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Summary

Quality of life (QOL) for the "poor responsibility”" individuals with severe motor and
intellectual disabilities (SMIDs) is a very complex and difficult problem. The development
and QOL of SMIDs requires daily communication by supporters such as parents and care
staff, in other words, cohabitants. However, research is insufficient on this topic. Many have
difficulty communication with SMIDs. Supporting both parties is becoming increasingly
important. In this dissertation, it was used psychophysiological methods to clarify the
realities of the difficulties of both SMIDs and their supporters, and to study how to help
them.

In Chapters 1 and 2, the issues to be examined on these issues are organized from the
literature review.

In "Chapter 1 Issues Concerning Development and QOL of individuals with severe motor
and intellectual disabilities (SMIDs) ", Section 1 mentions the problem of support based on
the clinical picture of SMIDs from the viewpoint of developmental difficulties. Section 2
discussed the viewpoint of QOL of SMIDs, Section 3 discussed recent research trends on
QOL of SMIDs, and Section 4 discussed the problem of difficulty of supporters. In Section
5, the QOL problem of SMIDs was organized based on the ICF (International Classification
of Functioning, Disability and Health), and it was hypothesized that the issues of SMIDs
activities and participation and the difficulty of supporters, which are environmental factors,
interact with each other.

In "Chapter 2 Psychophysiological Approach to Understanding and Developmental
Assistance of SMIDs", the research trends were reviewed focusing on the developmental
research of SMIDs using psychophysiological approach. Section 1 described the importance
of psychophysiological approaches in understanding and supporting SMIDs. Section 2
introduced research on evaluation of development using heart rate and research on
evaluation of brain function using electroencephalogram and cerebral blood flow
measurement. Section 3 mentions the problems that the results of conventional
psychophysiological approach have not solved the difficulties in the actual field, and the
need for a new approach from a social perspective, including the difficulties of supporters.
Section 4 introduced the blink as a new psychophysiological method for assessment of
SMIDs that the supporter himself can use.

In "Chapter 3 Research Objectives", it was planned a study to verify the difficulty of
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communication between SMIDs and supporters in daily life and solve this problem.
Specifically, it was as follows. 1) Investigate the communication of SMIDs supporters and
clarify the quantitative and qualitative reality. 2) From the heart rate, it will be clarified
communication problems in daily life and propose better communication. 3) Study the
assessment by the blink. For condition control, the subject of this study was the most severe
case of living in a severely disabled ward (SMIDs ward).

The purpose of Chapters 4 and 5 was to clarify the psychological life of SMIDs from the
investigation of communication of supporters in the SMIDs ward and the assessment of
daily life by the heart rate index.

In "Chapter 4 Study on Communication of Supporters in SMIDs Ward", it was
investigated the communication methods of supporters. In Study 1, it was conducted a
questionnaire survey of the staff in the SMIDs ward and clarified the differences in
communication methods depending on the type of job. Nurses and care staff were less
conscious of communication waiting for visual stimuli and reactions. In Study 2, human-
related stimuli in the hospital room were analyzed from video. As a result, there were many
auditory stimuli and few visual and tactile stimuli in the hospital room. Also, there was little
direct communication with SMIDs.

In "Chapter 5 Research on the relationship between supporter communication and
SMIDs' sensory and cognitive functions (psychological dynamics in daily life)", the
communication environment of the SMIDs ward clarified in Chapter 4 is the development
of SMIDs. Four studies were conducted to clarify the effect on QOL. In Study 3, the
relationship between communication methods and development for each sensory modality
for SMIDs was examined from the phasic heart rate response, and the effects of quantitative
and qualitative differences in communication were clarified. In Study 4, it was conducted a
longitudinal study of single case that proposed improved communication. As a result, it was
verified from the change of phasic heart rate response that the change of communication
method affects the development. In Study 5, it was examined the relationship between the
temporal characteristics of staff communication (inter-stimulus interval) in the hospital
room and the heart rate. As a result, the importance of a communication method that waits
for a response of SMIDs was shown. From the above results and the results of Chapter 4,
the issues regarding the psychological dynamics of SMIDs in daily life were clarified, and
the difficulty of good communication by supporters was clarified. In Study 6, we
experimentally examined the effect of continuing appropriate communication in daily life.

Chapter 6 examined approaches to solving such communication issues.



In "Chapter 6 Study on the usefulness of blinks in communication with SMIDs", it was
examined the usefulness of blink as a index that enables supporters to make their own
assessments in daily communication. In Study 7, a preliminary study was conducted on
experiments using pleasant / unpleasant environmental sounds. In Study 8, it was examined
the blinking of SMIDs pleasant / unpleasant environmental sounds. As a result, it was
clarified that the blinking of SMIDs increased due to the unpleasant environmental sounds.
It was shown that pleasant environmental sounds may also affect the blinking of SMIDs. In
Study 9, single SMID case was measured at rest and during communication in daily life. As
a result, the pattern of blinking was different in relation to the time zone. Attention to
communication was also reflected in the interval between blinks. It was shown that the effect
of communication and living environment can be evaluated by observing the blinking of
SMIDs.

The above research results are summarized in Chapter 7 as the final chapter.

