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[ Abstract] Objective To investigate the relationship of non-verbal facial expression features and
aggression risk of patients with severe mental disorders. Methods This study is a cross-sectional study. The
study was carried out in 15 community hospitals in Beijing from September to December in 2019. A total of
30 patients with severe mental disorders who had aggressive behavior and met the International Classification
of Diseases-10 diagnostic criteria were included. Modified Overt Aggression Scale (MOAS), Patient Health
Questionnaire 9-items (PHQ-9) and Generalized Anxiety Disorder Scales 7-items (GAD-7) were applied to
evaluate aggression risk, depression and anxiety respectively. Openface extracted 5 action units (AU): AU4
(brow lowerer), AUS5 (upper lid raiser), AU7 (lid tightener), AU20 (lip stretcher), and AU23 (lip tightener). The

intensity and duration of each AU were calculated, and the correlation between AU index and the total score
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of MOAS was studied using partial correlation analysis. Results Among the duration of AU indexes, AUS
(r=0.395, P=0.037), AU20 (r=0.414, P=0.029), AU23 (r=0.407, P=0.032) were positively correlated with
the total score of MOAS. The intensity AU indexes showed that AU20 (r=0.557, P=0.002) and AU23 (r=0.466,
P=0.013) were positively correlated with the total score of MOAS. Conclusions Facial expression features

could be helpful to identify aggression risk of patients with severe mental disorders.

[ Key words ] Severe mental disorder; Aggression risk;

Facial expression

Fund programs: National Natural Science Foundation of China (U19B2032, 81901368); National
Science and Technology Major Project for IND (investigational newdrug) (2018ZX09201-014) ; Beijing Hospital
Research and Training Program (PX2020072); Capital Health Development Research Fund (2020-4-225)

Bt i R AEATE XA B FE A AT
N, TR AR B AT g S 80™ B R R iR I
AAEEAT A BT R R A R LAY
I IR, G oS A 0 280 | SURH 175 2 B 5
XU 56 R AR ) 2, SR e B LT AT B i
AT LR R E R R, B B AT
R TEA 23 R T R 1 2 5, Rt s A 3
LA A ),

I, XA Ao B i 28 2 s XU PPl 32 24
SERRBES A DI IR ZE R, = A2 LAY DT
fliEFR . Berkowitz > 42 H BYTARIHTIRSS 5 SUARA
A& AT F B O BENS , HaA A ARGER
FF S XA A A AT R, DATITEOR SR K
A SRR ICAZ A S B . S8 asd AN [R A A
T HEAN R BN, SO Ay Bt i 3] 25 7
AR BTS2 L BV SR 1k i 3 U 7 A ) A 2R
4. AV, D FELGETT N SR YR
L TG Z AR, FEPHEIT BTk Y
Tt 4% ] U s A M IR =z —7 T
PG A 2 — A7 0 SRR B AR A3, R LA S
AR 45 I RS MR AT, BRS040 i
B U KUK WS B o

Ekman 5 Friesen 32 1 (1% 10 %0 12 3 2% 9 R 4%
(facial action coding system, FACS) #% 32 i F F1fi
FRAE AL, FORE IS 4 A 30 24~ “iz BT
(action unit, AU), RIS P IR B DA A8 i B
(R TED &R JL IR 32 B B, 38 4 12 B i B /NS AU iR
BEA R SAED, 43000 1= LRI (trace) . 2— 73
(slight)\ 3— B 12 B (marked or pronounced)\ 4— TR
K (severe or extreme) Fil 5— 7 JF 5 KAH (maximum),
X RAEHATIN " JET FACS RELHY AU K5I
IR MERHE TS TP A TR IZ ], andm R
WA R T AR R B A T I, 23 52 B0 B 2 A A R
PEFREAUL) L P AR SRR R
(AL T TG TSR (Duchenne smile), W02 BT 1

