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Appendix 1. Effect of alpha binaural beats (ABB) thresholded using a combination of a p-FDR < 0.001 connection-level threshold and a 

corrected p-FDR < 0.001 cluster-level. 

Circuit Analysis Unit Statistic p-unc p-FDR Effect Size 

(Hedges’ g) 

1 Cluster 1/78 F(2,26) = 42.72 0.000000 0.000000 2.804 

Left Lingual Gyrus-Dorsal Attention Networks (Left Intraparietal Sulci)( −39, 

−43,52) 

T(27) = 7.49 0.000000 0.000008 2.384 

Left Lingual Gyrus-Dorsal Attention Networks (Right Frontal Eye Fields) (30, −6,64) T(27) = 6.37 0.000001 0.000066 2.265 

Medial Visual Networks (2, −79, 12)-Dorsal Attention Networks (Right Frontal Eye 

Fields)(30, −6, 64) 

T(27) = 6.05 0.000002 0.000155 2.261 

Medial Visual Networks (2, −79, 12)-Precentral Gyrus Right T(27) = 6.04 0.000002 0.000155 2.197 

Medial Visual Networks (2, −79, 12)-Postcentral Gyrus Right T(27) = 5.87 0.000003 0.000163 2.328 

Right Precentral Gyrus-Right Supracalcarine Cortex T(27) = 6.22 0.000001 0.000187 2.182 

Right Precentral Gyrus-Left Occipital Pole T(27) = 5.83 0.000003 0.000187 2.179 

Right Precentral Gyrus-Medial Visual Networks (2, −79, 12) T(27) = 5.82 0.000003 0.000187 2.137 

Medial Visual Networks (2, −79, 12)-Dorsal Attention Networks (Left Intraparietal 

Sulci)( −39, −43, 52) 

T(27) = 5.71 0.000005 0.000188 2.122 

Right Precentral Gyrus-Right Cuneal Cortex T(27) = 5.67 0.000005 0.000209 2.089 

Medial Visual Networks (2, −79, 12)-Left Postcentral Gyrus T(27) = 5.58 0.000006 0.000209 2.021 

Medial Visual Networks (2, −79, 12)-Anterior Division Left Supramarginal Gyrus T(27) = 5.40 0.000010 0.000251 2.018 

Medial Visual Networks (2, −79, 12)-Right Lateral Sensorimotor Networks (56, −10, 

29) 

T(27) = 5.39 0.000011 0.000251 2.227 

Right Postcentral Gyrus-Left Occipital Fusiform Gyrus T(27) = 5.95 0.000002 0.000392 2.804 

Right Precentral Gyrus-Left Intracalcarine Cortex T(27) = 5.31 0.000013 0.000427 1.988 

Right Lingual Gyrus-Dorsal Attention Networks (Right Frontal Eye Fields) (30, −6, 

64) 

T(27) = 5.88 0.000003 0.000469 2.201 

Left Supracalcarine Cortex-Dorsal Attention Networks (Left Intraparietal Sulci) (−39, 

−43, 52) 

T(27) = 5.86 0.000003 0.000500 2.194 



3 

 

AIMS Neuroscience          Volume 12, Issue 2, 147–179. 

Left Lingual Gyrus-Dorsal Attention Networks (Right Intraparietal Sulci) (39, −42, 

54) 

T(27) = 5.41 0.000010 0.000554 2.025 

Right Precentral Gyrus-Right Intracalcarine Cortex T(27) = 5.08 0.000024 0.000662 1.902 

Left Lingual Gyrus-Left Postcentral Gyrus T(27) = 5.15 0.000020 0.000684 1.928 

Left Lingual Gyrus-Right Precentral Gyrus T(27) = 5.14 0.000021 0.000684 1.924 

Medial Visual Networks (2, −79, 12)-Left Lateral Sensorimotor Networks (−55, −12, 

29) 

T(27) = 4.96 0.000034 0.000693 1.857 

Medial Visual Networks (2, −79, 12)-.Dorsal Attention Networks (Left Frontal Eye 

Fields)( −27, −9, 64) 

T(27) = 4.86 0.000045 0.000812 1.819 

Right Precentral Gyrus-Right Occipital Pole T(27) = 4.89 0.000041 0.000962 1.830 

Cluster 2/78 F(2,26) = 19.83 0.000006 0.000230  

Right Parietal Operculum Cortex-Right Occipital Fusiform Gyrus T(27) = 6.53 0.000001 0.000086 2.444 

Right Parietal Operculum Cortex-Left Occipital Pole T(27) = 5.92 0.000003 0.000133 2.216 

Right Parietal Operculum Cortex-Visual Occipital Networks (0, −93, −4) T(27) = 5.85 0.000003 0.000133 2.190 

Right Parietal Operculum Cortex-Right Occipital Pole T(27) = 5.83 0.000003 0.000133 2.182 

Right Parietal Operculum Cortex-Left Occipital Fusiform Gyrus T(27) = 5.33 0.000012 0.000406 1.995 

Right Parietal Operculum Cortex-Left Visual Lateral Networks (−37, −79, 10) T(27) = 5.06 0.000026 0.000713 1.894 

3 Cluster 1/136 F(2,26) = 30.56 0.000000 0.000020  

Left Lingual Gyrus-Right Pars Opercularis Inferior Frontal Gyrus T(27) = 5.83 0.000003 0.000538 2.182 

Right Occipital Fusiform Gyrus-Right Pars Opercularis Inferior Frontal Gyrus T(27) = 5.65 0.000005 0.000862 2.115 