In "Chapter 7 Conclusions", the conclusions of this research and future issues were
discussed based on the developments so far. Section 1 shows the structure of this study to
verify and solve the hypothesis about the difficulty of communication between SMIDs and
supporters. In Section 2, the results of each research were comprehensively considered. In
conclusion, the psychological dynamics of SMIDs in daily life and their problems were
clarified. In addition, the goal of improving communication in daily life was clarified.
Furthermore, these results verified the current difficulty of supporters. Finally, Section 3
proposed future research topics for improving communication between SMIDs and

supporters.
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Er 7 OAHDOKE VREEZDOZDDL AL P LBV HWEZE L L, EEOE
FEERE AR AR W TECHIElL I CTE - b b RE Bl vwi, HEEREERSKE
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R, HRcd L oBEBEE IO WT, AYREHOMICEN IR L 0L » BB KRS D
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%w 2 # B E R o Q0oL & X fr

KA EOEREEBEREOMIEDO VL) TH B AE X, EEE~0XZFEICO>VWT [C
DY LEMONIC | kR, EREELEOHANERZMBEICH MRS T2, T4bb,
HEOREHDOAMEL QOL #MHEL L&D Y S oERIZ, MEMICHEEEE XY
DN DOEREZEBT 2V RATLCKBEI R LFALTOTHL., ZnTlE, H
o> QOL & ixfil72 5 5 . QOL Id Ak F @/ e I 5 < 23, KHixH (2000) 23
[EREOEEEE O QOL HfEEAH 2 WAL ARKEWICIEIE R L Th 228, FHilofk
ET 3 EEbNE. L ARFBERHPHN ST 2 HEIELGEEE QKM% ko 5
CEERELRGAERL WD, A FEN W 25T 2o RE S 235 5. ] Lk~
zxoie, HLoEBROLE, FBMARTOSHIT A S QOL 2R T 2 LELDH 5.
KI5 1x, Hughesetal. (1997) 23 M85EM IC/ERL L 72 QOL FEAli T H 15 fHIK 224 THH % 3
o, EER D72 O 7 QOL FH{fivk L L T 8k 34 THH 2 & 72 2 Pl R EE A /ERK L
7o (K2, 2000; S#kiz2e, 2001). KXo ik, EER O QOL ik E ot 3 2
V- RAOHIKFE T2 2w e E X, FRICERRE 2T O BREEHMEEHL TV 3.
K12 KNS BER L7z QOL FHEiRE QI H 277 3. < @ QOL 3 LS % 1y b %
BLXUOKAEARAHOBEE S T2 3HOBEMERICEML 24K, REEFICSVL TR
(W] THEERE ] OERSFFICE 2 o 72 (Bi#kIz2, 2001). THS | THEBRE] 3w
THNHHHB RV iz, e L CoMHEELZ 2O 5B 2 2 & IZEEL v, &
DD 2 HBHOPICHEXMELRETXEZHERAEINZ L HL2 L o
Patry & (%, Felce & Perry (1995,1996) 23[E%E# D QOL & LCTREL 7= 5> (&
R ERE, PENEE, A0mEE, REWEE, BELED) AEREICD FRICHEM
INBE LD, ToLICERERED QOL icid, BZME L KIGH O Rk EhE O FE
BFEE L TWwb (Petry et al, 2005). Petry & (3 EEEH IC, [Material well-being & {4
f)5E 4% ] [Physical well-being #E#5E% ] [Social well-being #: 2 #y5E# ] [Communication
and influence 2 I = =% — ¥ = v #EE & G HBR B [Development 3E] [Activities i 8] D
6 FEIK 55 HHH TR & 7152 QOL-PMD %#{ER L 7z (Petryetal, 2009a) (5 1-3). KX 5
OFEMIRE E od@ER e LT, HEEE3IETM T 20, NEFFCHEOANICX 25
— v ZREOEEZFMT 2NAL 2> T B HAE T LN, HERO QOL A EI#H 0K
OB VRRICKELMET 2 L ERHE o Twd vz 3, £, WINDLHE 3
FiHfiic X 2 7ETIEH Y 2d o, HERHEACTHEHINTWEIHOEE L W S, T4
bt, BPEABBICKROECEBRER LR T C L AERE O QOL FFffi o B A E & 7
5. ¥51C, QOL-PMD <lt, #y—v 2 ofifticBF2HB IcMA <, HEROKE - &
HPRERZEICBET 27 A AV FVIEHB L, ZoBWBEEHICET 2HAAREINTW 5 5
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% 1-3 QOL-PMD (Petry et al.,2009a % £ IZERX)

Items (Subscale)

- The person regularly makes use of community services and facilities (e.g., restaurant, swimming pool, shops, hairdresser).

- The environment outside the living group/activity group/class group (e.g., garden, street, neighbourhood) is adapted to the
individual’s abilities and limitations.

- The person stays in rooms that are geared to his/her needs and wishes with regard to decoration.

- The person has at his/her disposal all technical aids and adaptations that he/she needs regarding activities and leisure.

- The person experiences no discomfort from feeding problems. (Material well-being)

- The person stays in rooms that are geared to his/her needs and wishes with regard to temperature, lighting, ventilation, air
humidity, acoustics and hygiene.

-+ The person stays in rooms that are accessible.

- The person expresses his/her preferences with regard to mobility (e.g., posture, position in space).

- The person stays in rooms that are safe.

- The person experiences no discomfort due to side effects of the administered medication.

