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Prefrontal activity of parents, when reading emotions from infants’ facial
expressions: Differences based on psychological traits

Masako MATSUZAWA

Neural activity in the prefrontal cortex of parents, when they read emotions of infants were investigated in
relation to five psychological traits: ambivalent attachment, avoidant attachment, depressed mood, rearing
difficulties, and maltreatment tendency. Healthy parents (15 mothers and 7 fathers) rearing children of 0 or 1
year of age were shown photographs of nuanced facial expressions of infants. They were requested to indicate
if the infants were expressing positive, or negative emotions. Oxygenated hemoglobin concentrations in the
prefrontal cortex were monitored during the emotion reading task by using near-infrared spectroscopy (NIRS).
After the task, the parents were requested to respond to a questionnaire assessing the five psychological
traits. Correlational analysis indicated that activity in the prefrontal cortex when reading emotions in parents
with a depressed mood, with avoidant attachment, or with rearing difficulties tended to be weaker than that in
parents with a non-depressed mood, non-avoidant attachment, or no difficulty in child rearing. However, the
prefrontal activity was not related to behavioral responses in the emotion reading task. These findings when
reading infants emotions suggest a possible relationship between lower prefrontal activity of parents with a

depressed mood and avoidant attachment, and difficulty in their child-rearing.

Key words : prefrontal cortex (FiZHFTEF), facial expression (F1g), parents (EEH)
infants (A V2), mnear-infrared spectroscopy (Ur7RHk5) 1% (NIRS))
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ARTZETOEEZSETEAD LN TER
Wiz, BEZFIIALRORTELBZFERNONS
TORNGZRAMDMBEN DD, ZDLIITLT
MAMSNTZERFIEETHODD 2k hT 5
0, BEEICEKDEEOHAIOITHLIE OEE
FEOEBELRBRELD I ENEHINTER
(Inoue, Hamada, Fukatsu, Takiguchi, & Okonogi,
1993), ARG Z oA DD EEBRF 0NN 0
ELTRE "B TFond, EHIINET,
FRETH EDO<SARBIEOF AT OFEANEIZD
WT, BUFIIRT KD R AEBEEZ Hnaist =
fro T, BRMITIZ, LT RFPEEZHHREL

TEE) 2R s o0 ik (NIRS) CEHEIY 2 —E O
FeElTo /. BBAREXHERWMEL T HES
[ COFENEDFHAIMD Z2HA D /2D, EIEOH
TTFEBNAELHREREEZED - [IFEEL
Pictures (Infant Facial Expression of Emotion from
Looking at Pictures : BA I, IFP)| (Emde, 1993)
EEEN S EEY Y b ®HAR (Inoue et al.,
1993) &= MWz,

9, ARG OHAIRD &BEE T 2 AL 2
BEt L7z & 25, BAID OB TS B 25EH)
T2 ENHRR S NIz (R, 2014). C DFEIK
W R ARG RE E R E L RS
5, MFORIGEZFML, @EU/RtpTE 252
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ADEALE L THISNTHBO (e.g. Adolphs, 2002;
Damasio, 1994). EH HIT L 5 A ITRE D e A B
0D LY BEETEHE XA SEME L THEER
DT RWhEEZ 6N, T TRIT, AR
15 DFHEAHLD DR D FiZHATE OIE BN & Fe A0
DR EDBEEZRF L LA, ZOHEBDIE
BNEFNWFIFZ EREN S R AT 1 TIEE & Hi A
DTN ENHAS M ETR- 72 (i, 2015a),

ZD XS RBAEFHAID OINA T ZF. ARE
ISEBHEATAINDOERLHD DEAOHFITHASND
ZENHESINTETHD (e.g. ¥AH, 2015; Zahn-
Waxler & Wagner, 1993). Z# 5 QLI &
A HLD OFROFTEHATEEE) & OB E S TSI N
oo TORD, RARFEDHLDEEAY A IV D
DA & FLYRIKAE D FE A EL D DR O RS T EHE )
EORAEOMEH 21T o7z, T DR, B
BHEAZAI 2bDER, 5 DHEm OFF
E, HAIO OFROFTERTE OIFHIMENTH N &
WH S MITTs > 72 (B, 2015b; 2016), 2415
DFERIFVTNOFHNMHBEZRL7ZDATH S
M, ANEEBREBEERRLEAREKETEEITHT 50K
HE) & OB %2 7R L 7= Lenzi, Trentini, Pantano,
Macaluso, Iacoboni, Lenzi, & Ammaniti (2013) @
e, MO DORENHFOREEZRIZEED
fii% B & 51 U 7= Laurent & Ablow (2013) DHfF%%
E—BLTHD, HLREOFEEEEZHDEER
507z,

