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A Preliminary Study on Perception of Accelerated Heartbeat
Maki Ikepa*, Makoto IwaNaGAa** and Hidetoshi SEiwa**

* Graduate School of Biosphere Sciences, Hiroshima University and
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Abstract : The purpose of this study was to investigate on the perception of a bodily
symptom, "accelerated heartbeat”. In this study, three experimental conditions were
set up. First condition was the true-feedback (TF) condition, in which subject was
presented true feedback signals corresponding to actual heartbeats. Second condition
was the false-feedback (FF) condition, in which subject was presented the false
feedback signals being irrelevant to actual heartbeats. Third condition was the no-
feedback(NF) condition. The major results were as follows ; (1) In the TF-condition,
abilities to perceive accelerated heartbeat were different inter- and intra-subjects. (2)
In the FF-condition, almost subjects perceived accelerated heartbeat were inaccurate.
(3) Frequencies of perception in the NF-condition were fewer than in the TF-
condition. As the cue for perception of accelerated heartbeat, subjects used not only
information relevant to heartbeats such as a pulse but also respiration, degree of
concentration, and so on. These results suggested that abilities to perceive accelerated
heartbeat were different inter- and intra-individuals, even when they could
discriminate their heartbeats perfectly, and that, if an information unrelated to
accelerated heartbeat was used as the cue, subject perceived their accelerated heartbeat
inaccurately. Further, the cue for interoceptive perception of accelerated heartbeat was
not restricted information directly relevant to heartbeats.

Keywords : cues for perception, feedback signals, heartbeats discrimination,
perception of accelerated heartbeat, perception of bodily symptoms
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BIZOWTORETEITI T L2 HWE Lze AMEDE—DEMIZ, 2B HB % M8 T X 2 1KkEE
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(a) The sequence for deciding delayed rate of false signals

(1stR)  (2nd-R)  (3rd-R)  (4th-R)
start 1 t2 3 t4 end
[ [

Time of R-wave | } }
(msec)

(t1) (t2) (t3) (t4)
Time of false | } } }

signals _ start t1+4150  12+150  t3+300 14+300 end
(msec) (1600 X 15%)

L

(b) Anexample of false signals
Mean time of R-R interval during baseline is 1000msec.
First term of the sequence is (B).

Fig.1. Schematic outline of the paradigm for presenting false signals.
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ROLHILEMETIER 2, /2. REONEHRETIE 71 — FNy 7S50 BHOLBOHENIC
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TPHEERE 16 B O IZIZHASOLBOHENICRAPE L TV w7 4 — Ny ZEENERIN LK
C72BEEIN TR,

A E
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D7z,
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@Ky L USET X B (ON-1)
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OXRY Y| LRIGET#1.18~ 2% (POST-2)

@Ky o MLRICKRTH#218~ 3% (POST-3)
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F—FDFEAL Y FEIZON-1 2 ON-2TIIBERY VHILRET L ICRE 5, FhUNORETHR
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i3, BLfE. BEBRET LI, £AERTRTORSY VB LRIGHTI#ZOHRZILZMHEEZEHLET
METEH L 0% AV, MEEHEBOIZL 22X %% T5720I0. £HENTEY VRLK
JEAT3 LA ERRY b N BRE DA R R E L,
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Table. 1 . CTF&HETTORY V3 LS OHER OCHH (£HBRE 7 — ¥ O RAE & B/ME—
BAME) 2RL7. A7 BLOEBEEIRIADLVHERETOE, ROIFSVHEBREBETISHTH -
72o HOMEA3 THHIEHHL bR B LT, K VRLOFEEOSAIZEEMIZA R ENE
FoTWwi, K7 VRLOBMOSHEBE T~ 5 OPREIZ2.3BHTHY . HELERIZEZDODH
FEFERIZEVHEN LR Tz,
TE&BETOLEELORNERE LS DX SR o2 2 b, ZEFHBEHETE HK
BiIcBwTh, [WHAPSEE o TwE] L) MHEMEOMESEICIBAZIRBOONL T N
oI ol AERTEBENCHAEILERET 2 &) REBRBRIEZT> Twavn/cd,
BEDHE L OAELIZZ0R LA EDPIPRBABIRTH - HRSND, COT LIRS
8 LRICOFHRE O P REA 2358 &, 1 EAMOPRIEBRMUADEEZ/RL TRl LR b b
BN SN 5, HEREORLICGHELOMEHEA O 25 150 T TERBAVGAZRL TV
2z e, HRICPE) HR OB EE 2, CORE [[LHIEE > TWwa] L) FRERE
LTHETAPICRBEAESNHL LS L) T —RITEATIZ 157216 — 19 @ O A