4 Cluster 1/66 F(2,26) = 31.16 0.000000 0.000008  

Left Temporal Pole-Right Postcentral Gyrus T(27) = 5.82 0.000003 0.000557 2.179 

5 Cluster 1/210 F(2,26) = 29.78 0.000000 0.000040  

Right Posterior Parietal Cortex Frontoparietal Networks (52, −52, 45)-Left Heschl’s 

Gyrus 

T(27) = 5.95 0.000002 0.000097 2.227 

Right Posterior Parietal Cortex Frontoparietal Networks (52, −52, 45)-Right Insular 

Cortex 

T(27) = 5.40 0.000011 0.000343 2.021 

Right Parietal Operculum Cortex-Right Posterior Parietal Cortex Frontoparietal T(27) = 5.72 0.000004 0.000362 2.141 
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Networks (52, −52, 45) 

Left Parietal Operculum Cortex-Right Posterior Parietal Cortex Frontoparietal 

Networks (52, −52, 45) 

T(27) = 5.80 0.000004 0.000362 2.171 

Left Parietal Operculum Cortex-Left Posterior Parietal Cortex Frontoparietal 

Networks (−46, −58, 49) 

T(27) = 5.72 0.000004 0.000362 2.141 

Right Posterior Parietal Cortex Frontoparietal Networks (52, −52, 45)-Left Planum 

Temporale 

T(27) = 5.13 0.000022 0.000588 1.920 

Left Posterior Parietal Cortex Frontoparietal Networks (−46, −58, 49)-Right Planum 

Polare 

T(27) = 5.48 0.000008 0.000673 2.051 

Left Posterior Parietal Cortex Frontoparietal Networks (−46, −58, 49)-Right Parietal 

Operculum Cortex 

T(27) = 5.44 0.000009 0.000673 2.036 

Right Angular Gyrus-Right Insular Cortex T(27) = 5.43 0.000010 0.000778 2.033 

Cluster 3/210 F(2,26) = 24.14 0.000001 0.000083  

Right Angular Gyrus-Right Central Opercular Cortex T(27) = 7.52 0.000000 0.000007 2.815 

Right Posterior Parietal Cortex Frontoparietal Networks (52, −52, 45)-Right Heschl’s 

Gyrus 

T(27) = 6.55 0.000001 0.000044 2.452 

Right Posterior Parietal Cortex Frontoparietal Networks (52, −52, 45)-Right Planum 

Temporale 

T(27) = 6.43 0.000001 0.000044 2.407 

Right Posterior Parietal Cortex Frontoparietal Networks (52, −52, 45)-Right Central 

Opercular Cortex 

T(27) = 6.36 0.000001 0.000044 2.381 

Right Planum Temporale-Right Posterior Parietal Cortex Frontoparietal Networks 

(52, −52, 45) 

T(27) = 6.28 0.000001 0.000165 2.351 

Leftt Posterior Parietal Cortex Frontoparietal Networks (−46, −58, 49)-Right Central 

Opercular Cortex 

T(27) = 5.34 0.000012 0.000673 1.999 

Right Planum Temporale-Right Middle Frontal Gyrus T(27) = 5.30 0.000013 0.000816 1.984 

Right Planum Temporale-Right Angular Gyrus T(27) = 5.20 0.000018 0.000816 1.947 

Right Planum Temporale-Right Lateral Prefrontal Cortex Frontoparietal Networks 

(41, 38, 30) 

T(27) = 5.16 0.000020 0.000816 1.932 
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Right Central Opercular Cortex-Right Angular Gyrus T(27) = 5.35 0.000012 0.000970 2.003 

Cluster 4/210 F(2,26) = 23.25 0.000002 0.000085  

Right Parietal Operculum Cortex-Right Posterior Division Supramarginal Gyrus T(27) = 7.05 0.000000 0.000023 2.639 

Cluster 5/210 F(2,26) = 18.99 0.000008 0.000346  

Right Central Opercular Cortex-Left posterior Superior Temporal Gyrus Language 

Networks (−57, −47, 15) 

T(27) = 6.00 0.000002 0.000347 2.246 

6 Cluster 3/66 F(2,26) = 18.48 0.000010 0.000224  

Right Precentral Gyrus-Left Insular Cortex T(27) = 5.85 0.000003 0.000473 2.190 

Right Precentral Gyrus-Right Insular Cortex T(27) = 5.62 0.000006 0.000473 2.104 

11 Cluster 1/120 F(2,26) = 30.65 0 0.000017  

Right Inferior Division Lateral Occipital Cortex-Left Posterior Division Middle 

Temporal Gyrus 

T(27) = 5.87 0.000003 0.000488 2.197 

Left Temporooccipital Part Middle Temporal Gyrus-Left Occipital Fusiform Gyrus T(27) = 5.82 0.000003 0.000561 2.179 

Appendix 2. Effect of alpha binaural beats embedded with white noise (AWB) thresholded using a combination of a p-FDR < 0.001 

connection-level threshold and a corrected p-FDR < 0.001 cluster-level threshold (MVPA omnibus test). 

