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SBIEEAM O P300 & EETF KK, Visual Analog Scale (VAS)IZ & 2 T ER S B/ EE
RV, BRESOFASRFND-0IZ, Hori et al(1994) DR BEBEHIE (9 BRpE) =AW=,
EBRBMEIX. KPFE - RERE 4L THo -, EBBMEZ. 4 min OFEEA RR—)LEEE
1 min ® VASEEN SR 5 pM0BEEE 2y 3> GHI049ME) To/k. Z0#%. $20
SEIORIRZE D, EEZCAKOBEEZ6L Yy 3 GH3000) 7o/, AHEOKER. BHC
HEEEZAWTHIRL 88123, BEEEOHE LT, P300REIIARE< D, TBHMNRGIT
BHEL T, £/, HBOEEZ2EXL 288123, BIEZENERRZ EREH >/, Th oDk
Bho REIEEIDDEHOCEEZ LB WEREN, FEHORKEMAZHEELTEYNTHD I &
NrINns/=. (51878
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Abstract : The aim of this study was the investigation of the effects of self-awakening on sleep inertia and sleep
structure at the short nap. The participants were take part in the self-awakening and forced-awakening condi-
tion. In the self-awakening condition, participants woke up by themselves. However, experimenter in the forced-
awakening condition waked participants up. The physiological arousal level and subjective sleepiness were

evaluated by P300 of the event related potential (ERP) and visual analog scale (VAS). For evaluating the sleep
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structure elaborately, we used the Hori’s EEG stages. Participants were 14 healthy college students. They par-
ticipated the task consist of auditory oddball task (4 min) and VAS rating (1 min). Participant carried out two
sessions (10 min) before the nap. Thereafter, they took a short nap around 20 min. After the nap, they carried out
six sessions (30 min) again. P300 amplitude was lower after forced-awakening than self-awakening. On the
other hand, subjective sleepiness was greater after the forced-awakening than self-awakening. And, sleep struc-
ture was deeper during the forced-awakening than self-awakening. Those results suggest that a short nap with
self-awakening was more useful than with forced-awakening.

(185 words)
Keywords : post lunch dip, a short nap, self-awakening, sleep inertia, Hori’s EEG stage.
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IB5IENMESINTNS(Born et al, 1999), #HIEEZ L 2B, EEM»SOTFHH LR
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BHIHEERE 1. (2) a OEFGEHEINREZ TNBEH, RKEIDS50% LA L2 ED TSR 2. (3)
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BRI 2 RARIE & L. 2E I BRI TE S IR AFEHETRY L 2T
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BHRIK GRHITHEEESM: forced-awakening) # 1 B9 D, 3 3 HRIERIIZML =, SRR
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% Xy RICBEL. RHREZME S 5 min). 14000 S5RIEZBEIEL 7=. (RIERK THRIZ. &
FIIBH L b L TRKOBEEEZ6L Y 3> (5min X 6) 7o/, BOEELHTIE. T4
MO IS HREBLIEEEBOZRAT, FHEDORY U EHLTTIFEIWV, ] EERLE. HORERD
EHEQL, RETERLANS 5 minBINE L. HEREXKR L ZBADOT —F 20HicH W, &
FIREZETIE, (2505 EmEMTRETETTEIN] E8RL. BOCERLHICBITIIEAT
BABRFFRICHIA T, AT 520 min#RiB L 2R TERENA Oy — L THEZMNI TEESE
7o

Around Around
13:45 13:55 14:00 . 14:20 14:50
Session | Rest Session
Nap
X 2 X 6
/! A
<« > t—r<e- —p
10 min 5 min 15 to 20 min 30 min

Fig.1. Time schedule of the experiment. Each session consisted of auditory oddball
task (4 min) and VAS scoring (1 min). The vertical arrows indicate the timing
of VAS ratings.
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Table 1. Means of sleep variables in the afternoon nap. Standard errors are in parentheses.

