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[Abstract] Background Functional near—infrared spectroscopy (fNIRS) is a new generation of imaging tool that can be used
to assist the diagnosis of psychiatric disorders. However, whether the patterns of prefrontal cortex activation observed by {NIRS are
specific for different psychiatric disorders remains to be explored. Objective To investigate the characteristics of prefrontal cortex
activation in patients with depression, anxiety disorder, bipolar disorder and schizophrenia in verbal fluency task (VFT) using fNIRS.
Methods From September to December 2021, 39 patients with schizophrenia, 205 patients with depressive disorder, 212 patients
with anxiety disorder and 77 patients with bipolar disorder meeting the diagnostic criteria of the Diagnostic and Statistical Manual of

Mental Disorders, fifth edition (DSM-5) were recruited in the outpatient and inpatient department of West China Hospital , Sichuan
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University. fNIRS was used to monitor the prefrontal cortex hemodynamic changes of patients under VFT, and the clinical symptoms
of patients were assessed by Symptom Checklist 90 (SCL-90) and Hypomania Checklist-32 items (HCL-32). Differences in mean
oxyhemoglobin (HbO,) concentration and the initial slope from 2 to 7 second during VFT were compared among patients with
different diseases, and the correlation between mean HbO, concentration/initial slope and clinical symptoms was analyzed by
partial correlation analysis. Results The concentration of HbO, in channel 4 (7=2.828, P=0.028) and channel 6 (Z=2.912,
P=0.022) in patients with depression were significantly higher than those in patients with schizophrenia. Patients with anxiety had
significantly higher changes in mean HbO, concentration in channel 4 (Z=3.154, P=0.010) , channel 5 (Z=3.021, P=0.015),
channel 6 (Z=2.980, P=0.017) and of all channels (Z=2.881, P=0.024) than those of schizophrenia patients. There was a
statistically significant difference in the initial slope of channel 3 between patients with depressive disorder and those with bipolar
disorder (Z=2.691, P=0.039). Among patients with bipolar disorder, the anger—hostility scores of SCL-90 were negatively
correlated with the mean HbO, concentration changes in channel 4 (r=-0.505, P=0. 004) , channel 6 (r=-0.390, P=0.004) ,
channel 15 (r=-0. 546, P=0.002), channel 16 (r=—0. 550, P=0.002) and the mean HbO, concentration changes of all channels
(r=-0.491, P=0.006). Conclusion Patients with schizophrenia had lower activation in frontopolar and orbitofrontal region than
patients with depression and anxiety disorder, and the initial slope of the right frontopolar, inferior frontal and orbitofrontal region in
patients with depression is higher than patients with bipolar disorder. In addition, patients with bipolar disorder had less activation in
the frontopolar and orbitofrontal lobe, the insular cover of Broca's area and the upper outer frontal cortex, and were more irritable and

hostile. [Funded by 1-3-5 Project for Disciplines of Excellence—Clinical Research Incubation Project, West China Hospital, Sichuan

University (number, ZYJC21083) ]
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Table 1  Demographic and clinical characteristics among four groups
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(n=39) (n=205) (n=212) (n=77)

AR 30. 85+13. 86 28.5+12.75 37.35+15. 41 24.47410.36  23.100  <0.010 AD>D>BD
PR CF e Lerk) 18/21 64/141 75/137 23/54 4.042 0.257 -
HCL-3211-4> 14. 00+7. 77 13. 3426. 64 11. 00+6. 23 16. 7226. 49 5.498 0. 001 BD>D,BD>AD
SCL-90 FE4>

MIES 194.07+98.03  226.44+68.97  212.89+68.99  249.97+83. 90 2.683 0.121 -

T4 2. 16+1. 09 2.51+0.77 2.37+0.77 2.37+0.77 2.655 0.125 -
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Table 2 Mean HbO, changes of each channel during the VF'T

