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The Effect of Individual Differences in Odor Awareness

on Subjective Time Estimation

Masashi KUSHIZAKI (Faculty of Letters, Kansai University)

Tatsuya MEGURO

(School of Social Welfale, Doho University)

It has been reported often that the mechanism behind odor awareness and subjective time
involves an empathic process. Three experiments were conducted to test the hypothesis if the
dyadic similarity of subjective time estimation suggests empathic bonding, then their individual
differences in odor awareness would affect subjective time estimation. Participants (study 1: N=
76, study 2: N=32, study 3: N=48) were asked to pair up with another student and play paper-
rock-scissors (study 1) or listen to each other (study 2 and 3). Then they individually estimated
the duration of the task in seconds. Consistent with the hypothesis, study 1 and 3 showed that
the differences in subjective time estimation decreased as the dyadic scores of odor awareness
scale increased. But study 2 and 3 was contrary to the prediction. The implications of the indi-
vidual differences in odor awareness for facilitating or inhibiting empathic bonding are

discussed.

Keywords: subjective time, odor awareness, empathy

IR

B, b POHESIITEIE S F SFICALSE
% (Smeets & Dijksterhuis, 2014), 7 4 — )V KNEER
I2E5E, JWHEDIRIEOFMZE 5% (Douce
& Janssens, 2013)o ¥ M T AEREbBE L EFHEVAD
BB 4417 2 (Chebat, Morrin, & Chebat, 2009)
FLYIRNN=I Y NOFKE T VAT T T TH
fidh&, BORL S LA S (Schifferstein, Talke,
& Oudshoorn, 2011) o WWHWOD T B8 ER T 7
T OHTIE, (IREFEOFIZHERT) 1 FVALOmE
DUTENZIE L’f’@"( (Baron, 1997), ¥ b J A%

BRI ESETELE, EATy FOANS T2

kx4 517 ?)ﬁ 1344 2 %5 (Holland, Hendriks, & Aarts,
2005) 0 #IZ, BAELLWEETRIZET S L, #Am%
17y % 383 L (Tybur, Bryan, Magnan, & Hooper,
2()11) 2 H SR (putrescine) &\ 724 &
, RKHEPB L2, BFEOELEE R
ﬁﬁﬁ‘% &9 (Wisman & Shrira, 2015) o
F 72, I ERNZE (de Wik & Zijlstra,
2012) RFHN - HEIMZ AL (Semin & de Groot,
2013) #5l&ERI 9, Bl ITHEIHRNY R AT O
A NKRIVEY, 7O FAY YL/ (androstadienone)
EWZE I VF VA EL ) (Wyart et al,
2007), BEBRZNA F YA NVE— 3~ (biological
motion) B HEAICHIFT % (Zhou et al, 2014) , 28
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NDOW B LA & 57 2 IS & E I FH
&1& (major histocompatibility complex: MHC) #
L OB MWD VI % % U (Roberts, Gosling,
Carter, & Petrie, 2008), ZRAIZX 2 E#DME 2
& BRELOEWERIEELL TV (Lundstrom &
Jones-Gotman, 2009) o —75, WL Champ % W.72%
HOFEEPWIZHEMEE, TAMATHYO LNV
TH S EV9 (Gelstein et al, 2011) o

ZLTC, o5&y SoMAEEZIET S
RE LB % &1L CTWw % (Smeets, Schifferstein,
Boelema, & Lensvelt-Mulders, 2008; /1 B - #% #F,
2014), MK & ORE TV 21X, 5 N T A
(NEO-FFI) Tlh##tt (agreeableness) A5 T e,
BV (sniffin’ sticks test) DA LV (Croy,
Springborn, Lotsch, Johnston, & Hummel, 2011),
T 72, BWHI'E (olfactory fingerprint) DE A D
AL, v b I ERR B E (human leukocyte
antigen: HLA) Off A MM E BI#E$ 2 (Secundo
etal,2015), 29 LT, WD AE%Xz %iEE
EHRR, WAL OMERHS IR ) DDH 5, 5
BE, BWHIRE OB T IRRANEE T L (Conti et al,
2013; Devanand et al, 2015; Marigliano et al.,
2014), f#EEZ AN2E% (lipopolysaccharide) % i
W45 EEDR 2B EVWS (Olsson et al, 2014) 6

