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Discrimination thresholds for recognizing facial emotions: Mostly higher among the elderly

Misora Kumada, Hiroshi Yoshida (Hijiyama University), Yukari Hashimoto (Fukuyama University),
Kozue Sawada (Hiroshima Higher Brain Function Center),
Masaharu Maruishi (Prefectural University of Hiroshima),
and Makoto Miyatani (Hiroshima University)

Elderly people have lower ability for recognizing facial emotions than younger people. Previous studies
showed that older adults had difficulty in recognizing anger, sadness and fear, but there were no consistent
results for happiness, surprise and disgust. Most of these studies used a small number of stimuli, and
tabulated the number of correct responses for facial expressions. These characteristics of the task might be
the source of the discrepancy in the findings. The present study used a task which measures participants’
discrimination thresholds for six basic emotions using psychophysical measurement methods. The results
showed that the thresholds for elderly participants (74.8 + 6.5 yrs) were significantly higher than for younger
participants (20.1 £ 1.6 yrs) for sadness, surprise, anger, disgust and fear. There was no significant difference
for happiness. Since the task that we developed was sufficiently sensitive, it is a useful tool for assessing

individuals’ ability to perceive emotion.

Key words: perception of facial emotions, aging, discrimination threshold for facial expressions.

The Japanese Journal of Psychology
2011, Vol. 82, No. 1, pp. 56-62

NIE R 2 L BRI R RE, SikcB
LR EDKRT T 5. DL i bIcE D
%oT, A3 —a OBt sEE£25
525, 23I2=F—a YEEHOMEEILIZOWT
BASPIZRsTwhEnZ Eb L v, T/,
r—avilBwTli, ST TRL, Y AFY

11

I3 2=

Correspondence concerning this article should be sent to: Hiroshi
Yoshida, Department of Social and Clinical Psychology, Hijiyama
University, Ushita-shinmachi, Higashi-ku, Hiroshima 732-8509,
Japan (e-mail: hyoshida@hijiyama-u.ac.jp)

U ORIFREOMRO—RIE, BHACHZERE 73 MKE (2009 4
8 J1, MVEERY) IS THE LIz, 72, AWFIZRIETH 22 4
JERF RO e e d b A (BEMERFZE(CIRE A 75 22530804, MFZEftak
B M DA OFIIEE LTE/BLZDDTH S,

2 RO S ESINEFERIE, 81 FEPH LR R
R LTt B ESRERMTEBLAZDDTH L, 22U
FELTEHLET,

—, EEREOFSHEEMOERTH S, FEhE, Fx
FEHOEE» DM TFOTR LR B ZFHANS Z &1
P v, L7ehio T, RIFITX 5 BIGRHIE, 2
32 =Y a3 ilBIAEA OREREOPCTEE
BEENTHA I,

AOFFBITE LTI, ZU, BLA, BEX, BD,

B, Bl w) 6 OENED, AER SR ER
CHM A =BT HEARBLLTHOLNLTVED
(Ekman & Friesen, 1971), JEEOE#EERE LTz
WIRICBWTIE, ShoOFFRIEII2IHIZ L B Zwn
AT B Z DS 9T o Tw b (Calder, Keane,
Manly, Sprengelmeyer, Scott, Nimmo-Smith, & Young,
2003; Isaacowitz, Lockenhoff, Lance, Wright, Sechrest,
Riedel, & Costa, 2007; McDowell, Harrison, &
Demaree, 1994; Moreno, Borod, Welkowitz, & Alpert,
1993; Phillips, MacLean, & Allen, 2002; Sullivan &
Ruffman, 2004a, b), & O ENGREICH T 2 00%



e M-

DR EFTEDOLE, By, BLA BhoElT
X, EEEICBT IS TSN —E L A bR
55, B, BE BEEoOERImmcE b —
BL2MEIAAS N\ (Isaacowitz et al., 2007;
Ruffman, Henry, Livingstone, & Phillips, 2008; &K -
BB K, 2005), 72 & 21X, Issacowitz et al.
(2007) %% Sullivan & Ruffman (2004a) % 12 FHAf AL
L2 TiFZeiiAtic L g, B B LTI 12
DFATIFZEH 10 OF%E (83%) THlGH IIAH L D
DA RICHIEERIEEN L > T T2, BLAEK
BT 71% (10/14), BhoOFETIE 55% (6/11)
DOWFZETHRBD MR R RD SN TV D, EhUIHt
LT, EY, X FEOFRETRERLS—EHET,
7ol ZAXBHERTF O TIE, 10 OLATHZED 5 b,
Sullivan & Ruffman (2004a, Study 2b) & Sullivan &
Ruffman (2004b) ® = O DR TR EEH LS &
D b4 %75 Calder et al. (2003) D=2 D7 TIX
FRE O EN, ENUANDOWIIETIIEIED b
TWaw,

