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Stress evaluation and mental screening using voice emotion recognition technology

Tsumatori, Gentaro
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Mass screening methods for estimating mental health status require accuracy and
cost-effectiveness to be performed. Traditionally, self-administered questionnaire has been widely
conducted for this purpose. However, it has some limitation: we cannot avoid underestimation by
factitious responses. We herein, invented software to evaluate stress using novel speech emotion
recognition technology available to screening for mental disorders. This system is based on principle
that vocal code receives parasympathetic innervation which is susceptible to various stressors. A result
shows the sensitivity and specificity of stress evaluation by voices are almost equivalent to those by
the GHQ-30, and we are able to eliminate the reporting bias to pick up depression cases. There is still a
room for this system for improvement to pursuit more accuracy.



@

bias

®

®

reporting bias

reporting

BDNF

ICT

)
« . 4704952)

fMRI

ICT

. : B (o)
KEDRFE f R | RS 57— (R

[ i 3 042 52 2 F(BONF) |

TEH ]
: L BIBHE
ILFI—I n7ase w8 e
;Ej—:fz:%\ IERT)Y
iy JLIERTYY
" . ﬁﬁﬁnjuJ HTASILRBME

™ FFaSLA—fElEE | |F—/5T
BEREsRLE | [T
BB BEMAILEY ERNLRZRY (LR ERE

B1 RFLREHES & (EBEHBRELN(FT—H—)

PTSD

ICT

€))
24

500



(GHQ-30:

27 BDNF

DROM

SR 85 & OO
OE-FH-5- - OR-BUEBBER

Ok

TLNE) YT
(ZHINTUb) =D

B —> sEr-DXEREXE
WHOP

DEBOE(L

B2 EEOMERSETHRERS

@
24
1000
®
25
24
*
25 26

( . 06105143.9)
(Windows ®)
(Android ®)

3
F—2OMK
d —
N -~
F—a—si—
BAT—420D '\
650X /' H \
& = ‘z:;;L
AN - J
BB —E 2D

hoo e T - BR8N

B3 BEICKDARY)—=0T AT LBEE

€

500

(GHQ-30:

27

1,000

1004
GHQ30



GHQ-30

20

25

20

225

hort) 5% R 0.897
+ - HEE: 0.173
- [50= 26 162 188| PHtERIsREE:  0.138
[50> 3 34 37| FEtERIRE: 0919
29 196
hove I T% R 0.931
| + - SRR 0372
1= 27 123 150 PEMEMIPE: 0.180
GHQ3°| 2 73 75| FEtERIhER: 0973
29 196
| -
. I . =
15 ® l' - ..). ...' - °
Ce el g alememtee e
10 ® e J - R e
2°% JE ws’ Tt
-------,-.L"“"?..’-‘z'_l
. L. =22 2"
0 20 40 60 sooﬁoo

Voice Analysis

® Medication Counselling Counseling (If wish)  ® Qbservation

GHQ30
reporting bias
GHQ30

9th International
Conference on Early Psychosis (Tokyo),
2014.11.17-19

GHQ30
BONF
GHQ30 BDNF

®

3

Suzuki G, Tokuno S, Nibuya M, Ishida T,
Yamamoto T, Mukai Y, Mitani K,
Tsumatori G, 2 Decreased Plasma
Brain-Derived Neurotrophic Factor and
Vascular Endothelial Growth Factor
Concentrations during Military
Training PLoS One 9(2)e89455
2014 1-9 DOI: 10.1371/journal.
pone. 0089455

4

61(1,2) 2014 11-18

Otabe H, Nibuya M, Shimazaki K, Toda H,
Suzuki G, 2 , Electroconvulsive
seizures enhance autophagy signaling

in rat hippocampus Prog
Neuropsychopharmacol Biol Psychiatry,
50 2014 37-43
DO1:10.1016/j .pnpbp.2013.11.012.
27
12
6 HHV-6
7 HHV-7
42
2012 10 18
2
127
2012 10 20
’ ’ 2
6(HHV-6)
T(HHV-T7) 58
2013 1 31
(
s , , 2