Table. 1. HR-level, HR-variability, frequency and response time of button press
in the TF-, FF- and the NF-conditions (N=16)

HR Button press
Level (bpm) Vanability* Frequency Time (sec/press)
Conditions means medians
(SDs) (min-max)
TF 74.05 3.97 3 2.35
(9.12) (1.65) (0-15) (0.00-13.99)
FF 74.13 3.78 10 13.90
(8.59) (1.39) (0-16) (0.00- 4.89)
NF 74.79 4.29 1 0.65
(9.57) (1.60) 0-9) (0.00- 7.06)

note ; *As the index of HR-variability, standard deviations were calculated from HR
(100msec sampling) within each conditions.
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Asmundson, et al.(1993) /9= 7 & Fig.2. Stndard scores of HR for each subjects in the

BELREZOGIERNYE 5 EBN TF-condition.

BRET4 5 72912, Whitehead, Drescher,

Herman & Blackwell(1977) (2 X % HB HFRIREERBE 81E L L THWTW A, KD REH»
5, T0L) L HEERVREAN A=y VBEEEZORE BT FMIERMED A D =X L%
LTV ETREAT LHBEY TR W EATRIE ST,

2) DHETEMEREOHR T /N2 — 2D\ T

TF&EETTIELUERSY VLR EZD SN HBREIZILZTH 72, TDILKDKY 4
LEUBHIRIZCED & ) T HREAADPE L - D0 %233 57:0, £ 8 XD HR OFHE & k(R
AEHOCTEEROZEE T 52 LT, HRAKERLHRELEOMAEZ SRR L7221 b/ vy — 12
B 7,

Fig. 2I3BHREBAEBRBEOT— 4, bbb TFEHIIEBT A LA ILMER %D HR B3 %
— %, BHBREILIIRLICDDTH S, KIRITHERE I BOFHENNY - EHOSDL T
%o EfcHyRMEmE L TPRE-325 POST-3DMICED & 9 % HREAL/ XY — U HSZED 5B D
PRRET A0, REAEZBERETHxI00H 5 BRGSO EERL 2o FORKR, FREN
HETHY (F (7/56)=8.986, p<.0001), &SI TFMRELH#D /R, PRE-1I2BIT 5 EREE N
FON-1UA D6 XMICBITA2BERALIVFREIIEVIETHLP Ik o7 (T2 —-F—D
HSD#5E / p<.05), UL EOKEIHMEL L OFig. 23R L7227 7ORERE» S, TFEHIC
BWT3Ekp A e LT, PRE-12THE & T4 HRBIM—BA LI By - HROLN
B EDHS IR 5T,

LA LA ERI A O HRE(L /Sy — VA ENH L D0, Fh e SEL/ Ny — VA& T—
BLTWADLEHRET L7012, BEBETLOF— ¥ 2BV RELL-%, ¥ F—=LO—3K
fR¥ A B L7z, Table. 212" L7z & 9 IZPRE-34*5 POST-3 % ¢ 8 K ® HR &E{L/$ % — 3%k
BEMTIHZ-HLTVL I EPHSIII R o7 (W=0492, p<.0l)s X5HIZKEEZMA HITT
AN - O—FE e BET LR, CHARMLHEER TIE. HREL/ Sy — 2 HERE R TI3I3
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Table 2. Between-subjects concordances of HR change pattern in the TF-condition