Y BLPE B LU B AR L Ak DR o 43 240 18 %
(1 TR AR SR #2208, il — L AL B B
TR

M TR &2 SRR FY L IR Z B0, AT
FE i I PR AR 1] 32 10 1 1) e e AR DG TR, (323K
H i FHZBGE R AR . e S TGRSR
TS AR T, AUACUR)  AUS (L RIS E4R).
AUT(HR IR #9251 S ML 26 , AU20 (W5 £
P 2 5L, AU EIEIR) 2 510
I, ASBIE T A W i 14 75 s AT AE 5, 3 1 R S 1)
BRI KAH AR 2, I e 23 i iz 3, il
FVLL S AU B ULEAR , R3PS A R
A YIRS K5 A TR ARG AR o

X&RETTE

— W5

AW RERTIATE . BEH20194-9—12 Ak
FUPGIRIX 15 ZA X BR g 14 30 1] = 2 F A #o e A
B ASRE: (D HETE At i o AR R
B RGN FLAHE DR, 6 E BRyin 725
(international classification of diseases, ICD)-104#fH#
OYERE (F20), 73 215 BN RERT (F25)  SURH T R A
(F31) W2 Wrbnifi; 2) 4% 18 ~ 60 %/ 5 31D H WA
AT (4) B A ROFEE G R A, HEER
prif: (1) & I EARAABR # , K EMRAREIE &
WHElE s Q) AREBCE S B) BT RS B it
17 h 5% (Modified Overt Aggression Scales, MOAS)
WIrsE T 04, i s2ild ¥ A S 5015, 6%
BRERIE D . AR A EEERREM B
SE BEBEAC TR D1 S HMECHE 5 - 2019FHIFEE 535

Y7

LFGEIT % XS 5050 15 234 IXEE B BE 2R
AT R — 2 DL S ARG AL By I, 1 MOAS
R RVEE AR KUK, MOAS RIS 14>
Ao Tz, X EA TG ERIE S DI
IRUFR BB R E R LT 4018, (1) A4t



T2 SR A2 2021 4F 4 A 20 HE5 21 555 4 Journal of Neuroscience and Mental Health, April 20, 2021, Vol.21, No.4 - 235 -

1R Q) RASGEAT MR ; (3) BUAE
WRBERFZIT N @ A Aitl, Zadfe o
W EARHLRAG, BEHLE TREE ERJ2 mib,
IR VIR, 5158 BC H O =BTl
B AR e 5, R ARG . #id OpenFace #X
PRI B AU4 . AUS . AU7, AU20, AU23, 15
FNG PR A B AE ML I Seit AU 5 e U
KRR,

2. s RURS: BAE MR S AL « MOAS I 5 iF
Yoidi et . B B o AR Bk 4400
T B RFIIRIG ST, 001,23, 435
RETeE R PR R DL R T P G RRE
AN RAFE . WY . A8 K8k, 50K
WAMTEE x 1, x2, x 3, x 43 TIAL, R85
H AR I BN, Sy | ot AU s
511 MOAS J2: H RTIfG PRATUS A FH 45 R )02 (A
THZ —, B4 BN& SRV AR AT
FUARIGA, fERBAER, PFe —8chEm, & FHEIT
RV, MR F NS (PHQ-9), | PR &
BERG-EE 26 (GAD-7) A [ D1 343 BT o 2 (R SR
ARAS DA R A RS T TPRA , X 2 1 40 SRR A 7 ]
BASKOFT RIS 3R Y, 3 BOHR i R AR sl £ TR R
JiE s, HAE I ARG chgt iz i

