation

No 0.71 0.69 0.74

Squarcina, L. et al. 2021 - 1 sMRI in-house 76 40 (36/4) 36 (28/8) 64 12 8.9 (3.5) [NA] 9.5 (3.4) [NA] 74 80.9
La Nostra Famiglia, 

Scientific Institute IRCCS, 
Pasiandi Prato, Udine, Italy

No Desikan-Killiany NA NA NA
average cortical thickness 

normalized to cortical 
volume

computation of the shortest 
distance between a vertex 

and the complementary 
surface

NA NA
greedy forward-feature 

selection
NA No 8 SVM

leave-one-out cross-
validation

No 0.842 0.8 0.889

Subah, F. et al. 2021 - 1 rsfMRI ABIDE 866 402 (NA/NA) 464 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes BASC No functional connectivity tangent space embedding NA NA NA NA lower triangular part NA No 7381 DNN (NN)
stratified 5-fold cross-

validation
No 0.8788 0.903 0.8578

Sun, J. et al. 2021 - 1 rsfMRI ABIDE 62 31 (28/3) 31 (26/5) 54 8 12.77 (2.06) [NA] 12.74 (1.52) [NA] NA NA UCLA No NA No
mean z-values of ROIs based 

on RSNs
ICA and normalization NA NA NA NA NA NA No NA RBF-SVM

leave-one-out cross-
validation

No 0.887 0.774 1.0

Supekar, K. et al. 2022 - 1 rsfMRI ABIDE 834 419 (368/51) 415 (340/75) 708 126 13.9 (6.6) [5.2, 42] 14.9 (5.9) [5.9, 40] 105 112 14 Yes Brainnetome Yes time-series per ROI
computation of the mean per 

ROI
NA NA NA NA NA gender, site, and age Yes NA stDNN (NN) 5-fold cross-validation No 0.7818 0.821 0.7422

Tang, M. et al. 2020 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes AAL No
functional connectivity and 

multichannel correlation 
matrix

correlation between the 
mean time series of pairs of 
ROIs and between fMRI data 

and ROI time series

NA NA NA NA upper triangular part NA Yes NA NN
multi-site train-test split of 

900:135
No 0.7401 0.9505 0.5396

Wang, C. et al. 2019 - 1 rsfMRI ABIDE I and II 531 255 (225/30) 276 (230/46) 455 76 17.03 (NA) [NA] 17.31 (NA) [NA] NA NA
caltech, KUL, NYU, OHSU, 

Olin, Pitt, SBL, SDSU, USM, 
Yale, NYU

Yes Clements et al. (2018) No functional connectivity

z-transformed Pearson's 
correlation coefficicients 

between mean time series of 
pairs of ROIs

NA NA NA NA
lower triangular part and 

SVM-RFE
NA No 148 linear SVM 10-fold cross-validation No 0.906 0.9062 0.9058

Wang, C. 2021 - 1 rsfMRI ABIDE 857 416 (361/55) 441 (367/74) 728 129 15.21 (NA) [NA] 15.61 (NA) [NA] NA NA

caltech, KUL, NYU, OHSU, 
Olin, Pitt, SBL, SDSU, USM, 
Yale, KKI, Stanford, UCLA, 

UM, NYU

Yes AAL No
functional connectivity 

matrices

Pearson's correlation 
coefficient between mean 

time series of pairs of ROIs
NA NA NA NA

lower triangular part 
followed by PCA

NA Yes NA SVM 10-fold cross-validation No 0.8444 0.8539 0.8057

Wang, H. et al. 2022 - 1 rsfMRI ABIDE 184 79 (68/11) 105 (79/26) 147 37 14.51 (6.23) [NA] 15.8 (3.23) [NA] NA NA NYU No AAL Yes functional connectivity
temporally constrained 

multiset canonical 
correlation analysis

NA NA NA NA t-test NA No NA SVM 5-fold cross-validation No 0.7081 0.6556 0.7417

Wang, J. et al. (2) 2019 - 1 rsfMRI ABIDE 183 78 (67/11) 105 (79/26) 146 37 NA (NA) [NA] NA (NA) [NA] NA NA NYU No AAL No
functional connectivity and 

high-order functional 
connectivity

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs 
and high-level correlation 