CDEHIZ, BIFEIC X o TR 2 K DO—D
E LT, RIEEHBEN OFMIC T 2 FEOE A%
ZAHNDEDTIILEWESL I D L DWFETHV L
T 5 RIERFEI, WA 2 R O G H % H R
ZIMBIHRL, ThE 6 FEOIEREH OV

Sad Surprise

Happy

Difficult

Figure 1.

O
O
O

Examples of stimuli illustrating the concept of the task used in the experiment.
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Figure 2. A screen image of the task used in the experiment.



60 DPREEIFSE 2011 4F 45 82 5 1 &

e A RO I 2L, &85 55
SN7e BREMKIZ 105 RSV FOKREEOLFETE
PN DTH o725, Thrx MR G- oI
PR L CHB SN Enbd, Bk EDKE 2]
HIZRweEZ SR, B, AWETIE, BRI
SINBIHR U CRRAERIEIERTE h 7205 H
AN DAL RE NENOBNIR O BILE & MR R 5
YTFATANDA Y FZ =05, BANESOMEE D
OEMERSINE IV EWEEZ LN,

S

EERSING & KFAEERS NG O LRI O
¥ L B R 22 % Figure 3 W O/R L7zo

SIERE (2 KM @ KA, FilE) x £15OMH
(6 kit : 27N, LA & R, BUE Bh)
D2ERGHEGHN EIT>72L 25, BHOFRE
(F(1, 81) =96.44, p<.0001), F1E DM O F 54
(F(5, 405) =171.52, p<.0001) HZNZFNHETH >
Too T2, BHEXRIGOLHENEM (F(5, 405) =17.84, p
<.000) D AHELEO LN, TOXKEEHIZONV
T, HWHERRICET S FMEL T 2R, =0
FIETRIIC L 2213 h o720 (F(1, 486) = 1.61
ns), TNLUSNOEIETHLE LA (F(1, 486) =72.32,
p<.0001), H X (F(1, 486) =19.42, p<.0001), &1
(F(1, 486) =129.77, p<.0001), #HE M (F(1, 486) =
5371, p<.0001), Z (F(1, 486) =33.48, p<.0001)
TIE, TRTITBVCTHEEE ORI B 2K FE X
DLARIENZ EDbh otz B, REOMED
B s B, K% 4 T (F(5 405) =60.41,
p<.0001), HiEETH (F(5, 405) =128.95, p<.0001)
HETHole TNENOEET, HHOMEIZL LM
fED 22T Ryan 12 & 2 lbigkE (p<.05)
Biiolzb 24, RFEATEIRTORBEOMAGD
CHICHE R EDSRO LN, BEORKVWHE» LIRS

100
90 - OYounger [--f--------q-------- k-~
80 [y H Elderly
70 oo
60 -
50 oo :
40 - -
30 o
20
10

Discrimination Threshold (%)

Happy Sad Surprise Anger Disgust Fear
Expressions
Figure 3. Discrimination thresholds for facial expres-

sions by younger and elderly participants.

LB, BE &y, LA HEE EhoETH
o7, THIZH L, EEHE TR, HU, K& AL
A, By, HeE BNOMTH - 7278, B -Hel-
ho3Fie, BLA-RYHICIAEZEEORIZ
ROHNT o720

E

AWFgE i, kPR % CEYIEREICNE S B ik
T, RIGEFKIZBIT 2 IMER R ZWE L. €Ofk
#, Figure 31TRL72& 912, HLA, BE, KDy,
B, BRI SEEOEARFICBTNEIZE %

EREZUORTIRBD SN0 ZHUIH L, B
FIFORBRIHE L CIFELIMKOREITRO bk
o7z

T E O RN BRSBTS A EROTFZEIC B
T, &Yy, EL A, BhoFGEEBRTIE, MHILs
B TSI — B L CRRO LN T E 72, ISR
L, 50, BX BEEOREICHEL T, ok
WZDWT TR SN TV d o 7z BEONF
JED%E LTIk, REGELZHHME LT, ZhEiRE
FOWVTNHPITEEIEDL E V) iz v Twiz,
COLX) BHETIE, METAHICTHRMETERNE

