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Accuracy (%) Precision (%) Recall (%) F, Score (%)

88.09+1.09 89.08£230 9034216 89.66£099
Alphal 86.35£1.12 88.53£1.93 87.52£2.17 87.99:1.10
Alpha2 93.56£0.76 93.45£1.05 95.46%1.54 94.43£0.67
Betal 9626048 96.69+1.08 9679072 9673041

Beta2 97.45£0.43 98.08+0.86 97.46£1.19 97.76£0.41
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Accuracy (%) Precision (%) Recall (%)

Score (%)

9890+0.29 99.13£034 98.95+0.56 99.04£0.25
10-30Hz, 99.4740.24 99.48+0.37 99.5940.28 99544020
8-30Hz 99.42£0.26 99.48+0.47 99524029 99.50£0.22

The bold values provided in the table represent the best results compared with others.
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Models Accuracy (%) Precision (%) Recall (%) 4 Score (%)
TemCony 9675068 96.691.20 97.68+0.65 97.18£0.56
TemConv + BR 98254035 98.19£0.51 98.76+0.47 98.47+0.31
TemSpaConv + BR 97.43£0.85 98.19£0.99 97.33£1.56 97.75+0.73
TemConv + SpaConv + BR 98.6440.32 98754071 9888052 9881026

SpaConv + TemConv + BR
(MSTCNN)

99.1940.40 99.45£0.47 99.14£0.49 99294034

“TemConv” means temporal convolution. “BR” means adding BatchNorm and ReLU functions after the convolution. “TemSpaConv” means that the temporal convolution and the
spatial convolution are in the same convolutional kernel, “TemCony + SpaCony” means the temporal convolution followed by the spatial convolution. “SpaConv-+ TemCony” means the
spatial convolution followed by the temporal convolution. The bold values provided in the table represent the best results compared with others.
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Models Accuracy (%) Precision (%) Recall (%) Score (%)
GNet (52) 9434075 95.80£1.23 9426202 95.00£0.71
MRCNN (53) 9635+0.42 96.28+1.22 9740+ 146 9682044
CNN-LSTM (54) 97.26+0.86 98.32£1.01 9689+2.14 9757081
Our model 99.1940.40 99.45£0.47 99.14£0.49 99294034

The bold values provided in the table represent the best results compared with others.





OPS/images/fpsyt-14-1310323/fpsyt-14-1310323-t004.jpg
Models Accuracy (%) Precision (%) Recall (%) F, Score (%)

MSTCNN-SE 99.4840.23 99.66+0.23 99434028 99.55£0.20
MSTCNN-CBAM 9934038 9931054 99544033 99424033
MSTCNN-ECA 99.46£0.20 99.61£0.22 99.44£0.46 99.5240.18

MSTCNN-SE/CBAM/ECA means adding SE Attention, CBAM Attention, or ECA Attention for MSTCNN model. The bold values provided in the table represent the best results compared
with others.
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Brain regions Number of Cluster size MNI coordinate t-value Effect size

vertex (mm?) Y (Cohen's d)
Left PT+ POr + RMFG 390 23109 -47 36 -4 -476 122
Left RMFG 59 3208 -41 35 2 243 062
Left SMG. 94 41.83 —61 -28 2 ~416 107
Left PT 35 1240 -3 2 8 —41 105
Right PHIP+ LG+ FS 394 2092 33 -56 -8 -451 116
Right IPG 73 2941 50 —47 2 -436 112

MDD, major depressive disorder; P, pars triangularis; POF, pars orbitalis; RMFG, rostral middle frontal gyrus; SMG, supramarginal gyrus; PHIP, parahippocampal gyrus; LG, lingual gyrus;
FS, fusiform; [PG, inferior parietal gyrus.
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Variable MDD (n =30;
Age (years, 35674947
meanSD)

Gender (female/ 1713
male)

Tliness duration 355544781
(months,

mean +SD)

Body mass index 2263282
(kg/m?,

mean +5D)

HC (n =31)