NA NA NA NA
upper triangular part and t-

test
NA No 600

sparse multiview task-
centralized ensemble

10-fold nested cross-
validation

Yes 0.726 0.79 0.64

Wang, J. et al. (2) 2019 - 2 rsfMRI ABIDE 96 42 (35/7) 54 (37/17) 72 24 NA (NA) [NA] NA (NA) [NA] NA NA UM1 No AAL No
functional connectivity and 

high-order functional 
connectivity

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs 
and high-level correlation 

NA NA NA NA
upper triangular part and t-

test
NA No 600

sparse multiview task-
centralized ensemble

10-fold nested cross-
validation

Yes 0.714 0.743 0.677

Wang, J. et al. 2019 - 1 rsfMRI ABIDE 388 188 (168/20) 200 (157/43) 325 63 NA (NA) [7.13, 42.3] NA (NA) [6.47, 39.4] NA NA NYU, USM, UM1 Yes AAL No
functional connectivity and 

high-order functional 
connectivity

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs 
and high-level correlation 

NA NA NA NA
multi-output Takagi-Sugeno-

Kang fuzzy system
NA No 300 SVM

nested five-fold cross-
validation

No 0.6526 0.7905 0.4253

Wang, N. et al. 2022 - 1 rsfMRI ABIDE I and II 609 280 (242/38) 329 (257/72) 499 110 17.09 (8.14) [NA] 17.45 (8.26) [NA] NA NA 21 Yes BASC No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA
similarity-driven multi-view 

linear reconstruction and 
nested SVD

NA No 78 SVM
leave-one-out cross-

validation
No 0.6842 0.7005 0.6364

Wang, Y. et al. 2020 - 1 rsfMRI ABIDE 949 419 (NA/NA) 530 (NA/NA) 803 146 NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes CC200, AAL, Dosenbach No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA lower triangular part NA Yes NA MLP (NN) 10-fold cross-validation Yes 0.7452 0.8069 0.6671

Wong, E. et al. 2018 - 1 rsfMRI ABIDE I 871 403 (NA/NA) 468 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 20 Yes Harvard-Oxford No
functional connectivity 

under an affine-invariant 
Riemannian mapping

Pearson's correlation 
between the mean time 
series of pairs of ROIs

NA NA NA NA upper triangular part NA No 6205 logistic regression 10-fold cross-validation No 0.711 0.838 0.585

Xiao, Z. et al. 2019 - 1 rsfMRI ABIDE II 198 117 (93/24) 81 (57/24) 150 48 9.32 (5.62) [5.22, 11.99] 9.67 (5.31) [5.88, 11.95] 107.87 109.4 NYU, GU, KKI Yes NA No RSNs
ICA and min-max 

normalization
NA NA NA NA NA NA Yes NA stacked autoencoder (NN)

[11, 33, 66, 99, 198]-fold 
cross-validation

No 0.9626 0.9803 0.9362

Xing, X. et al. 2018 - 1 rsfMRI ABIDE I 1096 527 (NA/NA) 569 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes AAL No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA NA NA Yes NA
CNN with element-wise 

filters (NN)
5-fold cross-validation No 0.6688 0.6644 0.704

Xu, G. et al. 2022 - 1 rsfMRI ABIDE 963 468 (410/58) 495 (404/91) 814 149 16.7 (8.2) [NA] 16.8 (7.3) [NA] NA NA 17 Yes CC200 Yes
dynamic functional 

connectivity

Fisher's z-transformed 
Pearson's correlation 

coefficient between the 
windowed mean time series 

NA NA NA NA NA NA Yes 4860 DNN 5-fold cross-validation No 0.677 0.702 0.623

Yamin, M. et al. 2020 - 1 rsfMRI
UCLA Multimodal 

Connectivity Database
79 42 (NA/NA) 37 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA UCLA No Power et al. (2011) No