- The person is well-rested in the morning.

+ The person gets the opportunity to perform activities and actions (e.g., personal care, nourishment) independently.
- The individual’s physical health status is good. . .
. o - o - . (Physical well-being)
+ During the last year, the individual’s problems arising from physical impairments (e.g., spasticity, deformity) have decreased.

- The person is never asleep during daytime because of a shortage of activation.

- The person receives tasty and balanced nutrition.

- The person has no pain.

- The person has privacy.
- The person has positive social contacts which are meaningful to him/her with people outside the context of professional support
and outside the family (e.g., friends, acquaintances, neighbours).
- The person has positive social contacts which are meaningful to him/her with group members (e.g., living group/activity
group/class group).
- During daytime, the person seldom has to occupy him/herself X .
(Social well-being)
- The person is regularly involved in activities and actions (e.g., personal care, nourishment) with the direct support staff that
he/she prefers.
+ The individual’s sexual needs are fulfilled (adults).
- The person can follow the presence of support staff during the day.
-+ The individual’s mental health status is good.

- The person lives in a community.

- The person expresses his/her preferences with regard to activities and actions (e.g., personal care, nourishment).
- The person makes clear his/her feelings, needs and wishes. The person is ‘heard’.
+ The person has at his/her disposal all technical aids and adaptations that he/she needs regarding communication.

- The person makes a contribution to the communication process on his/her own initiative or as a reaction to a question/message

of someone else. (Communication
- The person expresses his/her preferences with regard to nourishment. and
- The person expresses his/her preferences with regard to direct support staff/group members. influence)

+ The person has good contact with his/her parents and/or other family members.
- The person optimally uses his/her communicative abilities.

- The person has influence on his/her direct environment.

+ The person expresses affection towards people in his/her direct environment.

- The person optimally uses his/her intellectual abilities.

+ Children: The person receives schooling/education or developmental stimulation. Adults: The person is employed (with/without
support) or receives adult education.

- The person optimally uses his/her socio-emotional abilities.

+ The person optimally uses his/her sensory abilities.

(Development)

- The person understands what the people in his environment want to make clear.

- The person experiences no problems during daily activities due to sensory impairments.

- The person optimally uses his/her physical abilities.

- The person optimally uses his/her adaptive behaviour skills.

+ The person can recognize and anticipate what is happening around him/her.

- The person participates in activities that he/she can mentally cope with.

- The person participates in activities that interest him/her.

- The person actively engaged in activities.

- The person acquires new skills and/or new experiences by participating in activities.
- The person experiences sufficient variation in the range and place of activities. (Activities)
- The person participates during the day in several activities, which include group activities as well as individual activities.

- The person is regularly involved in activities with the group members that he/she prefers.

- The person participates in activities that he/she can physically cope with.

- The person participates in activities in open air.

- The person participates in activities that are offered in leisure and cultural facilities in the community.




DRETH L. o, itz X ok, EREORKELFEEICO VT
AmEOEERS AR T2 EcEEL w2 3, EHEER, BRESEDD THERICTL W,
DF DAL D HREPEATHRLBFETH I LI EZDL L, kKD QOL % HiE
2R WO B DHE (Quality of education: QOE) D #1525 QOL FFffid O & o
CLCTHETEHZVALLEDLDNS, RICET2r - 2AREOBRIE, WOIXEYEICX
2% 7 ®H (Qualityof care: QOC) &z, ZH L HHEEIED QOLICHFVWCTHETH 3
ZEREI>ETH A, HEIE D QOL i/ 378 L X, QOC & QOE o i /7 2 {R[E X
NTWlRELEZOLND.

10



% 3 fi HEMEX oOQOLK B i B8 4 2 o %£ B I

WA, wHAICB VT, HEROQOLMRIEICRE T 2BLAEE > T& Twab. Tsol. et
al. (2012) 1%, Wtk ¥ 0 (Cerebral Palsy; CP) @& 3 R~ M AR ICB 3 2 LT % D
SCERFAAE 2 S, HEIHIEH O N A, B X, EWIRENLQOLICH W THR & rlREM: & 15 L
T %, Mensch, et al (2019) 1%, Petryb OfEAL L 72 QOL-PMD % i \» T 3% AP & o i
BB AE K HE & QOL-PMD D % IHH & D AHBI I 2w TREt U, [ B iR sEie k) [ 76 | (68
LORICHEBEAMHBEAALNEZLHMELTWE., ChbOWELS, EHEELEE LD
QOLZ X Z2ERD VLD ER>TWAILAHLATHS L & bIc, KN REE
HGIOHRESIIFERH Y IC o2 vz b, —JT, Shelley, et al (2008)1%, CPUL o EHE)
BeaEKHE L QOL L o @ Ic 2w T, H~0ERBMK T34 2QOLEH 2 T & b 0 #H )
BEREAKUE L HEICAHBI L 228, FEDHB IOk [HRNERRK] © 2080 5 7 HHE
FRL, [HEWEREE] NEENAFEER] AR ALt Tw3. 2%, &
TLOEEEELPERITOQOLEMRIET 5 & bR L v, Petry, et al (2009b) (%, H[H
VHiE% DR & QOL-PMDOfE R & o B#M: 2 4T L, 222b b 2% vy 7O ANBis L U
JELEELOQOLE M oMicHFEAMBEAALNZC L 2HEL THY, AWREEOE
TR TRBEI LTS,
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% 4 & ' B E ODQOLIT B v 5 R E