—77, FERERREE (—E ORI 2 & ot
FEORSIZELL20) &, [oEihicEgsns
(Wittmann, 2015; Gros et al, 2016 ). % z 1£ 2 i
(Stetson, Fiesta, & Eagleman, 2007; Campbell &
Bryant, 2007), A% (Wittmann, Vollmer, Schweiger,
& Hiddemann, 2006), #19 > (FHH, 2012), th&89
PER: (Twenge, Catanese, & Baumeister, 2003), &
Y (Droit-Volet, Brunot, & Niedenthal, 2004) @Ik
L, B2 R OE L &% 5 (overestimation)o Z
LT, L OFEHEZIUE T 512 & (high cognitive
load), &0 22 o7 % & (&L 2% (Block,
Hancock, & Zakay, 2010)

Wi, BWLZ9) %7 — bOBHE (Gable &
Poole, 2012), M F % H72L % (Dong &
Wyer, 2014), Z\WiBE (Tamm et al, 2013), ¥ 7
— 72 5% (Tipples, 2010), 77 >¥ s &7 L Tw5
BEfE (Shalev & Morwitz, 2013), 4 2853 —7% A
(Osumi & Ohira, 2010) &, ¢ %R D 2 &
9 (underestimation) o

TEMREEEf L, ABWEMHIC L o THEIT

2017 2 8%

% (Schirmer, 2011), EEEHIEOIEMES (accuracy)
WO HAIC B L (Pollatos, Yeldesbay, Pikovsky, &
Rosenblum, 2014), ##E¥r L CTL A1k (pendulum) %
HTwa e, iR orRR%E &L 4 (Jia, Shi, Zang,
& Muller, 2015)o F 7z, ZLIGWLE] Blair witch project
% WD A5 ONZE A (interoception) (Z7ER
T AL, (MEOFMIIEZATS2 L0 )
il % & <& LU % (Pollatos, Laubrock, & Wittmann,
2014), ZLC, AF T by ERLZBMHE, &
HOEVCOHEEE % LCw A% & FEHti+ 2
(Colonnello, Domes, & Heinrichs, 2016), o =
VBTG TSR TR T b2 ST, KA
< HJAE % (Sysoeva, Tonevitsky, & Wackermann,
2010) -

FEEEFFEM L, BRICL->TEbT A2 LD
bhroT&Elz, HOGHELE R=d L IZERIZEINT
e, (BOBHEEZRLHELINDL) BN/ SA
W L7z E5FET S (Berry et al, 2015), [ L]
DL B LRI L7 2 88 Lzd &1,
WERIANE AR S Bk - I, 2013)0 A~
K7 4 ABEFE (mindfulness meditation) OfERH
1, [SZARHDPENLSWROGEES 2] L)
BN, CREFRELDDL) o N#E D EFFEL
(Wittmann et al, 2015), FERIZHFMEZ R AED 2
& w9 (Droit-Volet, Fanget, & Dambrun, 2015;
Kramer, Weger, & Sharma, 2013). 7272L, #&Bi&
EERBBETEVY 2ol wyHELHY
(Otten et al, 2015), 5% 2RFPLETDH 5,

ST, BT TEBIRRFEHHIC R T 5, BI2IE
D=2 —0F) 27l (BREMFIZHRT)
R R (time production task) OR[N <
7 % ( Schreuder, Hoeksma, Smeets, & Semin,
2014) . Ep¥E (decanoic acid) Z2>< &, FIERH
L DEL BB L) ECELLE W)
(Millot, Laurent, & Casini, 2016). 53 (para cresyl),
L€ 7 A (Citronnelle), M (cis-3 hexanol),
I ¥ b (lcarvone), 7 u— 77l (eugenol), 71 ¥
(l-octene-3ol), /¥=F (vanillin) OBV X, VT
N (C7+ 2B 2 502 H_T) KR 2K
FFMi9 % (overestimation: Gros et al, 2015),