Dl s 98

SHICHRL, AWFZETIE, RERELRETLIIL
TRIEFRPIE % WE B iR M, EEEERS
BHORWGHIE 2R TORE, hFETHohk
AR SNT I hd o 2B ERPEOELHEICBWT
b, M E b2 ) AERBMEO ERIRD S,
Orgeta & Phillips (2008) &, Wi & KR¥FEE RS
2, ARWEgE L FERD TR L 72 25%, 50%,
75%, 100% 58 B D FIEHI$ 5 5B % KR,
BLA, &Y, BNORNECTHEEIIRFAELD B
W% HZEERRIM L. 72, MEEOEEIL 50%
OHHREDEETH o L b RKE D o7z, AifgEDE
T b PR O RIEHME W2 ETH -
22 ER, 3% ATy TE XA FIGRE 2 Bl
LCHMEZRDLBETH o722 R Eh 5, KRifse
DRI ANDRIE T 2 EZ MR BRICE S 2 5
BTHolzbwz rd,

%B, FAMEOHETE, BUOORMEIIBWTIIm
WD WEEDFRD BN o120 WA ICBIT 5EUFEK
T OUFBRMEICBE T 258 L LT, gkl (2005)
X, B bIAEEEE—T 4 VIR LR ER
FlFE VT, JEARFBEHOME 2 34 S ¢ 2555 %
Tofze HHKSHEGRIZHEOE, ANEICEENL I
REGINT DIEEZRIHE L2 25, WlEIERY
RLHEICH L THERA LD ARSI NEITICDH - 72,
MOEE D FAETIE R VHPEBEOMINIIH - 72285, =
DHEBCOWTEERZIIBVWTE LAKED FA-28



e m-E WG
H B 1720 Suzuki, Hoshino, & Shigemasu (2006) 3,
PO FEEI T 2 B O BIZIZ 3T OM A
HEOR-IIBWTHEZIEOMMIAET 525, B50'E
16 LMD FIEOMIIHESA SN LW Ex RIL
oo INHLOZ EERGDLEEZDL L, BULEVUS
DOEIGEEHBTIE, ZOTFRIIHE A=A LRENIC
K5 B IMEOREN T 5D TIER\NIESD ) D

F72, BEEICBU A EOREICT S REED D
PREFIZDWT, RIEHE WA BoOERE OBRBE O
o bW TE L7229, Wong, Cronin-
Golomb, & Neargarder (2005) 1%, KZ4E L HikiE o
HRATEN Z AT L, RGO MR R5500 Sz
B RN, HELAICBWT, KRPAEZHEO T LS &
DY ERSEZEMRT IO L, EEEIE TR
ZIEMRT AEMATRNC & BIR Lz —F, WishR
DRD LNL o T EORETIE, KRPED HE b
—H L THDO T EZ T Twiz, BORED
Ak TIE, EHOTP, o ) ol IR ICE
YTHAHZ LEH» D (Calder, Keane, Young, & Dean,
2000), FEVEIZBVCTHO T RCHBATNT S
RFTWHADS, AT CTE OO MBI R RS b
Lhol—HlEDEZOLNL I,

MBI, REIETIE, SEEIETEV) RV T4
T e FAF IR T B BRI H IR D 2255,
HT 4 T2 GLENDIORGITHIEIT 2> T
WAHZEMRENT, SO XD I, WARERE
RYTATIELZHBAETEE ) FLRoT EW
I BIGIIBIE AL AT, LLAFREREILTHD L%
AHbNTWw2 (2& Z1E, Calder et al., 2003), [FHk
RIS TE, RIEoRRIE, KA PHEIIBW
THEmE &b B, EEPERZII 27—
YV RDLTHH) I LERBTLEDE VR
£9,

B, KETIE, £ OEHRERSINELED D
ZEDTET, [ERFICIUE LR A IR I T
POV TV TOMGETE %oz FRERMO IR
HOBREE OBELHEEZ L Tniv, Zomi, 4
BOMEE LTHRIND, T2, REFETIE, £BIC
S5kl A BEE LTHET 572012, MidboT
100% 58 DO FRIFITH L TR AITZER L 720 20D
720, RWZEOFERICIE, RIEITHTHEEHT XY ~
FOEBRPREPEINTHEIEBTFHENDE, 20D
BAZDWThH, SH% S HICHMICHRE 2179 LESDH
590 LMLAEMS, KREUFZETHIE L 72K 0GRS
i, #HENET S L1, BEICHT HHEADKS
% mIICHEIL L CEHMBICE 2 TH b, F 72,
FIGRP B % LR ERFE CRENgcE 2 L n
5, ZOBEIX, EEEICRST, AR, TRL
ZCHRER - REROREICHEHTE 2, $7-,
FEIERE R, MR % & OB CHAATE) I