PLEDIFRFEAEZRIRE LN S, Bk
7R B ALY A IS DIEAEIOF T, LR
1% % i A HL 2 BE DO RTERRTE OIS B 2355 W /29012,
FHT 1 TEAEZ T AT 2T WATREMEA VRS S
Nz, £ TARMZE TR, KFRFETEHESNL
ERNAYREZ2EZFTHPORRICHD TIE DN E
DIMERETT %, o, BEEORIGHAID D
NA T A&, BIEOE R ZREHIZL TW 5 rlFetk
bEAOGND LN, BHEOERKNE K E DS

b HOETHRE LTI,
B &
ZmE

AR ZEZEBETORE224 (R 154«
FEW32.40%,. RELT7 4 SFHEmMSS.1E) 22
L7z BETOTEDDEMIZO~1REIE CEY

Hit137 H) THD., 56 3L N, R
HOIFEAER. BMLFRENEETSHTFET
TR [BTHMTOAIESHIP] (28R L7z
NEZELEDRZY —% BT, mhzEBLHEL 4
Thd, TN, BEEHNIZEKELZEFHOD
HIN2 AWMU Tz,
P AR bl

HAIFEEL Pictures 58 = DFFrl 25T, HA
WMZIFEEL Pictures (JIFP) % 2 fk @D 30 4t D H-& (H
A IFEEL Pictures 9t <, 2003) MWk, HE
3127 HIROHAANAL RO S LI EBERENS
5. JIFPIZMFIRTH 20, NV azHnikz
RBHEEEET D201 HTDAF v T/
VA EHRATE, EZAICRRINDEED
B X1312.5cm X 8.2cm & U 7=, 308 D & H i
10T DD 3ty NIz, &£ty NOBEED
ERIZH-> T EE 2009 2HEL 285
HOW - NG RO ENBNIFIEELL2D
KOITHBL /=,
RRBEOFHE

NIRS @ 70— 7 & ¥:55 1. ZN# 134 56cm B
NZEZSY ORNTED ., G4 B0 3 &R
FIBrERE () 217> 7z (Figure 1), J&IE
HAMOHETIE, AROREBEEENEZFIT3
BREREINLE EERE (+) D3BERIN
7o BMBFEZZ D6 ORI DRIENRY
TATWERAT 4 TnEFILORSY > CHEL &
(2 5. MERIHINGERRE T, UG HEAEL D 3R
ERICYA T TIRREINDARDOREGEE
BT JIROMWMNP BTN L FINEFILORY >
TEZE LUz, BRBEEICIIEBRNR WD, ONIT
BONCIEN AT EEIET DX D #RL T,
MEIRI0RTTEL Jay &L, BER
ZTNTNOMEIIONWTHE 275 728, TERIH
VT R — T 7t A FL O AR — P 71 i AL RE D JIE I
FF3 7oy Efrofk, 70y 7 TiE3ty b
DEEDOWTNNE T > LTHWE, BB, K
& 2L CHETSRICE. 725 X< BRZEE
FEL, BHOHEOHN I TIHRZT TRIGT 5L
KL 7=,
NIRS &t:A

M ZIT > TS BRORTEARTEFIC BT DB A
T/ 0OE > (oxy-Hb) DOIEEDZE(LED. OEG-16
(Spectratech Inc. #) ZHWTEHHIET Nz, ZD
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Figure 1 EBHEDTH1 >

BEET 2 E (770nm & 840nm) DI ARAME 2 fd
ALTHD, B To—-TJEmH 70— 71X
30mm [HkE CRLE S . FFRIMRER X 0.76Hz TH