ZLTC, B EBEROERIZH L AN =X
2%, HEOBBEELI LS LIELIZHRE SN T
ETW5b, BlziX, BRI (Mehrabian and Epstein
empathy questionnaire) Cilll%E L 721& B3O FEE
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&7 NoN=F i (Albata smell test) O
{25513 0.46 TH 7> (Spinella, 2002), F 72, A
MY SOBTEIE (interpersonal reactivity index) CTilll5%E
L 723D & A BIED B 5 O B4R
0.404 T& - 7= (Wilkinson et al., 2015; 7272 L /£ &
JE3HEE TR o72). 2 LTHERE, HTFOBWIC
T ALFENPZANDHNVETERLRLITZE, UeAlT
ADBE TSR TV & (B, 2016), UeA
FATHEGUIDENIEE, FRTFEOMEEN AT
HMT 2L (B, 2015) 2 Lz, 5l&5500
B E & 5 2 (Cook et al, 2012), BEME(L
I % 1TBI L 2 5% 5 (Stel & Vonk, 2010),
R TR R EEAT 12 T A O RARE B S b
ITHhH LN, TIN50 ehs, & LEBE
MEHAOBE U RN EREH S DT 2L, Guo
B O AL, EBAREERGIC 8T 2 nlRelk
Wb,

5 1

BiY

ZZTHIgE 1 T, BV oBEEOW AR5 E
T oL, TOFKBEMEZFRL LD ICHET 2L
DM EMET A, BHAIFEEEE LT, KBZET
FLxATAZITI .

ik

BINE  HEERH OISR 2T 2 KFET6 4
(B 24 22t 52 44) L7z (FEhake 2015
F7)0

BREHE RUICBUHEOKSE LT, U (T
SULWY), iR (EEHELTW5), JE97 (EIRT
W) OREE &< hTUEEHRV] 21, [LT
bHTIEL] TET 5 TEMTIFEL. KIZ[H
WA D ERJE ] (odor awareness scale: Smeets et al.,
2008) ® 11 HHIZOWT [&LZ)Thw] % 1,
[WobZ)ThHL] #5835 5METHEL,

FipE BT, TS TR A EED
EBEDERIGE-T, LrAlTAZ (145MHIZM
SEFF =80 DS T) b HMHITE o7z LrAlTA
R 7 — 1 oFET, ERom LFE2EOF
THROT, FOBLOGCFFIILRATATAI LY
FEHFHEE Lz, 1R EICHbAT %% H Tt
L7ze TDHE, LrATAZLTVELLEEZDEL
Bx (L otz 21, [BELho/z]l 27 L

* y =-3.0532x + 91.788
R?=0.20713

0*0+z+0ﬁ

15 17 19 21 23 25 27 29
AVRISEREGVOEER2AOEF

Figure 1 BUWRDERE & TEREFFEDNHHE
(F%E 1) o

5 TMETEHEL, “ADBLSOREE [4<
Hozw] 21, [ETHHI-oTWE] 2#T7TET5H7
PRETHEIE L7z, IS, LeAlFAZ LTWwE
Bl 2 30 L <, BPHAICRIA L 726

R

BRI EREEZ WA (FRTE, Jaxy
7 AMWHR) L7AER, 3ETFRE (BwoKko &R
F51HH, ANMId 28WKHT3HE, HVoEHE
PERT-33HHE) AES N, ki, A TEIE
BEEMO7 Glotil) % Bzt M5, Ko 3H
H, RO EREIRT (F2n AO&E ),
WL, HLS2RALHE L CEREST (AT
v TIARE) BITo7z0 ZORSE, GO EENE
K (B =-0.445 p=.000, 95% CI [-0.650,
-0.2401), % L & (B=-0.154, p=.139,95% CI
[-0.359,0.0511) 12X AR AHZIC k-7 (R
=0.231,p=.000)c bbb, ZAH [HOHWE
WHIZE ST, BWREETHL] LEHITE, ZA
DOFEBIETIOIETE IS 5 2 L75, BISNICko7:
(Figure 1),

5 2

E]:p)

HA - Bl (2016) (3, FEREORED 7 &
VBT, ) FCEETELRTIEE, ZA
D EHIRER AL 2 & 2l L7ze FRIRRIRT
DU BZADHEMLMREH DT 2L, 4
WORBEDPHECANEE, ERRBERICBIT 2 TN
OFEEFF 2 F U L) IHEET 272596
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BNE BOMAIE 22T 5 B ERFFEE R A
(k4 A28 4) SBINL 72 (FEHER 2016 4
21