3. 1H1 #B N PE AL . SR H FACS 77 15 41 51 B
FE, BF 5T AU BE FTAURE K 35 0 0 AU S 5,
OpenFace S 55 1 /1> FT LA 235 531 18 3 2% 17 19 71 U
Bk, BRTEASE T2 M I IR A
OpenFace X f8 4 MR AT AL R , K5 BRRP IR 53
25 Wi F, I BRI F ShbRE R — iR 4
AUSREE(LL 0~ 53R, ORRFZNA iz 3l 5185k
KIEREIZEN) LA KA AU PR (LLO B 1 3R, 048
FRMBL, REHED) L A T T
RXTNLRZ Sh s, 222 S i R L AUSRJE >
0 HAFAEHE — Wil AUSE & > 1 B A A% AU H B,
HAA 15 FZIARIZAUARHBL, IR0
AU B SR 0 T 3t G AN 6] FR S DR A IS A7 7
(2% 5, 5 £ AR (] 45 AU H 300 A9 030 R R
B LLETER , 15 212 588 4 AU H BB 7 03
SREN A, AUGREFRRE S AU AT H I Y
588 B SR AT SR ORI P Bk ARSI ST, A5 31 4% AU 38 B
BIE ., St AUFEFRIELT Z-score FRifELL o

4. 553 3¢ )7 . K IBM SPSS Statistic 21.0 4%
THFRAEIEA TR TR SR AR B, IS A ()T a5
BHUHIIR = AR F £ 9) R, ARIES MG 19

PRk e TAR AL AL B, BRI P
1 AR, Z2 2 CHR AT R AR DG o0 . ARG BE
FESCHR, AR | FRIEK 2045 A i 2
PHQ-9 . GAD-7/E N PME R A G TR, brifEfbs
i AU4, AUS, AU7, AU20., AU23 FURHK | 3R BEFE FR
I3 i SER AL B9 MOAS B3 BEA TR AR 2347, L
P<0.05 hZERAGIHFE L.

# R

1 —fE ORISR AR AL 30 BIRE A 14~ H
WAETEZCT AT o0 B E MRS i B i 2 (X o b st i
Kbl AR A5 B A B R GEAe M R I R A0 5K
P, Hodr BAE 17 61(56.7%), Lotk 13 61(43.3%) 5 K143
ST 21 11(70.0%), WAHIE &R 8 11(26.7%), 53541
MR T 1111(33%); 321K AF- 1% 4y (48.86 £ 8.95) %7 ;
ZHEFEE F(12.20 £ 2.39) 4F,

2.AUSE bR 5 & R 2 16 Ol A OF 58 3 o
OpenFace $&HU T #6532 100U05 1 AU4 ., AUS, AU7, AU20
D) K AU23 58 B A H B, Sl A S A T b
HEALAL T, 753045 AU I SR EE S bR, W 1.

F1 ZHE AURSIRAE RG5O (n=30)

WiH By, x+s)
AURHC
AU4* 0.36 £0.38
AUS® 0.17 £0.26
AUT* 0.56 +0.42
AU20° 0.11£0.08
AU23° 0.34 £0.30
AUSRSE
AU4* 0.51 £0.66
AUS® 0.02 £0.03
AUT* 1.18 £1.03
AU20° 0.05 £ 0.04
AU23" 0.07 £0.05
RS
GAD-7 6.50 + 6.50
PHQ-9 4.90 £4.90
MOAS* 5.77 £6.58

. AUBZHEIE, GAD-7 )iz M SRR, PHQ-9 i
JEiR):, MOAS BT RRAN B X7 25 “BdR 4 Z-score nifEfk
b3

3. AUFEHR 5 MOAS B AH G & - B AU
5 MOAS B3 #- AT AH G M )5, AUS . AU20, AU23
EMOAS B2 IEAHIE, BT MOAS B 3448
FRAEAAT H B B o LU B R ¥ AU SR 5 MOAS



- 236 - Y SR DA 2021424 H 20 HEE 21 855 48 Journal of Neuroscience and Mental Health, April 20, 2021, Vol.21, No.4

MY ATE , AU20. AU23 5 MOAS S35 1E4H
5, BIMOAS S nm B (E O . W2,

R2 AURHK R 5 MOAS S5 BAHIE 4

WiH AU4 AU5 AU7 AU20 AU23
LIRS

i -0.262 0.395 0.087 0.414 0.407

P 0.177 0.037" 0.661 0.029" 0.032"
TR

i -0.261 0.238 0.178 0.557 0.466

P{E 0.179 0.223 0.366 0.002" 0.013"