Circuit Analysis Unit Statistic p-unc p-FDR Effect Size 

(Hedges’ g) 

1 Cluster 1/78 F(2,26) = 51.28 0.000000 0.000000  

Right Precentral Gyrus-Right Supracalcarine Cortex T(27) = 9.61 0.000000 0.000000 3.597 

Right Precentral Gyrus-Right Cuneal Cortex T(27) = 8.73 0.000000 0.000000 3.268 

Right Precentral Gyrus-Medial Visual Networks (2, −79, 12) T(27) = 8.37 0.000000 0.000000 3.133 

Right Precentral Gyrus-Right Lingual Gyrus T(27) = 7.77 0.000000 0.000001 2.909 

Right Precentral Gyrus-Right Intracalcarine Cortex T(27) = 7.54 0.000000 0.000001 2.822 

Right Precentral Gyrus-Left Intracalcarine Cortex T(27) = 7.37 0.000000 0.000002 2.759 

Right Precentral Gyrus-Left Cuneal Cortex T(27) = 7.25 0.000000 0.000002 2.714 

Superior Sensorimotor Networks (0, −31, 67)-Left Intracalcarine Cortex T(27) = 7.86 0.000000 0.000003 2.942 

Superior Sensorimotor Networks (0, −31, 67)-Medial Visual Networks (2, −79, 12) T(27) = 7.50 0.000000 0.000004 2.807 
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Superior Sensorimotor Networks (0, −31, 67)-Right Lingual Gyrus T(27) = 6.93 0.000000 0.000010 2.594 

Right Precentral Gyrus-Left Supracalcarine Cortex T(27) = 6.45 0.000001 0.000013 2.414 

Right Postcentral Gyrus-Right Supracalcarine Cortex T(27) = 7.11 0.000000 0.000016 2.661 

Right Postcentral Gyrus-Medial Visual Networks (2, −79, 12) T(27) = 6.92 0.000000 0.000016 2.590 

Right Precentral Gyrus-Left Lingual Gyrus T(27) = 6.30 0.000001 0.000017 2.358 

Left Lingual Gyrus-Right Postcentral Gyrus T(27) = 7.09 0.000000 0.000021 2.654 

Superior Sensorimotor Networks (0, −31, 67)-Right Intracalcarine Cortex T(27) = 6.51 0.000001 0.000023 2.437 

Left Lingual Gyrus-Left Postcentral Gyrus T(27) = 6.70 0.000000 0.000028 2.508 

Superior Sensorimotor Networks (0, −31, 67)-Right Supracalcarine Cortex T(27) = 6.19 0.000001 0.000040 2.317 

Superior Sensorimotor Networks (0, −31, 67)-Right Cuneal Cortex T(27) = 6.14 0.000001 0.000040 2.298 

Superior Sensorimotor Networks (0, −31, 67)-Left Cuneal Cortex T(27) = 5.89 0.000003 0.000066 2.205 

Right Postcentral Gyrus-Right Intracalcarine Cortex T(27) = 5.82 0.000003 0.000127 2.179 

Right Postcentral Gyrus-Right Occipital Pole T(27) = 5.74 0.000004 0.000127 2.149 

Right Postcentral Gyrus-Left Intracalcarine Cortex  T(27) = 5.72 0.000004 0.000127 2.141 

Right Postcentral Gyrus-Left Cuneal Cortex T(27) = 5.70 0.000005 0.000127 2.134 

Superior Sensorimotor Networks (0, −31, 67)-Right Occipital Fusiform Gyrus  T(27) = 5.50 0.000008 0.000146 2.059 

Left Juxtapositional Lobule Cortex (formerly Supplementary Motor Cortex)-Right 

Occipital Fusiform Gyrus  

T(27) = 6.21 0.000001 0.000162 2.325 

Left Juxtapositional Lobule Cortex (formerly Supplementary Motor Cortex)-Right 

Intracalcarine Cortex  

T(27) = 6.02 0.000002 0.000162 2.253 

Right Precentral Gyrus-Left Occipital Pole T(27) = 5.41 0.000010 0.000164 2.025 

Left Lingual Gyrus-Right Precentral Gyrus  T(27) = 5.70 0.000005 0.000257 2.134 

Superior Sensorimotor Networks (0, −31, 67)-Left Lingual Gyrus T(27) = 5.24 0.000016 0.000258 1.961 

Left Juxtapositional Lobule Cortex (formerly Supplementary Motor Cortex)-Left 

Intracalcarine Cortex 

T(27) = 5.64 0.000006 0.000300 2.111 

Left Juxtapositional Lobule Cortex (formerly Supplementary Motor Cortex)-Medial 

Visual Networks (2, −79, 12) 

T(27) = 5.52 0.000008 0.000306 2.066 

Right Postcentral Gyrus-Right Cuneal Cortex  T(27) = 5.31 0.000013 0.000307 1.988 
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Right Postcentral Gyrus-Right Lingual Gyrus T(27) = 5.24 0.000016 0.000328 1.961 

Left Lingual Gyrus-Right Lateral Sensorimotor Networks (56, −10, 29) T(27) = 5.46 0.000009 0.000360 2.044 

Medial Visual Networks (2, −79, 12)-Left Postcentral Gyrus T(27) = 5.81 0.000003 0.000365 2.175 

Medial Visual Networks (2, −79, 12)-Left Precentral Gyrus T(27) = 5.53 0.000007 0.00 2.070 

Medial Visual Networks (2, −79, 12)-Right Precentral Gyrus T(27) = 5.45 0.000009 0.00 2.040 

Medial Visual Networks (2, −79, 12)-Right Postcentral Gyrus T(27) = 5.42 0.000010 0.00 2.029 

Medial Visual Networks (2, −79, 12)-Dorsal Attention Networks (Left Intraparietal 

Sulci) (−39, −43, 52) 

T(27) = 5.35 0.00 0.00 2.003 

Medial Visual Networks (2, −79, 12)-Left Lateral Sensorimotor Networks (−55, −12, 

29) 

T(27) = 5.30 0.000013 0.00 1.984 

Right Postcentral Gyrus-Left Occipital Fusiform Gyrus  T(27) = 5.11 0.000023 0.00 1.913 

