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Prefrontal activity in young women related to reading
the emotion of infants

Masako MATSUZAWA

Interactions between caregivers and infants are considered important for the socio-emotional development
of infants It is known that such interactions depend on caregivers’ cognitive ability to read the emotions of
infants. Little is known, however, about the neural basis of this ability. This study assessed neural activity in
the prefrontal cortex of young women as they read emotions in facial expressions of infants, and examined the
relationship between neural activity and cognitive characteristics of reading infants’ emotions. Healthy female
participants (N=14) who had never been pregnant were shown a photograph of the subtle facial expression of
an infant. They were requested to read the emotion that the infant was expressing in the photograph.
Oxygenated hemoglobin concentrations in the prefrontal cortex were monitored during this task by using near-
infrared spectroscopy (NIRS). After the task, the IFEEL Picture test was used to assess the cognitive
characteristics of reading infant emotions. Left prefrontal activity when reading infants’ emotions tended to be
higher in participants who could read basic emotions from the expression of infants, whereas whole prefrontal
activity was lower in participants who could read object seeking. These results suggest that the cognitive
characteristics of reading the emotions of infants is related to prefrontal activity.

Key words : recognition of infant emotion (A VNG DiEA]1), prefrontal cortex (FiZHATEF)
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DEALDIEE DD > TnD T ENMENTND
(Adolphs, 2002; Vuilleumier & Pourtois, 2007, for
review), FLIEERBEORHAIT DNV TH W DpHF
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RENESBED > TWBDRES S,

T T THEE (2014) 13, LT RFEEZIRIT,
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NIRS 7 —% D43 ¥

SN 14 2 OFRET O oxy-Hb IEFE DL ED
e % Figure 212”9, ZMFOLLIZEDT v
SRIITBNTHEEZ AR - IR SRR
EOELE RSN 2, AN DS INE LR
ENFELEMLEZD, HALAEDLTHED, £
DX BENEIZEF ¥ o RIITLDHEND
A BN,
TNFNOF ¥ > 3)V CRAE A IO B I
HE72Oxy-HbiRE OB S N h % 51T
B0, £9 % AD Pre-testl0 FfH & test70 7
fil D Oxy-Hb IR & O (L& D (R HRFHN O
2T TRA 2 N TERHME NMEDNE) F v
CHINTEIEH L, ZOEERWTHREZ
oz, WTFNOF v > RIIZBVWTHHEER
ZISREI NN o 7= (Table 2),

RIETRAIY T — 5 DR

KBHEICBITL2AROI0KRDOEEIZNT %
EEZRABO OSBRI T 1 7 &R L 7z [[%
(RAME10) &, BERK TRIT> 30K ERE
ANOHHMHBEEZEDS B& AT T —IZEIN/=AE

BOE (RAM30) ITDWT, FEEOMN & AR
it % Table 3, 41T/R T, EBRHEITHBNWT, 1T &
WEDBMBZ KL OBEEICH LR T4 T &
FOSUD 1 ZFEAEDBEZIH T+ T EK
s U 7o F7z, HHEIE TIEEAMNERE BE)
DREIENEHL T, RWTEE - £+ (AC)
DEIENEZ N> Tz, B (D) XA K (0S) O
EIZEXLBRNWEDIF D MNEN o7, wmifit %
3L WRFRKIEE 4 BT HENBO, TNE
NHOBMETH > 7z, KINHES R NAHALN
DIF2HDATH ST,

NIRS 7 —% & RkiFRH A Y O & DBIE
JEAE 7 A HL O 7R E 1 D Oxy-Hb 2 O 2L E D
iy GRREEF OY > T DU RA 2 N TRl
DY) ERDT 0 TRINE. IS5 TICHMH
BZD&E T T —~DORISEEDBEEIZDWN
T, AT OIEMAAHREREZIT> 12 E T A,
RIOT 1 TRINE. KSR (0S). EAWIEE
(BE), #fi (D) CBWTHED D WA EMN
DR R R S /- (Table 5), B> & Hif
WEEN RS NZONRD T 1 TRISETH 0.,
FimEHRDF v > )LD Oxy-HbIEENEE ML
HEEZERY T TRInE%< Lz, £z, W5

Table 2 JEIEMRIC K DBIEANET O E VBEDOE(LOFEDRE

ion
Pre-test intlezg:;tZtion
channel n M (SD) M (SD) t-test

1 12 .0003 (.0013) -.0008 (.0819) t (11) =.05, n.s.
2 12 .0002 (.0015) -.0038 (.0680) t (11) =.20, n.s.
3 14 .0004 (.0017) -.0056 (.0713) t (13) =.31, n.s.
4 14 .0009 (.0021) -.0126 (.0870) t (13) =.57, n.s.
5 14 .0001 (.0017) -.0111 (.0698) t (13) =.60, n.s.
6 14 .0007 (.0018) -.0243 (.0986) t (13) =.94, n.s.
7 14 .0005 (.0020) -.0046 (.0793) t (13) =.24, n.s.
8 14 .0000 (.0013) -.0074 (.0676) t (13) = 41, n.s.
9 14 .0000 (.0027) -.0114 (.0872) t (13) = .48, n.s.
10 14 .0002 (.0013) -.0014 (.0603) t (13) =.10, n.s.
11 14 .0001 (.0016) -.0042 (.0722) t (13) =.22, n.s.
12 14 .0001 (.0016) -.0046 (.0703) t(13) =.25, n.s.
13 14 .0000 (.0025) .0160 (.0659) t (13) =.90, n.s.
14 14 .0001 (.0017) .0051 (.0617) t (13) =.30, n.s.
15 14 .0004 (.0016) -.0029 (.0640) t (13) =.19, n.s.
16 13 .0004 (.0017) -.0089 (.0599) t (12) = .55, n.s.
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Table 3 FLUEEKIEEE (JIFP) (539 2 BeAG MR D B2 £ or A