3653£9.21

18/13

p-valu

0720

0912

MDD, major depressive disorder; HC, healthy control; SD, standard deviation.
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Brain regions Left/Right Peak MNI coordinate Clusters (voxel) Peak T value

y
Post<hoc
ALFF
Fusiform Gyrus* R 33 78 -18 a 55831
TALFF
Superior Temporal Gyrus® L -57 -36 6 42 ~64519

FC of seed1: right fusiform gyrus (Peak MNI: 33-78 -18)
Middle Frontal Gyrus R 36 2 39 7 ~47969
Middle frontal gyrus® L -39 15 57 59 ~63005

Inferior frontal gyrus,
L =51 21 24 52 —5.8810
triangular part*

FC of seed2: left superior temporal gyrus (Peak MNI: =57 -36 6)
NONE

ALFF, Low-frequency Fluctuation; fALFF, Fractional Amplitude of Low-frequency Fluctuations. FC, Functional Connectivity. MNI, Montreal Neurological Institute. HAMD24, Hamilton
Depression Scale-24. The peak MNI coordinate represent the peak points with most significant differences in the brain areas.

Gaussian Random Field (GRE) correction: voxel p value=0.002, cluster p value =0.1, two tail (223, cluster p=0.05, one tai)

“There was no significant result in both single and sham group after the R correction.

“The result of ALFF analysis.

“The result of FALFF analysis.

“The result of RO analysis with the seed of right Fusiform Gyrus.
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Variables dual (n=19) Mean +SD  single (n

Age (years) 27.5849.605 263248845
Gender (male/female) 405 3116
Education (years) 480£6.815 4,665,800
HAMD;, (pre) 49.16£10.150 45.16£10.156
HAMD;, (Post) 2911212405 30.42£10543
HAMD;, (1 week) 23.26£11.685 26.68+9.563
HAMD;, (4 weeks) 222141219 225849.353
reduction (before-after)* 41.67%0.239 29.70%£0.368
reduction (before-1 week after)’ 53.24%+0.231 37.72%+0350
reduction (before-4 weeks after)* 55.47%0.219 47.17%0333

SD, Standard Deviation; HAMD24, Hamilton Depression Scales-24.

“The p value for one-way ANOVA.

“The p value for Chi-square test

Reduction rate of HAMD24 scores for before and after treatment = ((pre-post)/pre),
‘Reduction rate of HAMD24 scores for before and 1 week after treatment = (pre-1 week)/pre).
‘Reduction rate of HAMD24 scores for before and 4 weeks after treatment = ((pre-4 weeks)/pre).

9) Mean + SD

sham (n =20) Mean + SD
2870410887
515
238£1.804
50.8049.134
43508618
37.15£10.266
3480412685
13.43%£0.151
27.00%£0.162

32.49%£0211

p value
0752
0.776"
0.272°
0194
<0.001"
<0.001"
0.001*
0.006"
0.010°

0025
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Sex Women 14 823

Men 3 176
Mean

Age 37

Years of schooling 1347 5-19

Duration of the last manic episode 402 1-16

(weeks)

Time since diagnosis (years) 25 0-4

Number of previous episodes of mania 129 1-3

Number of prior episodes of depression 111 0-4
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SCALES

MADRS

YMRS

BPRS,

Immediate
verbal
learning

Verbal fluency

Processing

speed

The score
during the
episode of

Mania
n=17

Stocking
(min-max)

517 (0-14)

32,82 (20-56)

3217 (20-47)

1832 (7-27)

16.35 (6-28)
9.95 (5-158)

Score on
6-month

follow-up

n=8

Stocking

(min-max)

5.82(0-11)

1.87 (0-4)

25.12(21-28)

17.12(9-25)

19.12(12-27)

9.62 (5-14)

Interpretation
of the results

> 35: Severe depression

20-34: Moderate

depression
7-19: Mild depression

<6: Depression in

recovery
<6: Euthymia

7-20: Mixed episode
>20: Manic episode

0-9: Absence of the
disorder.