Medial Visual Networks (2, −79, 12)-Right Lateral Sensorimotor Networks (56, −10, 

29) 

T(27) = 5.17 0.000020 0.00 1.935 

Connection Superior Sensorimotor Networks (0, −31, 67)-Right Occipital Pole  T(27) = 4.98 0.00 0.00 1.864 

Medial Visual Networks (2, −79, 12)-Dorsal Attention Networks (Right Intraparietal 

Sulci) (39, −42, 54) 

T(27) = 5.09 0.00 0.00 1.905 

Right Occipital Fusiform Gyrus-Right Juxtapositional Lobule Cortex (formerly 

Supplementary Motor Cortex) 

T(27) = 5.85 0.000003 0.00 2.190 

Right Intracalcarine Cortex-Right Postcentral Gyrus  T(27) = 5.85 0.000003 0.00 2.190 

Left Occipital Pole-Right Superior Parietal Lobule T(27) = 5.70 0.000005 0.00 2.134 

Left Occipital Pole-Right Postcentral Gyrus T(27) = 5.58 0.000006 0.00 2.089 

Right Postcentral Gyrus-Left Lingual Gyrus T(27) = 4.94 0.000036 0.00 1.849 

Superior Sensorimotor Networks (0, −31, 67)-Left Occipital Fusiform Gyrus  T(27) = 4.83 0.00 0.00 1.808 

Left Occipital Pole-Right Precentral Gyrus  T(27) = 5.26 0.000015 0.00 1.969 

Left Occipital Pole-Left Postcentral Gyrus  T(27) = 5.20 0.000018 0.00 1.947 

Right Intracalcarine Cortex-Right Precentral Gyrus  T(27) = 5.33 0.000013 0.00 1.995 

Right Intracalcarine Cortex-Left Postcentral Gyrus  T(27) = 5.29 0.000014 0.00 1.980 

Right Intracalcarine Cortex-Left Precentral Gyrus T(27) = 5.19 0.000018 0.00 1.943 



8 

 

AIMS Neuroscience          Volume 12, Issue 2, 147–179. 

Left Occipital Pole-Superior Sensorimotor Networks (0, −31, 67) T(27) = 5.10 0.00 0.00 1.909 

Right Intracalcarine Cortex-Right Lateral Sensorimotor Networks (56, −10, 29) T(27) = 5.07 0.000025 0.00 1.898 

5 Cluster 1/210 F(2,26) = 23.95 0.00 0.00  

Right Precentral Gyrus-Right Middle Frontal Gyrus  T(27) = 6.47 0.00 0.00 2.422 

Right Angular Gyrus-Right Lateral Sensorimotor Networks (56, −10, 29) T(27) = 5.82 0.00 0.00 2.179 

Cluster 2/210 F(2,26) = 23.26 0.00 0.00  

Right Frontal Pole-Right Lateral Sensorimotor Networks (56, −10, 29) T(27) = 6.77 0.00 0.00 2.534 

Right Frontal Pole-Left Lateral Sensorimotor Networks (−55, −12, 29) T(27) = 6.13 0.00 0.00 2.295 

Left Planum Temporale-Right Frontal Pole T(27) = 6.10 0.00 0.00 2.283 

6 Cluster 1/66 F(2,26) = 38.11 0.000000 0.000001  

Left Precentral Gyrus-Right Anterior Division Supramarginal Gyrus T(27) = 6.38 0.000001 0.000126 2.388 

Superior Sensorimotor Networks (0, −31, 67)-Right Anterior Division Supramarginal 

Gyrus 

T(27) = 6.17 0.000001 0.000220 2.310 

Right Lateral SensoriMotor Networks (56, −10, 29)-Left Anterior Division 

Supramarginal Gyrus 

T(27) = 5.97 0.000002 0.000378 2.235 

Right Anterior Division Supramarginal Gyrus-Superior Sensorimotor Networks (0, 

−31, 67) 

T(27) = 5.47 0.000009 0.000699 2.048 

Cluster 2/66 F(2,26) = 32.14 0.000000 0.000003  

Left Postcentral Gyrus-Right Supramarginal Gyrus Salience Networks (62, −35, 32) T(27) = 6.07 0.000002 0.000283 2.272 

Left Postcentral Gyrus-Left Rostral Prefrontal Cortex Salience Networks (−32, 45, 

27) 

T(27) = 5.79 0.000004 0.000300 2.167 

Left Rostral Prefrontal Cortex Salience Networks (−32, 45, 27)-Left Precentral Gyrus  T(27) = 5.95 0.000002 0.000394 2.227 

Left Precentral Gyrus-Right Anterior Insula Salience Networks (47, 14, 0) T(27) = 5.42 0.000010 0.000810 2.029 

Left Rostral Prefrontal Cortex Salience Networks (−32, 45, 27)-Right Lateral 

Sensorimotor Networks (56, −10, 29) 

T(27) = 5.11 0.000023 0.000923 1.913 

Left Rostral Prefrontal Cortex Salience Networks (−32, 45, 27)-Left Postcentral 

Gyrus 

T(27) = 4.98 0.000032 0.000978 1.864 

Left Rostral Prefrontal Cortex Salience Networks (−32, 45, 27)-Left Lateral T(27) = 4.94 0.000036 0.000978 1.849 
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Sensorimotor Networks (−55, −12, 29) 

Cluster 3/66 F(2,26) = 27.76 0.000000 0.000007  

Left Central Opercular Cortex-Left Anterior Division Supramarginal Gyrus T(27) = 5.87 0.000003 0.000245 2.197 