%, Nvw Btw M, EEE10-2075 1 HEHL L Fpz

EHOCEE LR, 16F v > 3L EHWTHIHE

DT —4 51l 24T 5 /2. Pre-test 108>, test 70

#. Recovery 60#). Post-test 10#0& L TX—2Z

5S4 UHIEZEfT> 7= (Figure 1) #%, @m@E~7—V

IAWZEAWEO—/SA 7 1 )L&— (0.05Hz) 12

Ko THHIIRAB O EZ RO R\, 7T

IBM SPSS Statistics 24 IBM#) & W7z, 7

B, ZMEOSB54FHEZOEET, Fv > =x

W1.205 61X IF2ETOFHMNTER

Mo Tz

LEREANDRE

REBEKR THENIRSO JOo—T7 24 L, B’

AICEEL 72, BRMIZD Y>> ENL > MME

Ml 2) [ELEEEAL 3) #1D DM, 4) & VA

&, 5) JERHER, ZHET D RENS K5,

1) 72ENL > MR NEEETIVRE
(7, 1988) KO, 7> E)NL > Mam ZH]|
ET D MMIRECHEHZH W, “ ANIAY
PN sheflil <L T<NnTng
DTRBANERBS ZENHB R EDHEH
MBI, “HTEESRWY (1R M5 “H
TWEES (4R D4AMET, HBROBHTIC

2)

3)

4)

5)

EOBRELMTIEIE2nERE L,

[ElREE]  NETEZEETIVRE (FH, 1988)
KO, [EHEHEM ZRIET 2 MIRE6HE %=
AWz, “ANICHEZ DI ETRY “HED
NEBLLRZDIFHETRHRY IEDIHHE
M50, 1) 72 E)NL > MAR EFRED 4
fRETHEE L /2,

I 5 D i A : Seif-rating Depression Scale
(SDS: Zung, 1965) @ HAGERK (F&H -+ 7Nk,
1973) Wiz, AREE, BHCHMITE >
TS DOREZMRET S RET, 205HE M
578%, “[UNMEATE S D2 EANIT N
BIEARDMMEW BEQHANSRD,
TEAMZFIT QRS “FEAENDD
(4 R)" D 4ET, BEOREIZE-EDHX
SUTIIEDHEEALNDBOEREBZL =,
FRNHEK  FRANEKO 707 1« —)LFEE
BRI U, 1999) L0, 1, 2% 21
T H5FRHREED S 500 - R - Rk
ZHETZ6HEHZH W, FRICHEMN
HTRW  FEHBDIETES LELLWN
MONSRW REQDIHEEMNSRD, “hn
Z QRD"DS W (4 5)" DAFET, &
ARG/ BITENHDZEE L,
e - BRSO 07« —)LiEEE
RIARK OIFE, 1999) K 0. 1, 2B Hmd
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Table 1 J&A&w¢

AHLO HEH OEALANE Y O E 2 REOZALE (mMmm)

(525 R#

F v I n M (SD) n M (SD)
1 12 .0638 (.0547) 7 .0432 (.0658)
2 13 .0682 (.0540) 6 .0543 (.1020)
3 15 .0601 (.0589) 7 .0351 (.1100)
4 15 .0768 (.0629) 7 .0405 (.0947)
5 15 .0517 (.0632) 7 .0518 (.0816)
6 15 .0686 (.0479) 7 .0506 (.1310)
7 15 .0536 (.0729) 7 .0613 (.1091)
8 15 .0629 (.0740) 7 .0723 (.0863)
9 15 .0378 (.0646) 7 .0500 (.1196)

10 15 .0588 (.0818) 7 .0643 (.1229)
11 15 .0739 (.0720) 7 .0370 (.1022)
12 15 .0514 (.0587) 7 .0395 (.0915)
13 15 .0855 (.0773) 7 .0363 (.1248)
14 15 .0674 (.0592) 7 .0805 (.0842)
15 15 .0687 (.0724) 7 .0350 (.1012)
16 15 .0856 (.0783) 7 .0491 .0737)