58 2013 1

) 58

11
2012 6

10
Suzuki G, Nibuya M, Tokuno S, Obara
T, Yamamoto T, Takahashi Y,
Yamamoto, Tanaka T, Shimizu K,
Maruyama T, Tsumatoi G, 2
Concentration of Brain-derived
neurotrophic factor (BDNF) in
plasma as biomarker for mental and
physical stress 11th world
congress of biological psychiatry
2013 6 25
Nibuya M, Tanaka T, Toda H, Suzuki G,

2 Activation of autophagy
signaling by electroconvulsive
seizure in rat brain 11th world
congress of biological psychiatry

2013 6 25
Shimizu K, Tsunoda T, Yamamoto T, Ni
buya M, Toda H, Tanaka T, Otabe H, S
uzuki G, 2 The level of serum h
ormones representing hypothalamus-pi
tuitary-adrenal and thyroid function
s in a rat model of posttraumatic st
ress disorder using a shuttle box T
he level of serum hormones represent
ing hypothalamus-pituitary-adrenal a
nd thyroid functions in a rat model
of posttraumatic stress disorder usi
ng a shuttle box 11th world congre
ss of biological psychiatry 2013
6 25
Shimizu K, Tsunoda T, Yamamoto T, N
ibuya M, Kikuchi A, Toda H, Tanaka T,
Otabe H, Suzuki G, 2 Correlati
on between reduction of hippocampal
5-bromo-2" -deoxyuride positive cell
s and behaviors in a rat model of po
sttraumatic stress disorder using a
shuttle box 11th world congress o
f biological psychiatry 2013 6

25

2013 10 5

2013 2013 10 29-30

33 (
) 2013 11 8
33
( ) 2013 11 8

Suzuki G, Nibuya M, Tokuno S,
Takahashi Y, Mitani K, Kawasaki M,
Toda H, Takahashi T, Inoue H,
Matsuo H, Takada Y, Isida T, Maki
T, Yamamoto T, Yamamoto T, Shimizu
K, Maruyama T, Yoshino A,
Tsumatori_ G, 2 Plasma
Brain-derived Neurotrophic Factor
(BDNF), Cytokines, and BDNF
promoter methylation as markers of
stress reaction in mental and
physical environments Society of
Neuroscience 2013 2013 11 13
San Diego (USA

Tokuno S, Shimozono Sota,
Tsumatori G Usage of Emotion
Recognition in Stress Resilience
Program. 40th ICMM World Congress on
Military Medicine 2013 12 7-12

Saudi Arabia

2013 12
13

2014 2 13

3
Brain-derived
Neurotrophic Factor
59 2014 2
26




3
59
2014 2 26
@
2
DNA
(Brain-derived Neurotrophic Factor
) 59 2014
2 26
@
2
PTSD
HPA
59
2014 2 26
@ 3
59 2014 2
26
@
60
2015 2 6
@ Tokuno S, Mitsuyoshi S, Suzuki G,

Tsumatori G Stress Evaluation by voice:
a novel stress evaluation technology
9™ International Conference on Early
Psychosis 2014 11 17 19

@ Tokuno S, Mitsuyoshi S, Suzuki G,
Tsumatori G Stress Evaluation using
voice emotion recognition technology: A
novel stress evaluation technology for
disaster responders XVI World Congress
of Psychiatry 2014 9 14 -18
Madrid (Spain)

110

2014 6 26
28

¢ S
)

16

2013 520 341

-362
o 0
o 0
@
TSUMATORI, Gentaro
00585698
@)
TOKUNO, Shinichi
40508339
YAHAGI, Naoki
60158045
SEKIYAMA, Atsuo
30403702
A
SUZUKI, Go
50649035
)

(SHUNJI, Mitsuyoshi)
(OOMIYA, Yasuhiro)
(TANAKA, Yasuto)
(SOMEDA, Hidetoshi)