Right Planum Polare-Right Anterior Division Supramarginal Gyrus T(27) = 5.94 0.000002 0.000407 2.224 

Right Parietal Operculum Cortex-Superior Sensorimotor Networks (0, −31, 67) T(27) = 5.83 0.000003 0.000535 2.182 

Right Juxtapositional Lobule Cortex (formerly Supplementary Motor Cortex)-Left 

Lateral Sensorimotor Networks (−55, −12, 29) 

T(27) = 5.67 0.000005 0.000680 2.122 

Right Juxtapositional Lobule Cortex (formerly Supplementary Motor Cortex)-Left 

Precentral Gyrus 

T(27) = 5.48 0.000008 0.000680 2.051 

Right Anterior Division Supramarginal Gyrus- Right Central Opercular Cortex T(27) = 5.55 0.000007 0.000699 2.078 

Right Central Opercular Cortex-Left Anterior Division Supramarginal Gyrus T(27) = 5.26 0.000015 0.000834 1.969 

Cluster 4/66 F(2,26) = 27.36 0.000000 0.000007  

Left Parietal Operculum Cortex-Dorsal Attention Networks (Right Intraparietal 

Sulci) (39, −42, 54) 

T(27) = 6.53 0.000001 0.000086 2.444 

Left Central Opercular Cortex-Dorsal Attention Networks (Left Intraparietal 

Sulci)( −39, −43, 52) 

T(27) = 6.33 0.000001 0.000145 2.370 

Dorsal Attention Networks (Left Intraparietal Sulci) (−39, −43, 52)-Left Planum 

Temporale  

T(27) = 5.45 0.000009 0.000517 2.040 

Right Central Opercular Cortex-Dorsal Attention Networks (Left Intraparietal Sulci) 

(−39, −43, 52) 

T(27) = 5.54 0.000007 0.000834 2.074 

Left Central Opercular Cortex-Left Superior Parietal Lobule  T(27) = 5.25 0.000016 0.000847 1.965 

Cluster 7/66 F(2,26) = 16.31 0.000026 0.000242  

Left Rostral Prefrontal Cortex Salience Networks (−32, 45, 27)-Left Juxtapositional 

Lobule Cortex (formerly Supplementary Motor Cortex) 

T(27) = 5.68 0.000005 0.000399 2.126 

Left Rostral Prefrontal Cortex Salience Networks (−32, 45, 27)-Right Central 

Opercular Cortex 

T(27) = 5.53 0.000007 0.000399 2.070 

Right Central Opercular Cortex-Left Supramarginal Gyrus Salience Networks (−60, 

−39, 31) 

T(27) = 5.32 0.000013 0.000834 1.991 
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Cluster 8/66 F(2,26) = 15.75 0.000033 0.000272  

Dorsal Attention Networks (Left Intraparietal Sulci) (−39, −43, 52)-Right Anterior 

Insula Salience Networks (47, 14, 0) 

T(27) = 5.54 0.000007 0.000517 2.074 

Dorsal Attention Networks (Left Intraparietal Sulci) (−39, −43, 52)-Right 

Supramarginal Gyrus Salience Networks (62, −35, 32) 

T(27) = 5.43 0.000010 0.000517 2.033 

15 Cluster 1/171 F(2,26) = 22.91 0.000002 0.000217  

Right Inferior Division Lateral Occipital Cortex-Anterior Division Cingulate Gyrus T(27) = 8.06 0.000000 0.000002 3.017 

Left Inferior Division Lateral Occipital Cortex-Anterior Division Cingulate Gyrus T(27) = 6.71 0.000000 0.000054 2.512 

Medial Prefrontal Cortex Default Mode Networks (1, 55, −3)-Right Lateral Visual 

Networks (38, −72, 13) 

T(27) = 6.46 0.000001 0.000103 2.418 

Occipital Visual Networks (0, −93, −4)-Anterior Division Cingulate Gyrus T(27) = 6.14 0.000001 0.000240 2.298 

Right Occipital Pole-Anterior Division Cingulate Gyrus T(27) = 6.02 0.000002 0.000329 2.253 

Medial Prefrontal Cortex Default Mode Networks (1, 55, −3)-Left Lateral Visual 

Networks (−37, −79, 10) 

T(27) = 5.69 0.000005 0.000390 2.130 

Cluster 2/171 F(2,26) = 22.02 0.000003 0.000217  

Right Pars Triangularis Inferior Frontal Gyrus- Right Intracalcarine Cortex  T(27) = −6.15 0.000001 0.000233 −2.302 

Right Pars Triangularis Inferior Frontal Gyrus-Left Intracalcarine Cortex  T(27) = −5.76 0.000004 0.000323 −2.156 

Appendix 3. Difference of (a) AWN > ABB (b) ABB > AWN thresholded using a combination of a p-uncorrected < 0.05 connection-level 

threshold and a corrected p-FDR < 0.05. 