—7C, EEEANTIE, BEREIEFCSCTENEMNOMARE PHiarsn—X7 v
TENDLEIICHR-oTETWS, HBUEZZ2 (2017) X, EREEoFRTd X Y EE OBEE
WH2 Bl 2 E Nk o B#EMIC, QOLICB 3 2 B MMKHHAE %2 #x [ Fikic X - THM
L7, 2088, HEOELNE20345 IO WTHEL 25, KMo QOL, #&HE
AT O QOLD W I E REFEM X U Koz e fEL T3, BEERZIEE
THHE~DOEMMAEL 13, BN S N7=2964 28 [EREHE | THEZE | [0 7] [%#
HREA | [EEGFE | 520D F XRTT60% A FOHEXRELE L T2 el L (B
R - N, 2012). 2o 0B RICE, BIFEIL, FELBRELY T WEE T CHEM -
HEZHEMICHRLOOFKICOR T TWE 2, HHEOMROZ Yo T oREN
HEffFicZzLw (SFHIE2, 2001) &) RERHER I 5. 557 FT B o B EAE VT o Bl
~OHEHAETIE, AEOLEEZE LAV LR, T8 REANATFELE L TR
ZbnanZ ERAREI N TS (PE# . 5H, 2016). B2 (2005) (3, HEROFK
ik, MRACHEENLEAHEY [TFEBEHTCE] LuiHislELLTCLES T
LAREME D B Lib RT3, X5, RS RV & 0 RIAK 72 ABE 4 o H,
BROFURBKIEICHZ L2 AR WREED DS, LarLayds, hiE - =it (2016)
X2 BRoOBE~omETIE, RoRKIBICRNT 2R 0&8E Lz L, HE~DMLEE
CHENGFEEE LTCORBIE L2 AL, Bick+ 2 &N - MG RES»ED L,
HER - BB RS/l eAmEIhTws, THEPIT2 (2017) 1, HRE
WoRHIcH T 2mHE» S, BEREORICEZE NS 2 L 28E R ~0 N 21 B
TAHREIER R L CT\wa . JTHIE2 (2002) 3, MR T2EEREMELDa T 2
= r—vavBIlUBEBOERICODVWCHEL, EER0aIa=r—va viTEHoZE{
DEBERANEHEOM ST OQOLICHESZ L2 WL I L2, ZoEIX, A (19
99b) 3MEHH L 7z, EEREIRALON AMAEFEHOBALARETH 2 L v ) [FE L B
LTWw3,

HiffiE CONBIBE A UMET L L, BEREEOQOLLEMFOQOLDO I b, MiH
Db DHVHENBELHEELTVL. »pob oy 2 EER O KIGAHEORME L,
HEROKICERDO 720200 ViIREOMEITRE—~FOBETH Y, liHFDQOLD »
bbb EOHAEHOBERICHZ L IHATHZ. LarLlAaRbZznTh, 2rbbhic
RIWPHESEZRF TRy, EWIBEBPEOLOELE, WHIFAR L L 23, H&EDQOLD
EKT2#4ELIR¥TCLEI> L5 BEREEOQOLA Lo T 7'u —F i, EBHE Oy,
HEMWRQOLEZMET 2L WIHIHMBARTH Y, 20D ICHEIEDOL2DLY &2 L
DEICXZALPVEETH S,
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% 5 i EFEE T VN DL A BEER QoL £ o
- O 3 E

EdLCT&EZX5ic, HEROQOLA Licid, FERMCRMOEME L &Lk Lo
LRRGENZRBE L EC, RICZOMHAERZLo2 Y L EZ LB H 5. 20014 T,
TR R 3, M OMEZIRZ 27200l L 2044 L L CoERAFEKESEE
7 v (International classification of functioning, disability, and health: ICFE 5 V) %
RIBLTWw2 A, ZoxET Vv 3EBEROMEZEM T2 LcIFFIcAHTHL. 22T,
ICFETAMICOWTHB L /- E©, EREOQOLA LD/ DiRE%ZICFE T A2 & Uiy
ICHEH L CH L.

ICEEFATIE, A D@EFEIREZ, (A DEEHKAEE Lo L0 SHRE I NEE) T3]
L, BRETFLLCo [BRERT) L0 [AART] »oMEN iRz 2 (K1-3),
BrEEETLED L L CRACHEOREZHL P ICTE 2 ABFREN R TH L. 72
25, ICFETAVDOARE L, MEOHEZ TN DMEEH» LIRAZ 4RI AETLTH
2HTHL. Thabb [MENEZCHZ0r] TIEAL THERE I EHeTwv 305
rHELT 2B TESL, ThIC TED XS T EERETNITEEREZEET
X0 LTI LA TEL. RADKEL, EIHE L OMHAEMAAQOLD MED
i e o T WA EERICE T, ICFEFAVIRIEEICA LA T WA L w2 5. ICF
EFADOHMIEICOWT, FH &z, NCFAERT 2 &3, KT okt & EE
A EALEHEORELEZX S [HESE] L LTHMHINTHwE ] bRz L e i
[ICFofEFHAEAHCHMILLTLE Y] 2 e ~DFEBEEZMRI2 T CTEY (FI - WA,
2009), HECNT 2 XBOHNEZHAKICT 220D ETATH I EEZEHAL T3,