Sel f-awakeing Forced-awakening t p
Total sleep time(min) 13.8(1.18) 18.3(0.61) 3.5 <0.01
Latency to stage 1(min) 2.4(0.65) 1.7(0.61) 1.0 NS
Sleep efficiency(¥) 84.7(4.20) 91.7(3.06) 1.6 NS
KNake 4.7(2.33) 7.8(2.58) 1.2 NS
¥Stage 1 46.6(6.81) 37.9(6.51) 1.2 NS
%Stage 2 41.4(7.63) 53.4(8.18) 1.4 NS
XStage 3 - - - NS
%Stage 4 - - - NS
XStage REM 7.3(7.27) - 1.0 NS
EEG arousal (times) 4.4(1.51) 6.1(1.36) 1.0 NS

P300 TR ixiE - TR P300 fiIBDOKFRFIL(LZE. Fig. 3ITRLIz. v aOEHRA

RHoh (F(7,63) =377, p< .05, ¢ =.42), EHIEEEHICBWT, KIKFTS min (v 3>2)
£V BRERHE 15 min (L 3> 5) OP300RBENERITETL TW (p<.05). /= &
Et w3 ORICREERNED S (F(7,63) = 2.20, p< .05, € =.91), FAHEDEE. P300
i1, {REEH 15 min T. HORELG L VBREIEELZGTERIETL TV (((9) = 2.18, p<
.05), —}4. P300 [ER#ERICIZ. FPRRUTEERAIZED NN,

90 —0—Se | f-awakening
2 80 } —e—Forced-awakening
=
a 70 F I/I
b
; 60 B NAP I** |1‘
° 50 F TA %k %%k
Nt
S 40t
(7]
297 [+ T+
' ]
20 I I 1 1 ] 1 1
-10 -5 5 10 15 20 25 30 (min)
. .01
Elapsed time from Na wx p <
P P * P < .05
+ p<.10

Fig.3. P300 amplitudes before and after the nap. Vertical bars indicate standard
errors.

VAS#Bm FEWIRKFMEOMR % Fig. 41TR Lz, HOMENT, VASHRMEWE LR AR

WZ EERLTWS, RIRBORIUI. HHIEERXFELD. BOCEERHTHEL T, £EHMIC
EFRMNEBED SN (F(, 9) = 7.53, p<.05). £HMBOBELEIR. KEH 20 min FTRDSNE
(fEmZ: p< 10288, £/, XLty a > OMICZEERDERZNED S (F(9,81)
=179, p<.10, € =.79), TAUREDKER., BCEEFHIIBNW Ty a  OBEMENREIGED
53 (F(9,81) = 3.13, p<.05, ¢ =.39). REIRERTX D HIRKIEH 10 minE TOMT. IRKDBEEIZK
ENBEDoN (BEMZE pC10 23D,




HOREEZFA L 2 ERMRIROBIRMEE S BREE CB T IHR 7

EEG stage ratio per min

0.80 r EEG stages 44516 _ EEG stages 7+8+9
0.70 F —0— Sel f-awakening L
—o—Forced-awakening
0.60 | -
0.50 F
0.40 L
0.30 F 5
0.20 F -
0-10 2 2 1 'S .. ' 3 2 . A a2 il I's ' 1 e -1
-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 -10 -9 -8 -7 -6 -5 -4 -3 -2 -l
Time before awakening (min)

Fig.4. VAS scores of sleepiness before and after the nap. Vertical bars indicate standard errors.
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ZIIEEFERAL D FEHL T 1.1 min B<, RIRFHIIECEERKF TIIEHEREHE LI GR
TE<L 7>/, Lumley et al. (1986) id. 60 73 LAN D ERMRIR TIHRIRFFREMEWVNIZE, KR
BORIJIEEBIVNENREN L2HEL T3, AR TIEREESR G ORIRFRMAEN > 2. L
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5, EZAM, BEEEFHEDOZISI MRIRBEOEBRKEIGEMFIN TV, ZOKEENS, BE
REMURBROREKEOHIFICEATH I ENZ S,