FtE ZECHEIE (active listening) 122V T
AL, BEOZANMEEY, BEFLFELT
DT, WANHIEDOR S E LT, WigE 1 L Ek
D3WEH%Z 7TERBETIFEL, WIZZAHOMTOR
Gy 3IHE &R (EKIZ) 7 B THEN L
7o (REFRETIHEA L Z2\V) o FMEAZEZHET S
B E LT WigEl Lo [Hnso S RE]
DIHEHIZOWT [£ZL)ThW] &1, [Wwo
BEITHDL] % T7L3DTHETHEL, LRk
B R J¥ ( basic empathy scale: Carré, Stefaniak,
D’'Ambrosio, Bensalah, & Besche-Richard, 2013) #*
51EBIZY: (emotional contagion) @ 5IHH 2D
Tl HTIEoLhw] 21, [ETbHTEES]
7T LT A THETEE L, fil) <, Ly >
3y & IO MEM L 720 ZIUIEE LTI DH S
WZOWTHHIZEED, MEFEEN2EETLH0
Tho7z. TOWEMREET NN EALTHEE L
Db, WEFOHEITENL SWEETE 722,
FHLFOBAEENSOWRZ LI ENTED -
EIELCd %, ENENTHA (1, 2013
A BH M) TEBECTHOAE L7 (R TiE
L %) o el Tl 4 ek L Cai 2 520t L
[FlRRL A B IR ] O 7 &R D H TR E 21T o 720

R

VRO ERELZ R (ERFE Taxy
7 AllE) L7-AE8, Wige 1 & AT 5% 2 3R
#H (WeoKoOERF4HE, NIHT2HWRAF
3HEH, WoEREMRFAEHE) 2MELN7z. K
IZHFZE 1 L RRIC, S AO BRI EHEO2E
i) & HRVZES, MR, &5 3HH, HunkoE
REE3 KT, HEMEANE % B2 e L CEmmR
G (AT T4 X)) &f7oiz. ZORE,
B (B =-0.512, p=".004, 95% CI [-0.849-0.175]),
N T 2 VETF (f=0.497, p=.014, 95% CI
[0.110,0.885]), 1&EI{EG: (B =-0.277, p=.138, CI
[-0.648,0.095]), ¥ % (B =0.275 p=.138 95%
CI [-0.094, 0.644]) 12 X BARERAH IR - 72
(R°=0.331, p=.024)0 T&bb, [MEOEVDV
AW G & B Z TSR] 138, ZADRE

2017 2 8%

250
=2.6592x +7.5891
x Y

R? = 0.04489
# 200 - ¢

Bl 150 - *

* *
100 -

1] . °

. . *00
e e o

0 @-0- 0000 — 9
0 5 10 15

HHOBRS

kS >

20 25
AnaSEREAICRTHEVEF)

Figure 2 BRI DERE &R EDHHH
(% 2),

W OHEEIZEABL L 22 25, SNk o7
(Figure 2),

7 3

E]:5)
MEEEEZT, M2 0BBAMLERET 2,

HiE

BE  HOREH % 2T A AR 48 &
(BYE12 247ctk 36 ) A L7z (SR 2016
F£6 H)o

FHE W2 LEETH o,

R

WK EREXY WTFHH (ERFE Tu~vy
7 AWgE) L7-wEE, igel - ige2 L 24a 2 2K
TS (WOOROERT4HH, BHvoEEER
T 7HH) MPESNze KICHIZE 1 - BF%E 2 & Rt
12, ZAOFBIMERFEGOZ () % B
¥, MR, K4 3MHHE, BRI ERE2RT (£
NENZAOEED), BEnRELZHAERE L
TEEESH (AT v T T4 X)) &iTo7z0 20
R, BUORERIMERT (f=0.327, p=.049, 95%
CI [0.002, 0.653]), BWORIERF (B =-0.372
p=.026,95% CI [-0.698, -0.0471) |2 & % m)7A
HELEMIZE -7 (R=0.123, p=.052)0 %&b
L, THAO (ko) 78— bl =g nTh s
CLIREES] LEIHIEIE, T AORBENOHE
WBEBL AW &, [ADi-> Th 2w (FK,
THRT Y b L) EESNL] 3L, ZAOR
W OHEEFLT 22D, HoE» k-7
(Figure 3, Figure 4)
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300 - v =0.8508x + 28.665
x * R?=0.0196

gg 250 - o o .