FEMREAQOLICE W THE L 2 EHE LD, XEo - XEEx T LT 2 &, &
EFZEP R T 2RBERFICECIES - e, chic k2 0HBE0ERCWE (T4
DHLIRE) OFFBRLELTMZZIENTELESS (M1-4)., CoETFTAPLEELDOR
EPF X UPQOLIC kI 2 MEDEA RIS 2 &, £, 3o ERE R I &2 %8 200
ZEBRTIRERN T L L TCOFERFLCr2D ) OREXLZINTE TR LARELE X O
hza., zoiRIclk, FEloREREOLEEEOERERIEESNEL WO MELS S, 0%
DREFHOEMEZCE T [BREARI 2O (LDEHEEE) | & [HERI P TE
Ty (BERT)] LoMEEERBELTWIRNTH 2. 2ofKE, BEREEAADIE
B SMNMoOBEALZEI LT VoOREREBICE T2 KEABEE WL D,

ZoWED L EZNIE, EREEOQOLA Loz o EEMEIL, OO0 HAED FEETE
DHME T EOM L, QHEELIEET 2 L5 aBRERToRE, o2fcEnlksn
2Bbnsd. QkowTlit, 2ETFHLIMBNT 24, FHLBEYRKRECEHEL C
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Y A 4
RIEEF BAEF
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Factors) Factors)

& = K F(Contextual Factors)

M 1-3 EEREFE#ESE (ICF) 570 (WHO, 2001 % £ IT/ERR).
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HEE>
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yiji

(RREEE)

IRIEEF (EPNFES
NEBERFRTOEELESR
(BN = £ EEEE AR EE) - BIMOEICRE

1-4 F|ERE®D QOL @ ICF#EEICETZRHET L.
¥1E (550 IXME) OEBBEEARIT 5740, BARTLOMEERCOVTREKLL, BE

RisWTIE, RERTFLELTOENE=-HRALFEOATN AN DY OH KA, LEEE - BE
ELTORE - RAEEDHKZL QOLICKEKEEST LWV, LarLudrs, vhbl OREBR
DR -BAEEOERIBREICENTSY, ZOERIBEZEHEIREL L TWVWE Z LD, FEL QOL
mMmEtzEREICLTWDEEBbNS,
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XRBER LB Y, METOH AT AAY P FREORBELRRLACHEIN TS, 72
L, BFHLHEAHFEOREZ, o X5 icfilc oEREOQOLMEFEICIA S H R I Tw
DRBEL o TW3, @QlcownTlit, BlickxT&x2 X5, RMEOEMEZED» 2D
D RIS 2 C L BRERROBICR IO TIEAVArEEbND ., FRICHELE &3 KD
FHBEZERERICE T, EMNBEOANREBLEOH L2220 b #EHEZE L THAR
CREENMN A RICEERLTCETCWwE oI, HEEIEOHRTO22b ) BHE—~ICEHE L W
Z, BERIPHE LD XL drhrbh) 0RBICEI»NLT VS D, Z OEREL FEMICHET
TORLEND B,

bI50L0, OLQoHEICHT MO RE RMEIX, WIndEERITRIEFL L
TRZOLN TV aLLS, 7 CHENEDONTCE AR T hAvwreEI TS, &
[EROICF#E DM ED» b HE 2L, OQLQ2MATIMEHRRPLETD 3.

24
1) T4, MFRioRERELRICO VT, SERERELEWES (CDS-Japan) & ¥
RAMEBER O EETAVEEICER YA TV S, $722012F0 WEFNE L BEEE T
TREOWEICE Y, BERMEET 2 ) — X —xE e L CRERELREMEETEA
g Iz, LArLAads, MERKIEOEERZH LT 2RE LRI s
% EHM O R R,

2) BEER L IR, EEOCHEER (F) obcd XV EafFoBlxasr o EE
nEFlEEIHMEL L AT 0 THY, HEREEL LT, EENT TONEICHE
W7 EEER R 2 7 258 M LT, HEEIERE S BT (BEIRE) AFEHlE T Twn
5. B, BROESICE T, MEE (RWEE) 224w, F4abbEAEDHE
EOHIWIEHE IS La v d oo, BEAE O HERL I Y 3 2 R R 2 5
mLcECTHY, HEOKMO P CHAIMAHEL Lo TE T2,

3) ICFIZE*¥ % F 1 T» - 72ICIDH (International Classification of Impairments, Dis
abilities and Handicaps: EFEEESH) OWiTRcH v, ELLIF TE¥ET L] &
(EEETFAL (HEEFA)] 2MABLEEFATH S, KESHICIFICFIC X Y EA X
NEEEETVOR[R»OEER L EPFOREL EENT 2 2 2R A0, FiE
E7 e LCofllmzisEiL 7.
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B 2 B HEROHEML X 2B THT 5
A B LDEZEHNT S r — F