Group Effect Circuit Analysis Unit Statistic p-unc p-FDR Effect Size 

(Hedges’ g) 

a) Difference 

AWN > ABB 

18 Cluster 1/210 F(2,26) = 12.58 0.000151 0.031742  

Right Cerebelum 10-Subcallosal Cortex T(27) = 3.55 0.001432 0.116686 1.329 

Right Cerebelum 10-Right Pallidum  T(27) = −3.00 0.005755 0.312688 −1.123 

Vermis 1 2-Right Accumbens  T(27) = −2.38 0.024431 0.332110 −0.891 

Vermis 1 2-Right Caudate T(27) = −2.22 0.034865 0.332110 −0.831 

Right Accumbens-Right Cerebelum 10  T(27) = −2.71 0.011547 0.496648 −1.014 
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Right Accumbens-Right Cerebelum 3  T(27) = −2.68 0.012251 0.496648 −1.003 

Right Accumbens-Vermis 1 2 T(27) = −2.59 0.015235 0.496648 −0.970 

Right Cerebelum 10-Right Accumbens  T(27) = −2.61 0.014525 0.578777 −0.977 

Right Accumbens-Brain-Stem T(27) = −2.35 0.026215 0.610435 −0.880 

Left Cerebelum 10-Subcallosal Cortex T(27) = 2.14 0.041176 0.655345 0.801 

Right Pallidum-Right Cerebelum 10 T(27) = −3.09 0.004564 0.720024 −1.157 

Right Pallidum-Left Cerebelum 10 T(27) = −2.82 0.008835 0.720024 −1.056 

b) Difference 

ABB > AWN 

18 Cluster 1/210 F(2,26) = 12.58 0.000151 0.031742  

Right Cerebelum 10-Subcallosal Cortex T(27) = −3.55 0.001432 0.116686 −1.329 

Right Cerebelum 10-Right Pallidum r T(27) = 3.00 0.005755 0.312688 1.123 

Vermis 1 2-Right Accumbens T(27) = 2.38 0.024431 0.332110 0.891 

Vermis 1 2-Right Caudate T(27) = 2.22 0.034865 0.332110 0.831 

Right Accumbens-Right Cerebelum 10 T(27) = 2.71 0.011547 0.496648 1.014 

Right Accumbens- Right Cerebelum 3 T(27) = 2.68 0.012251 0.496648 1.003 

Right Accumbens-Vermis 1 2 T(27) = 2.59 0.015235 0.496648 0.970 

Right Cerebelum 10-Right Accumbens T(27) = 2.61 0.014525 0.578777 0.977 

Right Accumbens-Brain-Stem T(27) = 2.35 0.026215 0.610435 0.880 

Left Cerebelum 10-Subcallosal Cortex T(27) = −2.14 0.041176 0.655345 −0.801 

Right Pallidum-Right Cerebelum 10 T(27) = 3.09 0.004564 0.720024 1.157 

Right Pallidum-Left Cerebelum 10 T(27) = 2.82 0.008835 0.720024 1.056 

Appendix 4. Average of AWN and ABB of p-FDR < 0.001 connection-level threshold and a corrected p-FDR < 0.001 cluster-level threshold 

(MVPA omnibus test). 

Circuit Analysis Unit Statistic p-unc p-FDR Effect Size 

(Hedges’ g) 

1 Cluster 1/78 F(2,26) = 93.60 0.000000 0.000000  

Right Precentral Gyrus-Right Supracalcarine Cortex T(27) = 11.15 0.000000 0.000000 4.174 

Right Precentral Gyrus-Right Cuneal Cortex T(27) = 10.14 0.000000 0.000000 3.796 
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Right Precentral Gyrus-Medial Visual Networks (2, −79, 12) T(27) = 10.00 0.000000 0.000000 3.743 

Right Precentral Gyrus- Left Intracalcarine Cortex T(27) = 8.94 0.000000 0.000000 3.347 

Cluster 2/78 F(2,26) = 40.32 0.000000 0.000000  

Medial Visual Networks (2, −79, 12)-Right Anterior Division Supramarginal Gyrus T(27) = 6.13 0.000002 0.000022 2.295 

Right Cuneal Cortex-Left Parietal Operculum Cortex  T(27) = 6.63 0.000000 0.000068 2.482 

Cluster 3/78 F(2,26) = 25.22 0.000001 0.000021  

Superior Sensorimotor Networks (0, −31, 67)-Left Temporal Occipital Fusiform 

Cortex  

T(27) = 6.96 0.000000 0.000006 2.605 

Right Superior Division Lateral Occipital Cortex-Right Lateral Sensorimotor (56, 

−10, 29) 

T(27) = 5.97 0.000002 0.000369 2.235 

2 Cluster 1/91 F(2,26) = 22.75 0.000002 0.000097  

Right Supracalcarine Cortex-Left Superior Division Lateral Occipital Cortex T(27) = 6.13 0.000001 0.000183 2.295 

Medial Visual Networks (2, −79, 12)-Left Superior Division Lateral Occipital Cortex T(27) = 5.81 0.000003 0.000568 2.175 

Left Intracalcarine Cortex-Left Superior Division Lateral Occipital Cortex T(27) = 5.01 0.000030 0.000813 1.875 

Cluster 2/91 F(2,26) = 22.49 0.000002 0.000097  

Right Supracalcarine Cortex-Medial Visual Networks (2, −79, 12) T(27) = 5.52 0.000007 0.000246 2.066 

Right Supracalcarine Cortex-Right Cuneal Cortex T(27) = 5.52 0.000008 0.000246 2.066 

Left Supracalcarine Cortex-Medial Visual Networks (2, −79, 12) T(27) = 5.38 0.000011 0.000363 2.014 

Cluster 3/91 F(2,26) = 19.71 0.000006 0.000187  

 Left Inferior Division Lateral Occipital Cortex-Right Supracalcarine Cortex  T(27) = 6.96 0.000000 0.000029 2.605 

Left Intracalcarine Cortex-Right Occipital Fusiform Gyrus  T(27) = 6.15 0.000001 0.000135 2.302 