Objective Number of Kendall’s coefficients
phases objective phases of concordance
PRE-3 - -POST-3 8 0.492*
PRE-3,-2,-1 3 0.604*
POST-1,-2,-3 3 0.086
*p<.01

—FH LTzt (W=0.604, p<.01). -LIELAIEHTIE KL Tnid o7 (W=0.086, n.s.).
D EDOIEED S, LHAZILAMEN O HR BN Y — VIR EAENFZD S, MARTIZIZ—
BHLUZHRZEAL N — 2% [LHAWET > TWAE] LW H.LHEELLE LTHELTWS Z EARE
N7z,

(3) AT ER%O HR kD

AR L72& 912, TFRGETREEBREM THABRE R L/LHEN Y — 228 [LEr#EE -
TWa| L) BRERE L THRESINLZIEFHL NI/, Bz 5L, 5 HRELD
L, FRT L CHEE LIPS EE o T A LM L2 &l b, ZNTIEZ OHBETOFH
PV o2 HREL LA TH 5 D he = 2Tl QUATILEE R #% 0 HR K, @HR 1L
2, OQEBLHHNEKZICBIT A2 HBREOHREH * ZE L/ HRZ{LE., @HRELFED 4 158N
HEOFESP DIV EBEPENERET LI LIZT 5,

Fig. 3-(@) 1Z/R L7z & 912, HRAKEIZBW T, PRE3TORELGDEAFEZDTIXMEIZL o TE
b4 52 L% POST-3 F THIFENTE Y, FHILIELMER I HR KD SEAELEL T—
EXKETTHEMTLEVIEMIBOON o7, 2O EDPSH, HRAYMEKRBETHRE L 2H 5
—ZEKEDLNRVETETLILIZED AP EE > TWAE] LW BB ENE DI T
RWEEZOLNS,

RIZPRE-32 5O HRZELEZ#HIEL LT, —E2D HRELIZ L o TULHEILAHE I N ED
M E ) D EME L7 (Fig. 3-(b)) o # DR LHELAER COHRELEIZBERB CTIESOVWTB
D, —EEOHRZALIZL o TUHABLAIEN D 25 ENEDIF TRV EFHL NI 5 72,

¥/:, HRE{L B ZOBEAOHREHBICEE S ITHRAZ L2 ZE L. HRELE % TF &4
SETHOHR 7F— 7 DEERECTKRE L 7B OWTH AORE 21772 (Fig. 3-(c)). %1t
N —VDRRDL2LDOWBELTRNTT - 2R TAZ L, GHZLAMER CIXAMES. MERE
WCHARDLDTOTIEDHEIMEAEINELB>TWE L) THAS, Fig. 20 HREAL/ Y7 — VI &
ABT—3 LD b vy, ADO HR ZENEA T —ERDO.LHEE I AT EIZ L
D AP EE o TVE | LI LAREPHE SN AD TR W EEZ LN S,

B#%ZIZPRE-325 DHRENE (%) #HEEL LT, HROBBRER CTHRELH L —EDHE
THEMT A LX) OHEE VMBI NLONE ) 2R L7z, Fig. 3-(d) IR L7z & 912,
L AR O HR ZERIMEERBE TOIE S 2 XAk & ., MABLMER S HEBRER c@ L
THRZALEDH B —EDEIZ %5 & WIHHEEIZED S h o7z,

DlEDiEEH»S, HR AR HRZE(LE, HRELRIZHERL L, ANOHREHIEEZ ZE L
7z HRZLEIZ BV CUOARILAER O RIEAHBRE M T—H L TV A EEI RO LNz, TDZ
Enn, EOREOHRELZ.OAEILE LTHET A2 HREEM & V) BARFEICH DK
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Fig. 3. HR-related responses for each subjects in the TF-condition.
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Table. 3. Cues for perception in the NF-condition
Subjects PULSE RESPIRATION CONCENTRATION VAGUE OTHERS

A * * *

B * %

C * *

D *
E * *

% =used the cue
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