w1 & EER O#EMLE EXZEBICE T 5 4 HEDL
MEW T S e —F 0 N%E MK

R OFGEMREICOWT, I (2002) 3 2200 FATEOMMABE 2%k & X
Kz, FELOERZHEIL Chrbd e, T8 D5V THHEFEITFEIT 2 B % v
TRbZZEZENRTHL LT, YO THEBZZTLEdOREINLEE2EHLEL20T
H5| LibxTwp, [EL)IE (2006) (%, HEEAEROE/NESE) Z R0 & L2220 b Offkfitic
L0, EHBOFKHOMEHFICE B AONZZ L ERELT0DE, 2D XHIC, RKIGERZ 2 Z LD
IEFICHEEREREIL TH - TH, R DMk 23R Ic X o ¢, BRI AICZG &3 T L
DAHETH B Z L ARINTE T, TH L7FERMZ L2 2FiHEL LT, OIER L BE L 724
BRIS %R Z B EFOHEYNT 70 —F 8BET S T & 2. iR CcE 2 X, REMOE
F L2 D SRR B B\ I E NSRBI 3 2 SO %, {TEI8IEE 2 O 33~ 5 Z & IZIFE IR c
H5. WHETIIERERLEE ORI M4 R AEMIEEEZ W27 7 u —F 23584 b, FEM
CENCENTEHSDOFREETTETWE, ARETHH, T LHKoyETREMINTE &, HE
VO HEFE & IR ICBE T 2 AR BLOD AR O R &, FREI TR FEIC O WL 5.
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%w 2 # EEREWRICBBITZAEAELEBZEHN T S o
— F 0O K B pH L H#HE

1 . DT Xk b % =2 EMEOFM

DEXE V7 0T I, HE REE 0N - B s o MK C, BB IS BT 2 RA~D A
HRDRnC &, FROERITEMIKE CBEALINES TH 2 2L h b, BHER~DBEHI
B2 ERBEEE SN TE %,

HREWICE T 200780, 10472 0 o PR ERE L Lz o, FREoREBICE T 2
HEEOEBEZIEE L Lz b 0k ElkA 7228, B - BAEEED 72 2 X v b Tid, @M
FOCDRERRINICIER S T 5. 48R & ORI R BREED AN, AR IC X - <
H 5\ 3JE T 2 (Graham & Crifton, 1966) . Graham & Jackson (1970) (%, 0D AE K
I % SRS DRI T B B - BRI ROE & U C OSBRMRER IR, I0E B & R O Y Y JA & %
{3 2 NG & LT DB R G AR E o Je & U, FLIIE B b 7 < Bl
SR s & AL USRI~ & FEEMICEITT 2 L WO RS T, X i, e EEE (198
7)1, AR ER OB OHICERET L, BEBIC X 20 LTI BOGERL 2> & I8 SOG
BEALICREAT L 7218, HOHNBERIGERLICEIT L 222 & 50, TP 2 & OREBI TR 2 it L
75 O R)G (REBIRIILEEIG) 238 2 LHEfiL Tw 5. ORI oFEET v (FiE, 199
5) X2-1icnd. Ffiix, co—#o, [DERMKSRIEE)] &b w» ) XEREEREED 7 n xR
25, 1EICH b~ 7= NHAFR O OB EBEN T ons 2 L, T4hbb, KA

BRI N.B. 1 2 3 4 5 (M)

BREXD
HR1+HRV1

—iatEZ{t
IR

W
AoV 214

[2-1 @EEILRICHT2EBERRISOFEEEFE (FF, 1995)
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EDOMEER (&) e LEEERBIC X > CHBFI NS LidTEh, EREOFRE
BB T 2BEEEOBEKNE % 2> JOEEREEML 2. X5, bk (1998; 2000) %, #LWR
DAFAAFAN—BERICHRONT [4F A4 F 4] EE?»S [N— ] T TRl 2 08RG % 1
FeEOG GRRRLARIS) & L7z, RS & JbE & i RO E IR AR R TH o 72 20 2R
THOIHPDENICLEDDE VR D2, b EE R, PHICHRHIREOMEIC L oThL
LL0MERTHY, 2F D FELOREEARETHL L 2iHiicx 2 HICH 5.

HRE ORI~ IS H & LT, A (1999b) &, HEREEYEOMA I3 2 i@k O G 23,
ALY R L FMEOFRENEN AR T L 2 IREER» OO IC LT3 (K2-2) . KH (20
00) (%, HEfEIoHZxRIC, WA (S1) DOIWRICHULIES LA oEEHETS (S2) LSl
-S235E & 3H M E M UIARF R &2 A 2 72, F55R, SEERBHARHT O R fUCIEA 1t LoD b CRERL IR
WG A LN TV HHL, TE EOZE N IE A VD O DBEBINEKIGICHBIT L. 35
1<, FEBRBAAA T O W 5T IR - NE o AR RS GERLRG 2 & D REBI I M S & L T W
%) BHoNTWRHEH X, WoE-NEICH K S2E TOREPBALND XS ik o7. b
B3 2> (2000) (%, BEFHMRIFTAE & AR L o BE M Ic O W TlE L Tw 5. dLE LI
IR AT L IR RIT I X 2 oMb bk 2 EhE L 72, WIfFlfTclk, REMAEBLF ¥ 1 4
2 ER L[Slal, 203 BICHEZERL 22656 L2 [S2], EHfFRfTcirEH @
SMEE 7Y - I EIRT B [SIb]AS2IZ BIR L o 72, KSR, ¥, SR, ATiEIE
ICHAE 2 B PWIERRE O 72 v — 2 TlE, SIbRIT & H~S1ailfT o HAFE 0 &G 2358
FIWEL v LKA EBIRCHRAIN, MOBHCKRELRF>7 — 2 TRROLE
AR EETH o7z, PRI (2004) 1, #BE L RO IRFESHEZR S n7z3FHHlIc B T
B OHRIGHAE L2 b2 ME LT Wa., b X0, [ 8B o & vk % P iR
LESH2EET2 R IR CAETHIC EBREN, £72CTMRIC X 2 M2
SHEMoERE~OHENRE FHITE ZAREED RS iz, HIFFOHIARIED 7 X4 4
V- EEROFEAREICE T 2R IBZENOHEEICL 24 DRMARER I LT
ECHY, EEE~O X VAR RIERDICEHL TDL K OEHELRBRAFEON TN 5.
Bz, 24y FEESRY —F v 7 CoORmBRFICET 2EEICET, BIHEM® LK
KRR EBHNBZIT O 2 ic X o THARROHIRICTE A RE S N 5 © &2, HFRFOHRIG
DERE B L ZTH oMM lRE T h<Tws (EH, 20015 EH:i32, 2003) .