A H-UL B-F

@ i & AR 61

DOREFENHLND K9 BN L THISHTHETH
b0 EHIT, WMETT T T A THWEREFEOT—F X
—ARANZFRWRETH Y, Fi4 ORFEA LD &
INCEHERBIEE 2 LT THh 2R 5 2 & HTHE
Thbo TOLH)pinrb, RUFETHIEL 2308
&, A DRIEHRIGE 2 BIIHE - FHEL 720,
FENTRBNT S 3 2 HIBAFIE O B 2 BRI RES § 5
FERELTEHEVWZ L.

5l A X |

Calder, A.J., Keane, J., Manly, T., Sprengelmeyer, R.,
Scott, S., Nimmo-Smith, 1., & Young, A.W.
(2003). Facial expression recognition across the
adult life span. Neuropsychologia, 41, 195-202.

Calder, A.J., Keane, J., Young, A. W., & Dean, M.
(2000) . Configural information in facial expression
perception. Journal of Experimental Psychology:
Human Perception and Performance, 26, 527-551.

Ekman, P., & Friesen, W. V. (1971). Constants across
cultures in the face and emotion. Journal of Person-
ality and Social Psychology, 17, 124-129.

Fujimiya, M. (2003). Morpher. In Fujimiya’s Computer
Graphics Laboratory. <http://www.asahi-net.or.jp/
~FX6M-FIMY/index2.html) (January 17, 2010)

Isaacowitz, D. M., Lockenhoff, C.E., Lance, R.D.,
Wright, R., Sechrest, L., Riedel, R., & Costa, P. T.
(2007) . Age differences in recognition of emotion in
lexical stimuli and facial expressions. Psychology
and Aging, 22, 147-159.

McDowell, C. L., Harrison, D. W., & Demaree, H. A.
(1994). Is right hemisphere decline in the percep-
tion of emotion a function of aging? International
Journal of Neuroscience, 79, 1-11.

Moreno, C., Borod, J. C., Welkowitz, J., & Alpert, M.
(1993). The perception of facial emotion across the
adult life span. Developmental Neuropsychology, 9,
305-314.

Orgeta, V., & Phillips, L. H. (2008). Effects of age and
emotional intensity on the recognition of facial
emotion. Experimental Aging Research, 34, 63-79.

Phillips, L. H., MacLean, R. D., & Allen, R. (2002).
Age and the understanding of emotions: Neuropsy-
chological and sociocognitive perspectives. Journal
of Gerontology, Series B, Psychological Sciences and
Social Sciences, 57, 526-530.

Ruffman, T., Henry, J. D., Livingstone, V., & Phillips,
L.H. (2008). A meta-analytic review of emotion
recognition and aging: Implications for neuropsy-
chological models of aging. Neuroscience and
Biobehavioral Reviews, 32, 863-881.

Sullivan, S., & Ruffman, T. (2004a). Emotion recogni-
tion deficits in the elderly. International Journal of
Neuroscience, 114, 403-432.

Sullivan, S., & Ruffman, T. (2004b). Social understand-
ing: How does it fare with advancing years? British



62

Journal of Psychology, 95, 1-18.

Bk iy - BRI SR WA G (2005). miEEICH
VT B EERE RN ERRENIZE, 25, 233-241.
(Suzuki, A., Hoshino, T., & Kawamura, M.
(2005) . Facial expression recognition in the elderly.
Higher Brain Function Research, 25, 233-241.)

Suzuki, A., Hoshino, T., & Shigemasu, K. (2006).
Measuring individual differences in sensitivities to
basic emotions in faces. Cognition, 99, 327-353.

Wong, B., Cronin-Golomb, A., & Neargarder, S.

DPREEIFSE 2011 4F 45 82 5 1 &

(2005) . Patterns of visual scanning as predictors of
emotion identification in normal aging. Neuropsy-
chology, 19, 739-749.

Yoshida, H., & Toshima, T. (2007). Independent age
cues for infancy and older age in one face: Evidence
for rivalry in age perception. Perceptual and Motor

Skills, 104, 483-493.

——2010.2.25 %%, 2010.9.4 ZH-—r7o




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