1 AU BB3IHIT, MOAS BITHRAMNE I T A E S ; *P < 0.05,
"P <0.01

Wi

AHIFFE N FH R R B ARGET T ek KU
FIAIEBRIG FAE A OC R, 455 BoR, AUSHHK,
AU20, AU23 [} 5 50 2 34 5 MOAS 243 52 1A
Ko AUS.AU23H S H5HU SRMANE S, AU20
RUESE 25 B, ZEARTITEH , MOAS 234tk
15, R Tl AU KT s, A2 Bk
B, T RE S A TSR I 4 RN, SRR
S AR | FEMELRH DG I TR 2 HE AR 14 8 B S R
RN, X5 H AT TR 2 1A T A 1 T T
TGS AR —2 2 AUS(EIREG B30 e
Sy HI A e 1 TR R 1 Bl A, HR 832 3T LIS 38U
e A BB A IRZS , i i ARSETG 3, RIVRZ HRATCR | i
o, AR | o 52 2h 45 Z A8 AR T B 25 A 8 A
AT LIRS AR R ARE 0, Hk, AU23 (W A1 i
B) R BRIE N R EZ — AR
TG L0, W A KR, B E SR
P 5%, 283k ARSI AU20(W5 £ P i) i
WIRR AL FRURE 25 Y TEARBEE A e,
RV 48 B AR 6 1 AU20 Y58 B 5 MOAS 3 4
MR RN T HRYE Berkowitz AYFR 1S, RUHZ
A Ay b 3R R 1) — i, o mT R IR A s (]
B AR, AL T DR sy e B A 1 28
[IRERS i el S 377 X U e TS S R S G RN R N
AT R RS2, wAa TR, RURE 4%
FT B B o0 T B AT B 1k vT B A& A 1 T AR R
by, R X SR R T
ey R AR A — 2, BV 2ikE A v H e £
Sy R TS A ORI B R, mEHESGE G E
A

AU4CAEJE) AUT (R 1S W 58 36 S FE R B IR |
SRS MOAS MU G R B A 3, 45 R 51k
WA—B, Bk, SR RS T RE AL 1
BRNEVIRIL AU4 , AUT XA ORLEE . BF
TR, TR T WL A ZR G011 52 Wi 3 Bl 15 A2 1Y)
AN TR AR, AN B 2 2 B R T R, TR
N JE B A, R RERUR KT Ak,
TEREGE, 2l E 4 R ZBOS R i 240E, WHEA
FGURBE TR AT WD SR L ik, A
AFEPRABE R Tl XU 3 =7 T s

S W N A G RN S RIS DN AT S
) OpenFace 84, $EHEAE: 14~ H N R A BG4 T
Ry W FE A A A AR 1) S AN TR AU, i A 5
5 iR IS bR & B 34 AU A R 48 45 5 E P
i b R A R T RS, SR IE AR G .l T
ToRNERRAE, BN B WSS, TR G RO 58 U B A
WTERFFEH A, BBy H FDRS A Fe 0 28 2 B XU
PEAS AR A ST o 45 TR ARG T LAY KRR
N s NGl OE R b7 s oy s N N i P & r
A, WA AN R ZE R BCTA 70 A4S o ARG
Be i A8 I TP R A P bn A TR, NI REXTAS[A]
BRIV HAT N BORS A e £ I TRTER A 1 R A
— 0T, ST RS TN Ao A AR AR
WU A, FEdt o e U 1 —E VR