3 Cluster 1/136 F(2,26) = 45.56 0.000000 0.000000  

Left Lingual Gyrus-Right Inferior Frontal Gyrus operculum T(27) = 6.40 0.000001 0.000121 2.396 

Occipital Visual Networks-Right Lateral Prefrontal Cortex FrontoParietal Networks T(27) = 5.86 0.000003 0.000168 2.194 

Occipital Visual Networks-Right Middle Frontal Gyrus T(27) = 5.56 0.000007 0.000243 2.081 

Occipital Visual Networks-Right Angular Gyrus T(27) = 5.53 0.000007 0.000243 2.070 

Medial Visual Networks-Right Lateral Prefrontal Cortex FrontoParietal Networks T(27) = 6.08 0.000002 0.000277 2.276 

Left Occipital Fusiform Gyrus-Right Lateral Prefrontal Cortex FrontoParietal T(27) = 6.07 0.000002 0.000290 2.272 
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Networks 

Occipital Visual Networks-Right Posterior Parietal Cortex FrontoParietal Networks T(27) = 5.26 0.000015 0.000409 1.969 

Right Occipital Fusiform Gyrus-Right Inferior Frontal Gyrus Operculum T(27) = 5.66 0.000005 0.000417 2.119 

Right Occipital Fusiform Gyrus-Right Lateral Prefrontal Cortex FrontoParietal T(27) = 5.59 0.000006 0.000417 2.093 

4 Cluster 1/66 F(2,26) = 49.37 0.000000 0.000000  

Left Temporal Pole-Right Post Central Gyrus T(27) = 6.98 0.000000 0.000027 2.613 

Left Temporal Pole-Left Post Central Gyrus T(27) = 6.03 0.000002 0.000102 2.257 

Left Temporal Pole-Left Parietal Operculum T(27) = 5.97 0.000002 0.000102 2.235 

Left Temporal Pole-Superior Sensorimotor Networks T(27) = 5.94 0.000003 0.000102 2.224 

Right Parietal Operculum-Right Temporal Pole T(27) = 5.73 0.000004 0.000708 2.145 

Right Posterior Middle Temporal Gyrus-Left Lateral SensoriMotor Networks T(27) = 5.66 0.000005 0.000853 2.119 

Right Parietal Operculum Cortex-Right Posterior Middle Temporal Gyrus T(27) = 5.36 0.000012 0.000943 2.006 

5 Cluster 1/210 F(2,26) = 52.81 0.000000 0.000000  

Right PreCentral Gyrus-Right Middle Frontal Gyrus T(27) = 7.75 0.000000 0.000004 2.901 

Right Angular Gyrus-Right Inferior Colliculus T(27) = 7.37 0.000000 0.000005 2.759 

Right Angular Gyrus-Right Lateral Sensorimotor Networks T(27) = 7.16 0.000000 0.000006 2.680 

Right Lateral PreFrontal Cortex FrontoParietal Networks-Right lateral Sensorimotor 

Networks 

T(27) = 6.79 0.000000 0.000022 2.542 

Left Planum Temporal-Right Lateral PreFrontal Cortex FrontoParietal Networks T(27) = 6.71 0.000000 0.000027 2.512 

6 Cluster 1/66 F(2,26) = 46.33 0.000000 0.000000  

Right Planum Temporal-Dorsal Attention Networks (Right Intraparietal Sulci) T(27) = 6.38 0.000001 0.000064 2.388 

Cluster 2/66 F(2,26) = 45.51 0.000000 0.000000  

Right Planum Parietale-Right Anterior Supramarginal Gyrus T(27) = 7.96 0.000000 0.000002 2.980 

Right CO-Left Anterior Supramarginal Gyrus T(27) = 6.56 0.000000 0.000043 2.456 

Cluster 3/66 F(2,26) = 44.91 0.000000 0.000000  

Left Lateral Sensorimotor Networks-Right Anterior Supramarginal Gyrus T(27) = 6.76 0.000000 0.000035 2.530 

Cluster 4/66 F(2,26) = 44.33 0.000000 0.000000  

Left Parietal Operculum Cortex-Dorsal Attention Networks (Right Intraparietal Sulci) T(27) = 7.58 0.000000 0.000006 2.837 
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Cluster 5/66 F(2,26) = 42.04 0.000000 0.000000  

Left Rostral Prefrontal Cortex Salience Networks-Left PreCentral Gyrus T(27) = 6.90 0.000000 0.000011 2.583 

7 Cluster 3/231 F(2,26) = 28.70 0.000000 0.000019  

Left Lateral Prefrontal Cortex FrontoParietal Networks-Right Superior Frontal Gyrus T(27) = 5.94 0.000003 0.000136 2.224 

Cluster 4/231 F(2,26) = 28.04 0.000000 0.000019  

Left Lateral Prefrontal Cortex FrontoParietal Networks-Right Paracingulate Gyrus T(27) = 6.34 0.000001 0.000070 2.373 

Cluster 5/231 F(2,26) = 26.66 0.000001 0.000023  

Right Inferior Frontal Gyrus Operculum -Left Posterior Middle Temporal Gyrus T(27) = 6.27 0.000001 0.000168 2.347 

8 Cluster 1/55 F(2,26) = 31.72 0.000000 0.000006  

Right Subgenual Cingulate Cortex-Left Posterior Superior Temporal Gyrus T(27) = 6.05 0.000002 0.000302 2.265 

Cluster 3/55 F(2,26) = 24.02 0.000001 0.000018  

Medial Visual Networks-Right Anterior Insula Salience Networks T(27) = 5.60 0.000006 0.000320 2.096 