the distance to clusters of 
manifolds based on 

functional connectivity

log Euclidean distance, K-
means clustering, and 
Pearson's correlation 

coefficient between the mean 

NA NA NA NA NA NA No 4 SVM 5-fold cross-validation No 0.6582 0.7143 0.5946

Yang, C. et al. 2021 - 1 rsfMRI ABIDE I 871 403 (NA/NA) 468 (NA/NA) 727 144 NA (NA) [NA] NA (NA) [NA] NA NA NA Yes Harvard-Ofxord No
constrained functional 

connectivity

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA
upper triangular part, two-

sample t-test, and LASSO
NA Yes NA

graph attention network and 
MLP (NN)

10-fold cross-validation No 0.724 0.7115 0.75

Yang, M. et al. 2021 - 1 rsfMRI ABIDE I 184 79 (68/11) 105 (79/26) 147 37 14.52 (6.97) [NA] 15.81 (6.25) [NA] 107.91 113.15 NYU No NA No
subject-specific BFN spatial 

maps
ICA and dual regression NA NA NA NA NA NA Yes NA

3D CNN with channel-wise 
attention mechanism

10-fold cross-validation No 0.7772 0.7848 0.7714

Yang, R. et al. 2021 - 1 sMRI ABIDE 58 30 (NA/NA) 28 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NYU No NA NA NA NA sMRI images unspecified processing NA NA NA NA Yes NA CNN
stratified 10-fold cross-

validation
No 0.838 0.853 0.823

Yang, X. et al. 2020 - 1 rsfMRI ABIDE 1035 505 (NA/NA) 530 (NA/NA) 878 157 NA (NA) [NA] NA (NA) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes CC400 No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA upper triangular part NA No 77028 MLP (NN) 5-fold cross-validation No 0.7527 0.7406 0.7642

Yi, T. et al. 2022 - 1 sMRI in-house 41 24 (18/6) 17 (12/5) 30 11 2.6908 (0.61) [NA] 2.9117 (0.655) [NA] NA NA NA No AAL NA NA NA
global and local graph 

metrics based on structural 
connectivity

Jensen-Shannon divergence 
similarity estimation 
between pairs of ROIs

NA NA Student's t-test NA No NA SVM
leave-one-out cross-

validation
No 0.9459 0.9411 0.95

Yin, W. et al. 2022 - 1 rsfMRI ABIDE I 871 403 (NA/NA) 468 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA Yes Power No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA NA NA Yes 600 MLP (NN) 5-fold cross-validation No 0.872 0.899 0.803

Yuan, D. et al. 2019 - 1 rsfMRI ABIDE 216 83 (NA/NA) 133 (NA/NA) 167 49 NA (NA) [NA] NA (NA) [NA] NA NA NYU, UCLA1, KKI, Yale Yes NA No functional connectivity

Pearson's correlation 
coefficients between the 

mean time series of pairs of 
ROIs

NA NA NA NA t-test and elastic net NA No 27 SVM
10-fold cross-validation and 

oversampling of 
underrepresented group

No 0.6662 0.5663 0.7293

Zhang, Fan et al. 2018 - 1 dMRI
Center for Autism Research, 

Children's Hospital of 
Philadelphia

149 70 (70/0) 79 (79/0) 149 0 11 (2.6) [NA] 11.1 (2.7) [NA] NA NA NA No own NA NA NA NA NA

FA, MD, and the minimum, 
mean, and maximum of FA 

and MD for each fibre 
cluster

computations per cluster of 
white matter tracts

signal-to-noise ratio 
coefficient

NA No NA SVM 10-fold cross-validation No 0.7833 0.841 0.7286

Zhang, Fangyu et al. 2022 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) 878 157 NA (NA) [NA] NA (NA) [NA] NA NA 17 Yes CC400 No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA
difference between step 
distribution curves and 

upper triangular part
NA No 3170 MLP (NN) 10-fold cross-validation No 0.7812 0.7788 0.7834