RIFFAA LA R, (1) RS2 84K
T2, PRI, DR R Z AR s 1 R BR , B 2
PITH BRI RAE R IE X R A a5 SR s, 25 ARk
PERZFZM 5 (2) IHRRAG il i B 3 Mt stk
15k, BRI HTC 5 B E I L Yl )
AT RS, (HJE i TR R [ R, s
A BR W BEAZ 2 )5 R w22 1952 5 (3) AT
GEAN 2R 25 LR T e T4, W] REXT 45
A ; (4) TER S R, 2802 AR R
EH R RS, UL, AR H X AU 5T
GIHT, KX AU G5 PG 258 britt A T 504
FIZRIRZE AR SCHTAT AE A AT SCRE AR R 25 i
TEETIRAEI B0 B TR A SR
SR , BRI A LER | 85 GRE , 10 SCIRS K S, Bdmg it
S, SO £

& % X W

[1] Anderson CA, Bushman BJ. Human aggression[ J]. Annu
Rev Psychol, 2002, 53: 27-51. DOI: 10.1146/annurev.psych.
53.100901.135231.

[2] Whiting D, Lichtenstein P, Fazel S. Violence and mental



T SR DA 202144 H 20 HES 21 555 4 Journal of Neuroscience and Mental Health, April 20, 2021, Vol.21, No.4 - 237 -

[6]

[7]

[8]

[14]

[15]

disorders: a structured review of associations by individual
diagnoses, risk factors, and risk assessment[ J . Lancet
Psychiatry, 2020, 8(2): 150-161. DOI: 10.1016/S2215-0366(20)
30262-5.

Senior M, Faze S, Tsiochristas A. The economic impact of
violence perpetration in severe mental illness: a retrospective,
prevalence-based analysis in England and Wales[ J ]. Lancet
Public Health, 2020, 5(2): E99-E106. DOI: 10.1016/S2468-
2667(19)30245-2.

Smith R, Lane RD. Unconscious emotion: a cognitive
neuroscientific perspective“ 1. Neurosci Biobehav Rev, 2016,
69:216-238. DOI: 10.1016/j.neubiorev.2016.08.013.

Berkowitz L. On the formation and regulation of anger and aggression:
a cognitive-neoassociationistic analysis [J]. Am Psychol, 1990,
45(4): 494-503. DOI: 10.1037/0003-066X.45.4.494.

Keltner D, Moffitt TE, Stouthamer-Loeber M. Facial expressions
of emotion and psychopathology in adolescent boys[ J ]. J
Abnorm Psychol, 1995, 104(4): 644-652. DOI: 10.1037/0021-
843X.104.4.644.

Matsumoto D, Hwang HC, Frank MG. Emotions expressed in
speeches by leaders of ideologically motivated groups predict
aggression[ J ]. Behav Sci Terror Political Aggress, 2014, 6(1):
1-18. DOI: 10.1080/19434472.2012.716449.

Hwang HC, Matsumoto D. Facial expressions[ A ]// APA
handbook of nonverbal communication. Washington, DC, US:
American Psychological Association, 2016: 257-287.

Ekman P, Friesen WV, Hager JC, et al. Facial action coding
System[ 7 1. Salt Lake City, UT: A Human Face, 2002.

Mavadati S, Mahoor M, Bartlett K, et al. DISFA : a spontaneous
facial action intensity database| J ]. IEEE Trans Affect Comput,
2013, 4:151-160. DOI: 10.1109/T-AFFC.2013.4.

Girard JM, Cohn JF, Mahoor MH, et al. Nonverbal Social
Withdrawal in Depression: evidence from manual and automatic
analysis[] 1. Image Vis Comput, 2014, 32(10): 641-647. DOI:
10.1016/j.imavis.2013.12.007.

Laksana E, BaltruSaitis T, Morency L, et al. Investigating
Facial Behavior Indicators of Suicidal Ideation[ A ]/ 2017 12"
IEEE International Conference on Automatic Face & Gesture
Recognition (FG 2017), 2017 770-7717.

Gaebel W, Wolwer W. Facial expressivity in the course of
schizophrenia and depression[ J . Eur Arch Psychiatry Clin
Neurosci, 2004, 254(5): 335-342. DOI: 10.1007/500406-004-
0510-5.