9 Cluster 3/136 F(2,26) = 17.20 0.000017 0.000770  

Anterior Cerebellar Networks-Right PreCentral Gyrus T(27) = 6.28 0.000001 0.000166 2.351 

Cluster 5/136 F(2,26) = 15.63 0.000035 0.000948  

Right Cerebelum 1-Left Subgenual Cingulate Cortex T(27) = 6.10 0.000002 0.000268 2.283 

10 Cluster 2/105 F(2,26) = 24.90 0.000001 0.000048  

Left Middle Frontal Gyrus-Dorsal Attention Networks (Left Intraparietal Sulci) T(27) = 5.76 0.000004 0.000215 2.156 

Cluster 4/105 F(2,26) = 17.68 0.000014 0.000373  

Left Middle Frontal Gyrus-Right Lateral Visual Networks T(27) = 6.25 0.000001 0.000089 2.340 

11 Cluster 1/120 F(2,26) = 50.59 0.000000 0.000000  

Right Inferior Division Lateral Occipital Cortex-Left Posterior Middle Temporal 

Gyrus 

T(27) = 6.95 0.000000 0.000030 2.602 

Left Posterior Middle Temporal Gyrus-Right Occipital Pole T(27) = 6.62 0.000000 0.000069 2.478 

Right Inferior Division Lateral Occipital Cortex-Left Temporooccipital Middle 

Temporal Gyrus 

T(27) = 5.97 0.000002 0.000189 2.235 

Left Posterior Middle Temporal Gyrus-Occipital Visual Networks T(27) = 5.66 0.000005 0.000419 2.119 

Left Anterior Inferior Temporal Gyrus-Right Occipital Fusiform Gyrus T(27) = 5.85 0.000003 0.000509 2.190 
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Cluster 3/120 F(2,26) = 24.96 0.000001 0.000036  

Right Posterior Middle Temporal Gyrus-Left Occipital Pole T(27) = 6.31 0.000001 0.000152 2.362 

Right Posterior Middle Temporal Gyrus-Occipital Visual Networks T(27) = 5.64 0.000005 0.000282 2.111 

Right Posterior Middle Temporal Gyrus-Right Occipital Pole T(27) = 5.55 0.000007 0.000282 2.078 

12 Cluster 1/105 F(2,26) = 22.77 0.000002 0.000203  

Medial Prefrontal Cortex Default Mode Networks-Left Inferior Colliculus T(27) = 6.02 0.000002 0.000329 2.253 

13 Cluster 4/105 F(2,26) = 18.74 0.000009 0.000239  

Anterior Cingulate Cortex Salience Networks-Right Temporal Occipital Fusiform 

Cortex 

T(27) = 6.15 0.000001 0.000230 2.302 

14 Cluster 4/171 F(2,26) = 17.39 0.000016 0.000685  

Left Posterior Temporal Fusiform Cortex-Left Lateral Sensorimotor Networks T(27) = 6.08 0.000002 0.000283 2.276 

15 Cluster 1/171 F(2,26) = 34.09 0.000000 0.000009  

Right Inferior Division Lateral Occipital Cortex-Anterior Division Cingulate Gyrus T(27) = 7.42 0.000000 0.000009 2.778 

Medial Prefrontal Cortex Default Mode Networks-Right Laretal Visual Networks T(27) = 7.40 0.000000 0.000009 2.770 

Left Inferior Division Lateral Occipital Cortex-Anterior Division Cingulate Gyrus T(27) = 7.24 0.000000 0.000014 2.710 

Occipital Visual Networks-Anterior Division Cingulate Gyrus T(27) = 7.19 0.000000 0.000016 2.691 

16 Cluster 3/253 F(2,26) = 18.39 0.000011 0.000645  

Right Lingual Gyrus-Left Middle Frontal Gyrus T(27) = 5.60 0.000006 0.000944 2.096 

Right Lingual Gyrus-Left Superior Frontal Gyrus T(27) = 5.36 0.000012 0.000944 2.006 

17 Cluster 1/253 F(2,26) = 43.98 0.000000 0.000001  

Right Cerebellum 8-Right temporooccipital Inferior Temporal Gyrus T(27) = 6.45 0.000001 0.000107 2.414 

Left Lateral Visual Networks-Right Cerebellum 8 T(27) = 5.60 0.000006 0.000997 2.096 

Cluster 2/253 F(2,26) = 37.43 0.000000 0.000003  

Left Cerebellum 6-Right Inferior Division Lateral Occipital Cortex T(27) = 6.28 0.000001 0.000132 2.351 

Left Posterior Temporal Fusiform Cortex-Right Superior Lateral Occipital Cortex T(27) = 5.72 0.000004 0.000362 2.141 

Cluster 4/253 F(2,26) = 20.44 0.000005 0.000255  

Left Posterior Temporal Fusiform Cortex-Right Occipital Pole T(27) = 6.05 0.000002 0.000304 2.265 

Cluster 6/253 F(2,26) = 17.01 0.000019 0.000799  
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Left Cerebellum 6-Left Temporal Occipital Fusiform Cortex T(27) = 5.13 0.000021 0.000701 1.920 

20 Cluster 3/78 F(2,26) = 17.15 0.000018 0.000462  

Precuneous -Right Frontal Pole T(27) = 5.33 0.000013 0.000878 1.995 

Cluster 4/78 F(2,26) = 15.63 0.000035 0.000681  

Precuneous -Right Lateral Prefrontal Cortex FrontoParietal Networks T(27) = 5.89 0.000003 0.000464 2.205 

Precuneous -Right Angular Gyrus T(27) = 5.24 0.000016 0.000878 1.961 
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