Zhang, J. et al. 2022 - 1 rsfMRI ABIDE I 1035 505 (NA/NA) 530 (NA/NA) 878 157 NA (NA) [NA] NA (NA) [NA] NA NA

caltech, CMU, KKI, KUL, 
maxmul, NYU, OHSU, Olin, 
Pitt, SBL, SDSU, Stanford, 

TCD, UCLA, UM, USM, Yale

Yes CC200 No functional connectivity
Pearson's correlation 

coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA
upper triangular part and F-

score
NA No 2000

autoencoder and single-
layer perceptron (NN)

10-fold cross-validation No 0.709 0.707 0.755

Zhang, Li et al. 2021 - 1 rsfMRI ABIDE 474 221 (199/22) 253 (201/52) 400 74 16.47 (5.82) [NA] 16.15 (5.18) [NA] NA NA NYU, UM, UCLA, USM, KUL Yes Harvard-Oxford No
low-rank representation of 

functional connectivity

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs

NA NA NA NA lower triangular part NA No NA GCN (NN) cross-site train-test split No 0.7353 0.7872 0.7154

Zhang, Liangliang et al. 2020 - 1 rsfMRI ABIDE I 47 21 (21/0) 26 (26/0) 47 0 25.2 (4.9) [NA] 25.3 (6.3) [NA] 107.9 113.1 USM No AAL No sample entropy
the distance between mean 

time series of ROIs over time
NA NA NA NA two-sample t-test NA No NA SVM

leave-one-out cross-
validation

No 0.7872 0.7619 0.8077

Zhang, M. et al. 2020 - 1 rsfMRI and sMRI IMPAC 1127 537 (NA/NA) 590 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA Yes MSDL No
singular values of functional 
connectivity matrix per ROI

SVD
volume, surface area, 

thickness
Desikan protocol NA NA NA NA No NA MMDL (NN) 8-fold cross-validation Yes 0.69 0.79 0.689

Zhang, Y. et al. 2021 - 1 rsfMRI ABIDE 50 23 (NA/NA) 27 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NA No NA No functional connectivity
function connections 
between pairs of ROIs

NA NA NA NA
upper triangular part, t-test, 

and maximum correlation 
methods

NA No NA SVM 5-fold cross-validation No 0.8971 0.8755 0.92

Zhang, Z. et al. 2020 - 1 dMRI ABIDE II 52 26 (26/0) 26 (26/0) 52 0 38.15 (16.18) [NA] 40 (15.35) [NA] 109.31 111.27 BNI No brain connectome NA NA NA NA NA

whole-brain fibre density, 
fibre bundle cross section, 
and a combination of the 

former and the latter

fixel-based analysis
a combination of the t-test, 

recursive feature 
elimination and LASSO

NA No NA SVM 3-fold cross-validation No 0.73 0.72 0.73

Zhao, F. et al. 2018 - 1 rsfMRI ABIDE 100 54 (47/7) 46 (40/6) 87 13 10.7 (2.28) [NA] 11.22 (2.34) [NA] 109.41 114.2 NYU No AAL No
multi-level functional 

connectivity

Pearson's correlation 
coefficient between the mean 
time series of pairs of ROIs 

which is repeated on the 

NA NA NA NA
lower triangular part and 

LASSO
NA No NA SVM 10-fold cross-validation Yes 0.81 0.82 0.8

Zhao, F. et al. 2020 - 1 rsfMRI ABIDE 92 45 (36/9) 47 (36/11) 72 20 11.1 (2.3) [NA] 11 (2.3) [NA] 106.8 113.3 NYU No AAL Yes
(central moments of) multi-

level dynamic functional 
connectivity

Pearson's correlation 
coefficient between the 

(sliding) windowed mean 
time series of pairs of ROIs 

NA NA NA NA
lower triangular part, two-

sample t-test, and LASSO
NA No NA SVM 6-fold cross-validation Yes 0.83 0.82 0.84

Zhao, F. et al. 2022 - 1 rsfMRI ABIDE 92 45 (36/9) 47 (36/11) 72 20 11.1 (2.3) [NA] 11 (2.3) [NA] 106.8 113.3 NYU No AAL Yes

high- and low order dynamic 
functional connectivity 
between and inside of 
resting-state networks