= |

LHERNEED S B 2T 1 TIREIE - 8B
EHEMEZHET S 4HEZH W, “7RAT
ENTVENDNERBRVNDICK> TLE
S FEBIT/ADHEZD L TEIXELTEDS
AL R EQHEHEMNS RO, 4) FIRIK#HK
EFERD 4 fHETEIZE Uz,
RIEMELE
AL, B FRAmEEZEERDKEE
JTEmME N (A% 513-20-2), EHEIZH
o TE, IRTOSMEFICH L THEDHB &
Fik, 725 NI NIRS 2 & D FHANE & &2 2D
BHZE{T->72D AT, EOBEETH-> THHESM
EHEETHERNND D&, BINEHESELTHAR
FEEMAECIERNZ & BonkT—FI3IDES
THEHE - L. HADRE S NS TORRD
RNEELBWIE, T—FI3EMLZE > THEIC
BHTLHILzlnA, RAEHFIEAEZRZ T

w R

NIRS 7F—% D4k
SN 22 % DREFET O oxy-Hb 2 DL ED
HR % Figure 212”89, EOF v > RINTHNT

b, 2 DBMBFICBN CRIEZT AR D FEH O
oxy-HbiRE O FRNEE I N0, BEICFE
W EBIDIZNEREDTHED W, FF v
FIVIT BT 2 G A HL O #EH D oxy-Hb I
DAk & D -1 & R K D HJIT Table 11278,
F ¥ >R ERBONEER ET S 585 %
1ol 2, Fv o RIVOEE (F(3.91, 58.6)
=.76,n.s.). KEOEZRE (F1, 15) = .59, n.s.).
ZHEM (F 391, 58.6) =1.19, n.s.) DWNWTNH
AE TN,
BIEHARY FEELOEREANDOEE

B AROBREICB TS, ARDI0KDE
BIZNT 2R T TR nE % Table 212777

Table 2 JEFar A0 AEICHBIT S
ROT 1 TRIGER (%)

IS257) R t-test
n 15 7
M 48.00 45.71 £ (20) = .36,
(SD) (13.73) (13.97) 7.S.
min. 30 20
max. 70 60
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Table 3 R D5

35¢) R
n M (SD) n M (SD) t-test
7>ENL Y MEM 10 1.87 (.48) 3 2.00 (.76) t (11) = .37, n.s.
BB | 10 217 (.37) 3 2.06 (42) t (11) = 45, n.s
15 D 15 1.87 (.35) 7 1.72 (.32) £ (20) = .93, n.s.
B V2 IR i 15 212 (54) 7 2.26 (.42) t (20) = .61, n.s.
JERFEA 15 157 (.62) 7 1.56 (.45) t (20) = .03, n.s.
Table 4 LR BRI OFHEE
TS B WSOW FRREE e
7 > ENL > MM - - - - -
E ] 497 - - - -
5 DM 40 .32 - - -
R e JT2HH 33 417 - -
JERFET 25 24 .26 .16 -

JEATAHBERR S Tp<.10, *p<.05, *¥p<.01

NPT 1 TIRIGFEDEENI50% 55 TH > 7205
20~70% DI TRELIEEDE, REITLSEIX
HBOENIZNO Tz, R 5 FHEOLHEREITDONT
FHEOEEEZ RERRE L, RERI D55
M % Table 312”9, 728, 1) 7 ENL > MA
m& 2) [EHEHAMICDWTIE, —Eo S THl
EEEBTDHIENTERhro/k0), HETE
EBMFEIZDNWTOHDHNEIT S, Wi
DORESEHEEATE L2, E<ITEFETD
A RIZIEFEITEN > Tee ERXRITEDED
EETCEBholz, TIT. REBOTFT—F2HD
B COLDHEREROMMEZEIEALLEZA, FR
KK 137 > ENL > MMl & Ehlg iR n
IEDHMBE (p<.01) A3, F7z 1D DffEm L5500
IEDMEE (p<.10) MNA SNz, JEHFMEE TN
THOREE BB LR 7= (Table 4),
gAY REELEREDORZDEE
JEIET AR O EICBIT DR DT 1+ TR E
RS & OB %Z Table 5D EEICRT, R