10-20: Mild disorder
221: Severe disorder
Normal values*

<21

<19

<12

MADRS, Montgomery-Asberg Depression Rating Scale; YMRS, Young Mania Rating Scale;
BPRS, Brief Psychiatry Rating Scale; SCIP-I, screen for cognitive impairment in psychiatry.
*Reference values are taken from Rojo et al. (34).
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Age (years)

Gender
(male/female)

Education

Duration
(weeks)

HCs 2892:7.12
MDD 31121035
iy -1176
palue 0243

Data are presented as Mean +SD; N/A, not applicate.

22/29
2023
0.107

0.743

(years)
13.02+2.96
11.53£2.50

2635

0.01

NA

33.95+41.60

NA

NA

2534171

28.14£3.03

49214

<0.0001

25.65+3.70

7526378

—64.094

<0.0001
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Regions

MFG
FG
MSEG
PG

Cluster
size

1773
236
131

n7

MNI Coordinate
(mm)

~5.5839 242 2 4
-49282 227 -78 -15
~5.3559 9 60 18
-47597 248 -8 a2

MEG, middle frontal gyrus; FG, fusiform gyrus; MSFG, medial superior frontal gyrus; PG,

precentral gyrus (voxel p<0.005, cluster p<0.05,

SRE correction, cluster size >64 voxels).
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Regions Bestc Bestg Accuracy (%) ity (%)

MFG 05 8 8191 7442 056
G 512 B 8085 7674 8431 082
MSFG 025 8 76.60 65.12 8627 079
PG £ 512 76.60 79.07 7451 076
Al 32,768 00156 86,17 7674 94.12 087

MEG, middle frontal gyrus; FG, fusiform gyrus; MSF
best g was 0.0156; The AUC of best model was 0.87.

 medial superior frontal gyrus; PG, precentral gyrus. A combination of all clusters bult the best SVM model. The best ¢ was 32,768; The
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Characteristics MDD group (n =50) Control group (n = 5!

Male (1) 21 21 100°
Female (n) 29 2 100°
Age in years (mean, + SD, range) 4516 (21-80) 4621 (22-80) 0.972°
Height in cm (mean, + SD, range) 17210 (146-20) 17310 (153-192) 0.890"
BMI (kg/m's mean,  SD, range) 266457 (17.1-469) 2453.6(195-38.0) 0.049°

Medical history of comorbidities

Cardiac arrythmia [1 (%)] 5(10%) 1(2%) 0.092°
Diabetes mellitus [ (%)] 3(6%) 1(2%) 0.307°
Questionnaires

BDI score (median, range) 24.5(6-46) 4(0-20) 0.001°
PHQ-15 score (median, range) 13(1-22) 4(0-20) 0.001°
Duration of actual depressive episode in 25.39+18.74% B

weeks (mean, SD, range) 4-80*

‘Student’ t-test; #Mann-Whitney U-test; “Chi-square test; BMI, body mass index; BDI, Beck Depression Inventory; PHQ-15, Patient Health Questionnaire-15; SD, standard deviation. *One
extreme outlier of 400 weeks duration was excluded.
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MDD group Control group

VN-CSA left (mm?) Mean, SD 17404 15404 0.045"
VN-CSA right (mm?) Mean, SD 18405 17405 0.269"
MN-CSA left (mm?) Mean, SD 65:1.2 0.079"
MN-CSA right (mm?) Mean, SD 6512 0.063"
VN GSM-Index left Mean, SD 53146 0.482"
VN GSM-Index right Mean, SD 61259 0328

‘Student’ t-test; #Mann-Whitney U-test; HRUS, high-resolution ultrasound; VN, vagus nerve; CSA, cross-sectional area;

gray scale mean; SD, standard deviation.
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Characteristics FD group (n =18) RDD group (n

Male (1) 7 14

Female (1) 11 18

Age in years (mean,  SD, range) 39215 (22-64) 49217 (21-80)
Height in cm (mean, + SD, range) 17311 (158-200) 17229 (146-191)
BMI (kg/m’s mean,  SD, range) 242244 (17.1-318) 27.9%5.9(201-469)
Questionnaires

BDI score (median, range) 275 (6-4) 23 (8-46)
PHQ-15 score (median, range) 13(1-22) 125(1-21)
Duration of actual depressive episode in weeks (mean, + SD) 288£21.2% 2364174