Pearson's correlation 
coefficient between the 

(sliding) windowed mean 
time series of pairs of ROIs 

NA NA NA NA
lower-triangular part, two-

sample t-test, and LASSO
NA No NA SVM 5-fold cross-validation No 0.81 0.78 0.83

Zhao, M. et al. 2022 - 1 rsfMRI ABIDE 1522 743 (645/98) 779 (585/194) 1230 292 16.6 (9.1) [NA] 16.2 (8.4) [NA] NA NA NA Yes NA No
time series of independent 

components and functional 
connectivity

independent component 
analysis and Pearson's 
correlation coefficient 
between the mean time 

NA NA NA NA upper triangular part NA Yes NA
convolutional recurrent 

neural network with 
attention module (NN)

10-fold cross-validation No 0.724 0.742 0.705

Zu, C. et al. 2019 - 1 rsfMRI ABIDE 92 45 (NA/NA) 47 (NA/NA) NA NA NA (NA) [NA] NA (NA) [NA] NA NA NYU No AAL No
functional connectivity of 

learned hypergraph 
subnetworks

Pearson's correlation 
coefficient

NA NA NA NA NA NA No NA STM 10-fold cross-validation No 0.8765 0.8778 0.8766

{d, rsf, s}MRI: {diffusion, 
resting-state functional, 

structural} magnetic 
resonance imaging

ASD: autism spectrum 
disorder, NASD: number of 

individuals with ASD

HC: healthy controls, NHC: 
number of healthy controls

Nm: number of males 
included in whole study

Nf: numer of females 
included in whole study

std: standard deviation
FIQ: functional intelligence 

quotient 

BNI: Barrow Neurological 
Institute, ETH: ETH Zürich, 

GU: Georgetown University, 

 EMC: Erasmus Medical 
Center, IU: Indiana 

University, IP: Institut 
Pasteur and Robert Debré 

AAL: automated anotmical 
labelling, BASC: bootstrap 

analysis of stable clusters, 
CC: Craddock

BFN: brain functional 
networks, BOLD: blood-
oxygen-level dependent, 

DMN: default mode network 

CNN: convolutional neural 
network, FC: functional 
connectivity, {I, P}CA: 

{independent, principal} 

{G, W}M: {gray, white} matter

FA: fractional anisotropy, 
JHU: Johns Hopkins 

University, MD: mean 
diffusivity

ANOVA: analysis of variance, 
KNN: K-nearest neighbors, 

RFE: recursive feature 
elimination, SVM: support 

{f, v, p IQ}: {functional, 
verbal, performance} IQ

{A, C, D, R}NN: {artificial, 
convolutional, deep, 

recurrent} neural network, 
DBN: deep belief network

(m/f): (male/female)

caltech: California Institute 
of Technology, CMU: 

Carnegie Mellon University, 
KKI: Kennedy Krieger 

UCD: University of California 
Davis, Umiami: University of 

Miami

Dos: Dosenbach, MSDL: multi-
subject dictionary learning, 

SRI24: it's a name 
(abbreviation not found) 

FFT: fast Fourier transform, 
LASSO: least absolute 

shrinkage and selector 
operator, HMM: hidden 

PSD: power spectral density, 
SVD: singular value 

decomposition

GCN: graph convolutional 
network, LDA: linear 

discriminant analysis, LSTM: 
long-short term memory

KUL: University of Leuven, 
maxmul: Ludwig 

Maximilians University 
Munich

LSTM: long-short term 
memory, ROI: region of 

interest, RSN: resting-state 
network, SURF: see paper.

MLP: multi-layer perceptron, 
RBF: radial basis function, 
RF: random forest, SV{C,M}: 

support vector {machine, 
NYU: NYU Langone Medical 

Center, OHSU, Oregon Health 
and Science University, Olin: 

Olin, Institute of Living at 
Pitt: University of Pittsburgh 

School of Medicine, SBL: 
Social Brain Lab Groningen, 

SDSU: San Diego State 

TCD: Trinity Centre for Health 
Sciences, UCLA: University of 

California, Los Angeles,  