mo KGR 3 BLRE (n=39) AR AT (n=205) FEREEEAT (n=212)  BUHTE BT (n=77) H P

HiE 1 0.06(-0.01~0.17) 0.15(0.02~0.29) 0. 12(0. 02~0. 26) 0.15(0. 01~0. 26) 6.080  0.108
JEIE 2 0.04(-0.03~0.17)  0.11(=0.01~0.21)  0.09(0. 01~0. 20) 0. 11(-0.01~0. 24) 2.878  0.411
i 3 0. 03(-0. 06~0. 18) 0.12(0.02~0.26) 0. 13(0. 02~0. 26) 0. 11(0. 03~0. 26) 6.260  0.100
Wil 4 0.07(-0.07~0.19) 0.16(0.05~0.30) 0. 16(0. 04~0. 34) 0.13(-0.03~0.33)  11.227  0.011
il S 0.03(-0. 08~0. 16) 0.10(0.02~0.23) 0. 11(0. 03~0.25) 0. 11(-0. 02~0. 24) 9.575  0.023
iEiE 6 0. 06(-0. 04~0. 16) 0.14(0.03~0.27) 0. 13(0. 02~0. 28) 0. 12(0. 03~0. 26) 9.472  0.024
Wik 7 0. 12(-0. 01~0. 24) 0.17(0.04~0.29) 0. 15(0.05~0.29) 0. 17(0. 05~0. 36) 2.944  0.400
Wil 8 0.07(-0.04~0.17) 0.11(0.01~0.24) 0. 13(0. 02~0. 28) 0. 14(0. 03~0.27) 7.065  0.070
JHIE 9 0. 05(-0. 06~0. 12) 0.12(0.00~0.25)  0.10(0. 02~0.21) 0. 09(0. 02~0. 25) 7.756  0.054
il 10 0.05(-0.06~0.14)  0.10(=0.01~0.20)  0.09(0. 00~0. 20) 0. 13(0. 01~0. 23) 7.031  0.071
WiA 11 -0.01(-0.05~0. 17) 0.10(0.01~0.22)  0.09(0.01~0.17) 0. 09(0. 02~0. 18) 7.521  0.057
Wil 12 0.03(-0. 04~0. 15) 0.10(0.00~0.27) 0. 12(0. 04~0. 23) 0.10(0. 01~0. 26) 7.386  0.061
iHiE 13 0.05(-0.06~0.11)  0.08(-0.01~0.20)  0.08(0.01~0.20) 0. 05(-0. 02~0. 16) 6.449  0.092
I 14 0. 05(-0. 05~0. 16) 0.10(0.01~0.24) 0. 13(0.03~0.27) 0. 10(0. 03~0. 25) 7.779  0.052
Wil 15 0. 06(-0. 06~0. 17) 0.10(-0.02~0.21) 0. 10(0. 00~0. 23) 0. 08(-0. 03~0. 23) 2.928  0.403
il 16 0.06(-0.05~0.18)  0.05(-0.04~0.18)  0.08(0.00~0.19) 0.09(-0. 03~0. 19) 3.327  0.344
FRAEF HbO, W EE 0. 07(-0. 03~0. 14) 0.10(0.02~0.22)  0.12(0. 03~0.22) 0.12(0. 05~0. 24) 8.444  0.038

238



OISR A 2023 4256 36 55 31 http: //www. psychjm. net. cn

A JHIEA B JHIES
= a 3 0.16 2
S . I
E el — E 014
Z0.20 = 0. 12
0 2 0.10
= 0.15 008
& 0.10 = 0. 06
& ¥ 0.04
“& 0.05 5 0.02
g g2 ;
= R L R
C HiEe6 D A IEIE T35 Hb 03
2 0.16 1 a . 3 0.16 a
£ 0.14 —d— £ 0.14
Z0.12 0. 12
2 0.10 2 0.10
B 0.08 0 0.08
i 0.06 = 0. 06
% 0.04 & 0.04
S 0.02 S 0.02
] _ = 0
! g & G T o I )
= A LA e O L D

VE: “P<0.05, i#idFDREZIE
Bl VFTESHFEHHL,RETUERERITEENHEE

Figure 1 ~ Channels with significant difference of mean HbO, concentration changes during VT among four group

®3 VFTESWMAENEERI(M(Q~0,)]
Table 3 Diffecence in the initial slope at the beginning of VFT

ST | K4 240 (n=39) BFRAT (n=205) FRIERIRT (n=212) WA IEEEERG (n=77) H P
I 1 0.00(-0.01~0.01) 0.01(0. 00~0. 03) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  6.614  0.085
JEIE 2 0.00(-0.01~0.01) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  0.00(-0.01~0.01)  2.582  0.461
JIE3 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 03) 0.01(0.00~0.03)  0.01(-0.01~0.02)  8.025 0.045
Wi 4 0. 00(-0. 02~0. 03) 0.01(0. 00~0. 03) 0.01(0.00~0.03)  0.01(-0.01~0.03)  5.986 0.112
JHif 5 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 03) 0.01(-0.01~0.02)  0.00(-0.01~0.02)  5.467 0. 141
i 6 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 03) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  6.610  0.085
JHiE 7 0.01(0. 00~0. 02) 0.01(0. 00~0. 03) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  4.985 0.173
BIIBEER 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 02) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  4.236  0.237
BIIBEERY 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 03) 0.01(0.00~0.02)  0.01(-0.01~0.02)  5.965 0.113
JHIE 10 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 02) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  2.810  0.422
I 11 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 02) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  4.108  0.250
WiA 12 0. 01(-0. 02~0. 03) 0.01(0. 00~0. 03) 0.01(-0.01~0.02)  0.01(-0.01~0.03)  3.061  0.382
WiA 13 0.01(-0.01~0.02) 0.01(0. 00~0. 02) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  2.483  0.478
WiA 14 0.01(-0.01~0.02) 0.01(0. 00~0. 03) 0.01(0.00~0.03)  0.01(-0.01~0.02)  2.592  0.459
WiA 15 0. 00(-0. 01~0. 02) 0.01(0. 00~0. 02) 0.01(0. 00~0. 02) 0.01(0.00~0.02)  1.147  0.766
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