—., RITHETHERFEIN TV S, KIREZOBRWOEERIBM(Stampi et al, 1990; Hayashi et al,
19994, b) W& HFICBWTED Sz, ZORREL T, 0 EDIR. FHICEU ZHNIE
LUSEEIRIEME & L Th 5 b 2IRKU RICH#) - /= RetEnidh 5. EEIRIB ML, RERATOIRS & 21
ELTRIRBOIR[QDEIEZRB L DD TH S, Ldo T IRIRETORISIKHEDIRZRT LS
IRMRURIZERE ThH &, (RIRBORK[SICENA S NI KR D, BREEORENHEIC/LS, &
ElO#ER CHEREENED S aho A 2 &3 IRIRATDIRKMNEN - /22 LICK D ANITOHEK
THLHuREENHAEND, BS0EDE, RIEFMZERME TSI EICK D, BIRBHEZOBD
Mo I EMEA LGNS, DXV, ERM{RIRE OBERIEMEA S 7 EANICE A U272, (RIR
AR D HEWIRG E L THRIHT 5 Z EAITERN - /2wl iEtEAIdH 5, Stampi et al. (1990) >Stampi
(1992) 1. HERMRIRE OERE M I RFFFIKIRRFICIER TNV L2HE L T3, 5%, EFF
FMRAR T OREIRIEA 2 FEMICREA T 5201 SMEOER/KEMET T2 L O BREEREICLR
WZ & BIMRIREZEOREEAKEDRIEDN T2 SRE S RETAREL XD LS. BEETXRT S Z
ENEETHDEEZLSND,
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EERETOIBEEOHCHEDORINEL8% (Zepelin, 1986). 36% (Lavie et al, 1979), 42% (Zung,
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8 BREM k- AFHF £-H  E-E B

BEOERICFMIE. MAHFMTAERENRL, KH1 E2XFLAN >, Zhid, RISKRRERH
WWHWEBERA RR— )V REOHFENPLI LT ET KSR KHIENEC R THLLE
Abhd, £ BEERIGED 99.9% T, 13T EREEZRL T2, (k. REEBEBaddeley,
1968), FCiEIEEE. HMEBE(Stampi et al, 1990)73 & O KGRI RIROZIEBEN D S TH
%(Hayashi et al,1999a, b; Takahashi & Arito, 1998, 2000). 45#i3. BENEPEEOMHHEIC
K HEBRELORHOBVWERNITILENRHDES D,

{RER# D P300 IRIBMEIL. BOEEEHL D LEBHIEREEHTETL Tz, ZOKRIT KH2
EXBTEIHLDOTHo/z. BHEHREEKHFIIBNTIR. RIRATS5 min (Lv 3> 2) LT, KE
#15min (Lv> 3> 5) THRIETLTW:, P00 RIBENEHNEE, REKEIGNEE
Z 515 (Broughton et al, 1988; Walsleben et al, 1989; Ruijter et al, 2000) Z &7 5., S&HIHEE
FHTIE. RIERICK IS HHBORBEKEO—RHNRETHEDONEZLEVNE S, —FH. HERER
# T, RIEEO P00 IRBE FIZ@BDH SN Mho7, > T, HEKREICLSEE/KEDEE
L@ oo 2 RIRERICEEKENMET TS LRMETNTNE EEZXTINWTHAS
5. ¥/, Fig. 3215 &, 2FIREMEL T, MEFICBV T, FEAFEET 51I2DNTP300
RIEEATD B0oNRETHEZRL T35, 2L BB RR—IVEREZEVIRUITo R
X 3181 (habituation effect: Ravden & Polich, 1999) O &8 THs LEZ SN S,

FEHMRRIL. KIR#%20 min ¥ T, BEAKEFKELDDECRERHTERBL TWE, 202 E
Mo, RIRICBIT2EHCEEIR. RARELD DRBEZROEFENRIOKXBVDRENE L, TOHEIX
{REE#% 20 minEWEnWZ 5, LMo T, KR 3I3ZHFIhz

EHFFE T BREROE TR 2L DI £HMTREREFMOEREBEICREVIERD Shisho
2o —HT. BEREROKEERIIMBHEEREDOTNEN /. DED. EHKD Rechtschaffen
& Kales (1968)DHEETIIRE TERD > AHARKHFDZE %, Hori et al(1994)DEEEIZ L 7=At> T
HHICBRH T EICIDBRHTEREEZAONS, LENS T, KH43Z/HINEEENWRS,
Fig2 %R % &, MHIRER M TIHUKREFHARERT 2 I DN TRHKBERENE 12> T <A H
%, LML, HOCRERGTRZOEANIEAEED SN,

10 —0—Se | f-awakening
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3
[ 6
s NAP
= 4
=y
Eap
o *
cz ‘0 T T T T T T T T

. 1 2 3 4 5 6 7 8 (Session)

* p<.05
Fig.2. Time course of the frequencies of EEG stages 4+5+6 (left) and stages 7+8+9 (right) dur-

ing a nap from 10 min before awakening.

Born et al. (1999) i2&k 3 &, BOEEBOMEIL. EED 602N SHBED EBEL TS,
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