T T ROBEE B A5 R & ORMICE D
B (p<.10) 2/ L7z, E£/2 BAEH A HE
D oxy-HbiREDE(LEDEH ERD T 1 T
JNF T8 5 TN RS 2 & D FIBY & Table 5 @ FE%
WZF ¥ >INV T EITRT, oxy-HbiBE DAL &
3. BEOF ¥ RV T WS DN HRED
A DB (p<.01~p<.10) Zr L7z, HEKRH
OB OFBNE, ATEEIRE R E I H =D b
TEHOF v > IV &, K SMUFTEER BT H
=5 EmDF v )L T S /= Figure 3),
ERTEIRE RERBEOF v > 3V 1213 B R E#
B AR EDADHBEZRL & (Figure 4. —74.
BB A S AT DWW TR ARTEBOEEE T H /-
HEHROF ¥ > FIIZBWTADHE (p<.01
~p<.10) ZmrR L7z (Figure 5)., 2B, "I T«
TRISE, 7 > ENL > MEM 1558725 I
JERHHET BRI DV TIEVWTNOF v > R
IZBWTHHEIZ A S NRho 7,
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Table 5 BfEFH AR ODHERDOEBEANE/OE VIBEOTILEERY T 1 TIGE
BO T OERNEOE S E DM

OHERE

A== S EN N . " .
s 7S EREE WSO RS e

Fo Té%% 7 20 54 35 -.05 -0l
chl -11 -.15 -.33 -.32 -.18 .03
ch2 -.32 -21 -.36 -.38 -.12 .00
ch3 -.36 -34 -41 - 4T* -.18 -27
ch4 -.33 -.38 -51" -51% =27 -17
ch5 -.19 -.10 -.38 -12 -.26 -.07
ch6 -23 -.03 -.15 -.35 -.16 -.33
ch7 -42 -11 - 70%* -21 -.09 .00
ch8 -.25 .08 -A47 -.14 -.17 -.08
ch9 -21 -21 -.35 -.35 -.16 -.32
ch10 -.37 -.01 -53" -37" -.09 -.19
chll -39 14 -.29 -.28 -.06 -.04
chl2 -.18 -37 -.42 -.60%* - 46* -.16
ch13 -.30 -.14 -.43 - 49* -.10 -.09
chl4 -31 07 -.12 -.48% -.04 -24
chl5 -.26 -.01 .09 - 51% -.20 -.08
chl6 -34 .04 -.04 -.54%% -.06 -.22

IEATAHBIRRE: Tp<.10, *p<.05, **p<.01

Figure 3 I 5 DGR EEADHBENASNLTF v > 1)L
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Figure 5 [HEHEMGR EADOHENASNIZT ¥ > )b

Z =

AR TIIAYN B2 EETORREZMFRIT, .
WOREGEN S RIEDOH AR 217 D BROHIEH
ARG Z 51 L. ATSHATEHS B OHi A LD OkF
M EFAF O EORE, RS TICER
KRS & ORI 2 Mt U7z, AIBEATERE ). #t
O O, DHEBREH,. BRREERO W NIC
BOTHRRHNZETRED NN 72720, WiH
DT —=Z GO/ THEITo /R M5 D
175 5 QN [EEE]A O B WEF #H I EF AT O
BRORITSHATEHE B NI N Z EfER I Nz, 2D
fERIE, EENLFRFEEZRIREL U7 TE
MR ORER E—ET % (FriE, 2015b; 2016).
S Dl & [EE R O DA I & < 72 <. B
RSN O ERBRD I ENE, TNTIM
NEU T2 K TEAE A HLD DR O RS AT
EEOF S EBET 5 nlfeEAvURB I 5,

L, BEEEIIC DWW T O mISEEICT %
WEINDDTZA D, AR THS NS DIFEM
EREL OFTEIRE R E OIS & OBEIE. TR
FAEORER (R, 2016) &K< —H L. FHEMAE
FHHEEGWEE A S, AEEIEEREIL. kA
HBHEZHWE% < OWIE TRIERM & OB EATE
FEINTETHO (Adolphs, 2002; Vuilleumier &
Pourtois, 2007, for review)., F.VEEIEHDFH A
DIEANZEZFHI L S 2 MERAL DR &3 25 DT
BTHHLOITEDNSD, —F. EFMilFTEE R E
DT & DB L, LT RFEEDHKER (IREE,
2016) EEAM L TWisho 7z, SIMEIRETEE
REIFEGRRBEAET L Z &M NTHD
(MacDonald, Cohen, Stenger, & Carter, 2000). 7~
ARE DN S BT SR REEN D B, AT