response category

frequency positive
resp D 0S FN BE PS AC SD R
0 9 1 1 1 6 12
1 4 2 2 2 3 1
2 1 2 3 3
3 1 3 3 1 2
4 3 1 3 3 2
5 3 3 1 4
6 3 2 3 1
7 ) 1
8 1
9 1
10 1
11 -
12 - 2
13 - 3
14 - 2
15 - 1
16 - 1
17 - 1
18 -
| -
22 - 1
| -
27 - 1
28 -
Table 4 FLURHAGE (JIFP) 12543 % BRI O HE At i
positive response category
resp D 0S FN BE PS AC SD R
M 4.70 0.50 0.71 3.14 14.43 3.93 5.07 1.64 0.57
(SD) (1.25) (0.85) (1.20) (1.96) (6.27) 1.77) (2.30) (1.98) (1.87)
min. 2 0 0 0 5 1 0 0 0
max. 6 3 4 6 27 7 10 6 7
7 sk (0S) 137545 DR WHIFHIZ 35 T Oxy-Hb i = =

EOEEEADHBEND D, Oxy-Hb I E 2§
DUREFEMERRKINE LS TE I EAURSE
Nz, EimdDF v > )LD Oxy-HbiEE D (L&
WEEANEE KIS (BE) & IEMBD@Em A S
N, ZDOEALD Oxy-Hb FENHIN L 7=351F £ 3
AHIEH RIS E 2 < Uiz, @S (R) & ORgE
HLEMDOTF v IV TR SN, EREITIHNS
DTH>7z,

AIBERTEFDIEENICDINT

SR e A B0 BRRE R O |7 BE AT EF O NIRS FHEI 7
51F, EOF v RINTBWTHE BTS2 8%
T5HZ LI TERMND (Table 2), A (2014)
DB 2 FEERGT TR T OIS Bh & FHI U 72 B
i3, ATSEIRE R 2 3 O RTEE AT O JA WIS
BERREZBEZ L0 ZOREISNE (2014)
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Table 5 EAHFMHERE P ORIEANE/ DL REOL(LE EHARKEGE (JIFP) IS 3 2 BAE MR & OB

Channe] positive response category
resp D 0S FN BE PS AC SD R
1 710% -.134 -525" -.161 464 -.284 -112 -.365 215
2 555 -.353 -.601% -211 5411 -.170 -.054 -503" 075
3 711* -.164 -.483" -.013 341 -.304 -.083 -.300 213
4 AT72 -.065 -.653* .129 A25 -413 -.388 -237 213
5 5737 -.338 -.442 -.087 336 -.031 -.157 -.276 206
6 459 -231 -.596% -.054 385 -.382 -.265 -311 173
7 497 -.325 -.586%* -.196 5627 -.243 -.327 - 417 213
8 610" -.203 -.306 .004 356 -.078 -.206 -.341 307
9 673* -.338 -424 -.071 A16 -114 -.049 -.479 346
10 510 -.426 -.434 .038 423 .054 -.193 -.290 .191
11 510 -.460" -.452 -.022 4671 -.031 -.285 -313 .090
12 510 -.304 -5221 -114 449 -011 -.159 -332 213
13 308 -.060 -.593% 299 367 -.286 -415 -.088 .083
14 535 -307 -.545% -.016 589 -.306 -377 -.445 292
15 334 -473" -.627* -.170 560 -.002 -.276 -.366 -.036
16 433 -.386 -.490" -.385 651% -.003 -.263 -525" 463

Rank correlation analysis: 'p<.10, *<.05, **p<.01

HiEm Ll CNWAHEBVTY—F T 77 N ThHoH]
REtEDYE W, 22 L. ABEZANWEZL < O
FEMENERANT BT 2 AiSAFTEF O F 2 faH L T
=THD (Adolphs, 2002; Vuilleumier & Pourtois,
2007, for review) . RrICARE BB VAR AY 7R I8 15 1)
<> (Nakamura et al., 1999; Narumoto et al., 2000)
LR EFITH T 2 AEHIE (Heberlein et
al., 2008; Nomura et al., 2003; Tsuchida and Fellows,
2012,) ERHHET B 2 EAURINTND, £/, il
DOHFZE TIXARRE G E OB X DA O
HEFHED 5N TPH D (Lenzi, Trentini, Pantano,
Macaluso, Iacoboni, Lenzi, & Ammaniti, 2009;
Nishitani et al., 2011), AHFLOFHERIZIINS &
FETHI &R, ZOHMHELTETERS
N5 DI, AWFFE T H W 72 I B HlE 22 & (NIRS)
DEEDORED. B2 WIIFEFHEDFHE DM
ETH>D, —Ji. {BMN#HD Oxy-HbiRE DL
LZRERHINTHA TN & DRDDFENENRT
L7z (Figure 2), NIRS % W TRERERT O &A%
Bt A B B CHHE S 7= ASEATEF O fdTE B O A1
NZED, BAEF AT QR S BT 272 513,
FH U 72 Bl Bl 1 E 2518 DO E T b FERARRE D Tt
ZOMETHR <, ATEEFTE O ROGHEAYHL VLA
DFHAEO O ANZEZHAT 2R TH D T &
WRBINDZEITRBIEAD,
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HRRBEFEICHT HRRIFEHEARY ICDNT

EEEOBE AT Tl AEREGEIC
KMURIT A TRIAT 4 TIND 2 FR—TREE
L., EK T RICHESEZA TARDOKIEITD
WTHMBIZEZE Uz, EAFHEAID #E T O ROk
& HHEZEOMEERIIZINTNHEAEZNAS
17z (Table 3, 4) .
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