HE FRICOWT, BETE, LIHBICX2hRHOBE A ~A 70 L - X - TRAL

b GEEFIZ 2, 2014 5 g2, 2015) , B HE O KA O ME O E{GREN %1772 7%
YD (Scalise, 2012 ; /K, 2013; &pEIZ 2, 2017) FEEMAY 27 EcimB 230+ 3 2
EHHEEL o C &, TD DT EIFEREICITLIHNE TR IRBAE ICIEND D TH
208, A LA ERICO LT ILEELAS O, LABE LA CEHASETSH 5.
HEE~D XV EAHDO WKL LTS BROICHAI I NS,
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(bpm)

+40 7 | HiR TEF = (3:07)
+20 +
U-Eﬁqﬁﬁh.}‘ @%: @ka
_20 <+
_40 <+
1 1 11 1 1 11 | I | 1 1
5 11 5 10 (38)
(bpm)
+40 1 I AR TEE s (4:04)
+20 +
u i ~—
-20 + "
_40 <+
1 1 11 1 1 11 | I | 1 1
5 11 5 10 (38
(bpm)

MR TE = (5:00)
+40 1 ———
+20 T ~ .

u -

_20 <+

_40 <+
1 1 11 1 1 11 | I | 1 1
5 11 5 10 (38
(rE ) (reg )

M2-2 KEDEILEREOTFELICHT 2 — @M OCHEREOFKENE (KR, 1999b).
3O0KHICH T ABEEROKR TR (BINRNORFTIIER © A I, 22 EBLOMRT LKL
7. 1 HIIREEHEm O EHREM TSR (2:10-3:07), IHIFREFOR oML, Fild, BHEEH
(3:07-4:04), NEE~Y—U I arrb Y (4:04-5:00) #EEL7-. FRBREELEIC, FLH
5D E L% 104D OEE (Beat per minute: BPM) OZEH /S 7DEREEA2T->TW5, |
MR THEATEITILRELURTHELACHOES ZH SN LN >, I BRTEATIHRERGHLZ
CHBEL, WRKRTHEIRTERE CFRENLINRRGAHEBET S L5 I1Cho7%.
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2 . M EAEK X ZHNEBRZEOFM

EE R 0 FEE % BN L U 72 BB Ml 1 > v Cid, AAEME O EREEERN ©H 2 1%
HAFRBMALUAT» DEH I N TE 2, BREFRENMIZ, FEER ORI O MR ARE RS
RS 2 EMARTETH S (KM2-3) . EiEIEs (1974) 1%, R O bk E FHR B
ERBEFEFEMICOWT, BEMNOMRKIKRIENLE KICFROIEREL A LN S Z &, HAEEE»E
WL 2 OISRV L EB LT L, EEMEEICK D REEE~DOREEH SN
Z L7z, SEEIEA (1988) 13, HEAISETENA bR WEREILFEG O 5 TIXERES
ENAHERCTELEERE LTS, 241, BEMENEKIG (Auditory Brainste
m Response; ABR) %, ERER OB 0 MiIc Hlv 2 & & i, INupREREE 2 g 3
FiEL LCREIETERE 5, 1995) . —7, KHEHS ZERBEERMO N R MRS I
X % E [ VL o FATHERE FAG % 30 A, R IR A9 2 KBk 2 P300S 2> & H 4 D 4 il 0 FEA
kAR C % 2 IREYE, X 72 P AR KT 2 RECEIEPELE B 2 5S1-S25 X4 LT BT B
BORMZFECcE 22 L 2HAELAE OKHIE, 2000) |

N145

N75

N N145
10uV 75

I 2pVv
P50
P50

P100

P100

. ; ! 1 1 1 1 i I S 11
0 100 w 0 %0 8 270
msec

2-3 HWEFHBNM (Visual evoked potential: VEP) A o A 7-FE[E IR DRI H = A K &
HEFz v h—FR—FOREKERICL D /VZ— > KERH VEP (Pattern-reversal VEP) @ 100 EINE
TR, RIEBRERARFED PVEP KR, HIREREM (10 5%, EBEHRMKAE) © PVEP EE (WIh
LEZME) EREEF TIE PO OEBRER,N AN, MREEICE T 2BENMERINAZ, & 512 P100
DEREBEHREMALS AON, HREEDESDENERIMNT,
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T HIGESE, FREEEMN &R TE YD 0ETT CORIBMZ AT A T RE 8, MM
BB O FRBLEEZE) (event-related change : ERC) #4851 & L 7z 3 liiE s it s h
Tw2 (SFHEIE2, 2001) #4 . ERCI, =& Y o R & WO 6 37 2 K B8 fE 3 o BT
REEZWZ D N TE, IF - EMLLPTVLREEELY) T4 2HO2ICTE 2. 8K
2 (2017) FEEWICHEBZRZ2T IO FED HIEICOWTSL-S28F X4 L2 b
L, fRloHEFcRT2E6MARFEDHEZERCrLFMlicE 222 MELTWE (X
2-4) .