Harris ST, Oakley C, Picchioni M. Quantifying violence in
mental health researchl J ]. Aggress Violent Behav, 2013, 18(6):
695-701. DOIL: 10.1016/j.avb.2013.07.022.

Foley SR, Kelly BD, Clarke M, et al. Incidence and clinical
correlates of aggression and violence at presentation in patients
with first episode psychnsis[] 1. Schizophr Res, 2005, 72(2/3):
161-168. DOI: 10.1016/j.schres.2004.03.010.

RS L BGEAT o MRS PG TR FHBR [ T 1. &P

[18]

[20]

i, 2018, 16(7): 785-788. DOI: 10.3969/j.issn.1674-4748.2018.
07.006.

Pan ZJ. Application status quo of common aggressive risk
assessment tools[ J ]. Chinese General Practice Nursing, 2018,
16(7): 785-788.

Lowe B, Uniitzer J, Callahan CM, et al. Monitoring depression
treatment outcomes with the patient health questionnaire-9 [J].
Medical Care, 2004, 42(12): 1194-1201. DOI: 10.1097/
00005650-200412000-00006.

Spitzer RL, Kroenke K, Williams JB, et al. A brief measure
for assessing generalized anxiety disorder: the GAD-7 [J17.
Arch Intern Med, 2006, 166(10): 1092-1097. DOI: 10.1001/
archinte.166.10.1092.

Baltru8aitis T, Robinson P, Morency L. OpenFace: an open
source facial behavior analysis toolkit[ A ]// 2016 IEEE Winter
Conference on Applications of Computer Vision (WACV), 2016
1-10.

Baltrusaitis T, Zadeh A, Lim YC, et al. Openface 2.0: facial
behavior analysis toolkit[ A ]// 2018 13th IEEE International
Conference on Automatic Face & Gesture Recognition (FG 2018):
IEEE, 2018: 59-66. DOI: 10.1109/FG.2018.00019.

Piko BF, Pinczés T. Impulsivity, depression and aggression
among adolescents] J ]. Pers Indiv Differ, 2014, 69: 33-37. DOI:
10.1016/;.paid.2014.05.008.

Perkins AM, Inchley-Mort SL, Pickering AD, et al. A facial
expression for anxiety[ J 1.7 Pers Soc Psychol, 2012, 102(5):
910-924. DOI: 10.1037/a0026825.

Friesen W, Ekman P. EMFACS-7: emotional facial action coding
system[ M ]. San Francisco, CA : University of California, 1983.
Zhang J. The human anger face Llikely carries a dual-signaling
function| J ]. Front Behav Neurosci, 2018, 12: 26. DOI:
10.3389/fnbeh.2018.00026.

Sell A, Cosmides L, Tooby J. The human anger face evolved to
enhance cues of strenglh[ J 1. Evol Hum Behav, 2014, 35(5):
425-429. DOI: 10.1016/j.evolhumbehav.2014.05.008.
Alghowinem S, Goecke R, Cohn JF, et al. Cross-cultural detection
of depression from nonverbal behaviour[ J ]. IEEE Int Conf
Autom Face Gesture Recognit Workshops, 2015, 1: 10.1109/
FG.2015.7163113. DOI: 10.1109/FG.2015.7163113.

Darwin C, Prodger P. The expression of the emotions in man and
animals [ M ]. Oxford : Oxford University Press, 1998.

Ekman P. Facial expression and emotion] J ]. Am Psychol, 1993,
48(4): 384-392. DOI: 10.1037/0003-066X.48.4.384.

Berkowitz L. Pain and aggression: some findings and implications[ J ]
Motiv Emot, 1993, 17(3): 277-293. DOI: 10.1007/BF00992223.
Spanovic M, Lickel B, Denson T, et al. Fear and anger as
predictors of motivation for intergroup aggression: evidence from
Serbia and Republika Srpska[ J]. Group Process Interg, 2010,
13(6): 725-739. DOI: 10.1177/1368430210374483.

(ki HH: 2021-01-11)
(B304 B4 5%)