DT IS DR,

EREHAATIC DWW T, AN E OBIEATRN &
D RTRTRAEDHKR (KR EE, 2015b) & —F L
2o —MRIZ, BABEBEROUEIHMIEBALTH B
ZED#HENZ < (e.g. Adolphs, 2002) ., [H]3REE]H]
DOEFZ 7 IRBAE BRI 217 > TWhinhaf gk
MEZSEND, LU, ZFREENL LM
ERSEH L 2 DITH L, BEHEE ClIARTEMGT )
BEE L., Sn—ELiaho/z, ZH5I2DNnT
37— ZWC L HRGEEE BT 2 EE A S,

BEHEEWNRELESRIOMATIE, & VLR
DB B ALz & 2 A, LERTSHIRE RE D
EEEIE NSRS BBEEL T, "HRIC
HENSTRAW FEBDIETES LEL X
DN SR o 2R E L 72 RS,
FLIRRIE O Fe A B D OO FiSE AT EFE B & BE Y
%2 EERRUEMFRITBERICAS 5T, KA
REWRERE WA XD, FIRRERIIH S DEm
EFWIEOHBENH D Z EnE, #M1D DMK
% Fi AR 75 B B D% Bk DR R 3L VIR D A
B zRNEIC U, &RINEEIZ DN alaetn
RN, ZOETIORGEZEROFEIZ L 7=
EEZTND,

7272 U, Al OWFFE TIERTEERATE OIG B &k
IHFe A0 O E DM OBEEIZIA S NN ->
oo WFRFAETIE, BAETAILD OB O FISHA]
PEBINTWEIZE, LEREM S X T 1 TR
16 & Ft A D AN A 5 N7z (FAEE, 2015a) 7Y,
YT OEEHE ZHRE LRI CTIIFER O
ENESNRN S TZDTH D, FlLTFRFET
W IS DEmAEWEIFEAREE NS A
T+ TG E AT S ERIAD > 7= (KA, 2016)
M, AFRICSIML 2 EEE CTIXZD X5 72EH
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HAHNT ., [EEAIAEWHE TR R E
MHERTT ¢ TENEZETARD EAN A S Nz,
HEITEBOWFET, 1D DHAFICH T 2
BIEDR T 1 T8 AWMO PHEHINTHD
(Clark & Beck, 1989; Gollan, McCloskey, Hoxha, &
Coccaro, 2010). IFPZH W= THHS DD
MHIFAROEREEZR D T+ TIADHNWT &
MHEHE S 1 CE 7z (Zahn-Waxler & Wagner, 1993)
MW AMROERIIENS EB—H LW, —F
T, [EffDU RV OHHHHCFRNE AR O
FEON ORIV REEZ RS T« T
HAWBHEMMN D D ENRINTNVS
(Butterfield, 1993; /INE, 2010; /N&E, 2005), DLk
Mo, EBEEOID DR [EEE A & FL LG
DEHARO, 2L THIERE#KE OBEITENIZ
EHFITIEIANW I EAMAl A, HRL DN ENE
KU 5,

INMNEFEEED TV BT, BFEAICLD
ALYESE DFHAT D OR ORI E 5ITTRMN
NEEEZEZ D, FEIOWETIE, BEEGTARD D
HHMOEEE L T30RoHhs@BIINZ10HMD
AREBEEEICHTERY T+ TRIBRE AW
M. BIMHEICK> TRAFENER S22 &R
T TRIGEDOENZITHEL et d
%, £z, ROT 4 TRIGERZ T 2EREETHD
TlE7a<, FEHNARFE LR L TGREICRS T+
ThhFE s, BEITRTT 1 TIRERE DR ZER
AT A2HELHH LN LI, 5% S
MTHWABEEZK LD, BEEOKEZES
LTHEZ BT REOTREZL T, HEREMR
AEE{TH> TNERN,

51 3k
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