Ultrasound examination

VN-CSA left (mm?; mean, + SD) 16£04 17£04
VN-CSA right (mm’s mean, £ SD) 19£05 1805
MN-CSA left (mm’; mean, £ D) 70416 69£12
MN-CSA right (mm’s mean,  SD) 69416 67£12
VN GSM-Index left (mean,  SD) 43424 46£24
VN GSM-Index right (mean, + SD) 57431 51454

ED, firsttime diagnosis; RDID, recurrent depressive disorder; SD, standard deviation; BDI, Beck Depression Inventory; PHQ-15, Patient Health Questionnaire-15; MN, median nerve; VN,
vagus nerve; CSA, cross-sectional area; GSM, gray scale mean. *One extreme outlier of 400 weeks duration was excluded.
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ft VN-CSA Right VN-CSA
Adapted p-value = Adapted p-valu

Control group/RDD 003 100

Control group/FD 100 0.683

ED/RDD 0386 100
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HC: healthy control; MDD: major depressive disorder; BD: bipolar disorder; FALFE: fractional amplitude of low frequency fluctuation; ReHo: regional homogeneity; The fALEF and ReHo
values were measured in normalized unit arbitrary unit (a.0). *p <005, **p <0.01 compared to HC group; #p<0.05, ##p<0.01 compared to MDD group.
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Analysis Contrast Cluster p(unc)
size

6 97 398 <0001 20 -52 38 Right precuneus
Left superior
28 835 77 <0.001 =52 38 parietal lobule
Left cerebellum
27 6.78 348 <0.001 =74 —45 lobule VIII-X
] 6.05 331 <0.001 12 —41 45 Right precuneus
Repeated f-test Left superior
on perfusion Mania <euthymia 2 835 377 <0001 -28 -52 38 parietal lobule
Left superior
and middle
Mania (left vs. 42 481 377 <0.001 -20 2 2 frontal gyrus
right) > Euthymia (left Leftanterior
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Laterality-by- ) <euthymia (eft and middle
state vs. right) 27 458 365 <0001 2 4 26 frontal gyrus
Symptom Positive correlates to Left occipital
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YMRS, young mania rating scale; MNI, coordinate system of the Montreal Neurological Institute and Hospital.
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BMI
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Below 9years, n

9years and above, n

HAMD score

HAMA score

RBANS

Immediate memory (Learning)
Immediate memory (Story Memory)
Visuospatial Construction
Language

Attention (Digit span)

Attention (Coding)

Delayed memory (List Recall)
Delayed memory (List Recognition)
Delayed memory (Story Recall)

Delayed memory (Figure Recall)

HC
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322021036
19/27

22244343

14
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254367
2024259
190.2239.50
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17.76£241
18284434
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49.80+14.15
661£3.11
19544105
7524374

14.46£4.71

MDD
58
292941244
23035

2223£385

15
43
23.53£7.40%%
1604555
18123558
26225649
13.055.66
1847238
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13522268
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5884294
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1359426
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19
2
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15684 33,1475
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1652444
1275£5.54%
4043+ 13.46%%
4.66+253%%
18642173
446 2,98+

1070£4.97%%

Statistics

136:p 20375
12=0.241;p =0.969

F=

220:p=0217

7220293 p=0.864

F=102.3; P<0.001, P*<0.001

F=74.3; P*%<0,001, P*<0.001

F=12.84 PF#<0.001, P*<0.001

=11.45; P#4<0.001, P*<0.001
F=12.70; P<0,001, P*<0.001

F=

602:p=0077
F=200;p=0.139

F=4.069; P* =0.015

7215 P4 20,002, P =0.039

6.523; P+

002

F=6833 P** 20,003, P =0.011

=13.17; P*+<0.001, P"<0.001

F=9.908; P**<0.001, ' =0.003

HC: healthy control; MDD: major depressive disorder; BD: bipolar disorder; BMI: Body Mass Index; HAMD: Hamilton Depression Scale; HAMA: Hamilton Aniety Scale; RBANS:

Repeatable Battery for the Assessment of Neuropsychological Status; *p <0.05, **p <0.01 compared to HC group; #p <0.05, ##p <0.01 compared to MDD grouj
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