B 200 - *
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Figure 3 BUVWRDERE & FEMRBFEDEHX

(HA%R 3)o
300 .
% 250 'Y Y
]
E 200 . Y =-2.3206x + 184.44
o R? = 0.04289
# 150 *
z * 4 o
H 100 - e
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Figure 4 BUVWRDERE & FTEMIRBFEDEHI
(R 3),

zE%

721 - Bf72 3 Tld, AW EEHL, v
CHENTH A3, ZAOEBREEIIELIL T
Wzo B Z NIE, SRR THIT & SRy
LRREEHR LT, ZORE, T AOERAL
WEM L EZOND, LALWIGE2 - WI3E3 T
X, PHEICKLT, BWICHEBT, BurEML
TV LI ETBERIIFEB L 25720 9 F <
MCE/zR7IZE, T AOEBRMAE &3
3 (HE - BRI, 2016), fME O ICHUE 2 FE®
2N, MHFEHBOLBBREER LICSS D, £
DORER, ZNOEERIRERD BN T L » 72 ThEM: D
EZ5HN5D,

CAUIZ otk ORE - $5K, 2015) I2Bw
T, BB EEEE (FDYVDOAREI 2L vz
X, B2 LB 2T 3) », iRz
inE&Ed (ELATWAANERLE, H{EHT
B b)) L EST, HEIRRNZRUSIC
%n (MAOKMT 252 AL E HBIEZEI B0 72
{HWwERY) BELDHDL, LVIHHREB TV,

[FAR A8 AN (personal distress) &, A
DOIEEREALREL T, 25 5AEWN - HCEW
Wy 7 & B 12 7% % 5 (an aversive, self-focused
emotional reaction) %9 (Decety & Lamm, 2009).
R A DD 212, MEEHOELTLE ) D7,
AL T L CWABEEL, B0 20724 (poilage)
W% 3 % B K 2 K W (Tlle, Wolf, Tomazic, &
Schienle, 2016) , & DB NIZHT§ 2 BUK S 25, A
W23 DU A UGS T A WEEE D H D725 9. &
ROMEbs Ll & (RBWREHEHE 2969
ZEEN O Lt v,

MIYIEEETE 7V (internal clock model) 12& % &,
TR o Mk, EEEEEY b O RIER
(pacemaker) &, FEICX->TY N EDH S (on/off)
% (accumulator) |2 & o TZ&)4 % (Piras et
al, 2014) o RICHTF L UEBA AL (0F )=
NOFEREEDSFEARIAET L), HF & Iy 2z BfR%
W TE/L LTH, BB RIFEY 2 1R
VMWD A3 U7 & 97U, BRERRICETRE S 5 I
HZANTRZL BRI D 5. FEE, GHuofiliig,
BILOKE &7 EOZIEMRERCHENERE (visual
attention) ICWE T L LW MEER TV S
(Aguillon-Hernandez et al,, 2015) o

REFFEOMERNL, (DT EIRERH % LK OIRIE & &
AHT LI, —EORAEG 226D THo7, &
72, QVEVOREEOMAEIZOWTIE, KA
FRa AR F 7213 HH 9 2 T O REE A RIE L Tw
72o Pause (2012) 12X 1iE, v 3BV ES
(chemosensory signals) (2 & > THAIERZ ST
V%, Williams et al. (2016) 1%, BLmifEOHRRI2
LEFEOWLR A LD, T AT 1 YL ARy A
T, 2% 2EBEWEAERILSY (volatile organic
compounds) D ENTWDL I EZRIB LT, T
7o, REGFENCZTTY, L&D (insula/
precuneus/ cinglate cortex) 2SEPEILT A &)
#3435 (Prehn-Kristensen et al, 2009) . ZRWFSET
i, BWROEREOFEEOTIES —H L Twi
Motz MWERED X H Z A LIZONWT, EHIC
B L T BEDSH D725,

513
FIREITF - JIHRFAEY (2013). AREIEEIC X 5 SRmHEER
PEFR IS R E S R T O S S Ui 7
i, 113, 85-89
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