¥ 7z, HEAHT L WRERREMIE L & L <, LRI ik (near-infrared spectroscopy :
NIRS) T X 2 HEEEA A — Y v 7O EER~ OIS AT A HED T 5, NIRSIEHGHE
Lo MREEEZNE ST 2 HEDO O L DT, KERHOM -~/ v ViRED» D,
- B & BE S B IR B R AL o e R IH B LR 2SS 5. AR OEMR A S TM
RIZLHRHEO HHERE S HES I COWEM D A[fETH 2. Shoji et al. (2008) I3,
HFEROWRTICHN T 2 J0EMHEICOWTNIRSHE ZH A7, LEV I I RAFA VM E2RBIAE
BIMHPOLIT = N7 2HWT30WHERTE 70y 72 794 vEREIT - LR, 9%
F8HU IR Ot~ v v VM AR D bz, 7z, FEi&lzd (2005) X, 155K
50 HOHEERICIFEX DO SFHEE 280 HREM L, 15501 & 1585 o £ MISHE o I gk
~EZuvevEEBEHEL . ZofR, RERMEEMNEEE R N BER{L~E 70
VY ORED, IRERICISETOD 2HEIT ERITICRFILL TEY, NIRSIC & - THE
RoMDEREDLZ G LIS 2 C &R S 7.
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3. ERR OABRALEZNT Yv —F THT R

’E

koY, ABMOHZEDTEEZHVZEER D720 0GR 5 - I ITER VLD
b TN, EEROKEVNEELL S OMELLHLPICINTE LD DD, HERD
BEHBICEWTZ) LEREORR2LT LOIEMHEHINA TR LIFFEVEH W, Zo
Bt L3onoMERETFONS., $Hlic, LHIEEZ2MADERBTICEAT S ETtn%
DAN—FABH 5, EHAER, BEPEHEZDOPE L, LB O/NULRIED S
T3l oTHELEZREL Y REFMALERDIDOD L\, &5 LMEICKHL,
BIZITHERESELTCwEIANL 2 ey —DE= 2 —HEZ T AL, OFAfHEL TR
ot 2t o7 7o —Fb{TbnTnwad, LALAaRbE2iC, Mg L EEIR
DREH - FRAHEE 2 OEG % T 2 72 0 i, B O FEME & T O 7 I B v TR L
HER BB L 72 5. il (1999b) 1F, BREKBEL RN T2 b CEHEDEERO
BEPE DHIBOGIC DT, T O HEWTIFSE % 17 V>, 35 I XS - B 0% SOG4y 72
o 7o JIG 93 8% IRF 1S SE A7 W IR SOC B IC BT L7z & 2R L, HEETOFEERENE % K
AEL 7z, E23—U5 T, ZofERIE, ENFEERCIIEREEMCHEINI K EEL,
OB OGN ZFHIIc Lo TXICKEDLEILEZRL TS, HEROHMAZ
TREZHETHY, RENELOMAZELIKESKENTFRORBLIEEcH 2. EE
WANDABLIENT 7o —F T, 20 X5 2fARECHIETE 2 HMERSLETH Y,
FRMERED RS, AMBERB X OCELBREL RoTw3.,

MAZTHEIC, EHRLCHREICIEZTEAA Y P EAEEEELOECOMBERED 2. H 21T,
EHZ A (2008) 1, #AEi» O HEREE LSO T BRI Z SR IC, BES X OH
WA BT N 5 @ L K G X ONIRSHIE # i L 72, = ofE %R, HES
O DARIGIC D T, R TREBNEIC X > TIED 2 v iZiE~ L2380 5 1,
ROV 2 TORBICEMPWBERKICARED bz, Thbb, 2 E A,
WE L D ICHEMPKETZRETETWBE I ERHL 2L o7z, & T 525, NIRSTIZIRA]
~OBH DAY (Hhh) PHEFORRICH LHABETO~E 7 n e v Z{EA A LN D >
oo EHLS X, DRSO EX ) T4 MTOMED D, REEIIY AR UEEIC X % BEE AR AL o B
IENIRSIC & < KB & 2 28, EMLKIGD X 9 7 Z BhY 7 WLEE 0 [ B (L & 2u 72 LI 1 i
Thic wABEEZ BRI L Tw 2, BEFTCRESRPER LT 2 ) v 7 FiIcHT 3
IR EACBEC I ozl &b ZDEM T L A>T, 2D L, MEPLCHERN
FEIC L 2 AP 2 FOEEEFTHT o5 23, EiE EcoBEREEOEEEHZLT LD
KL TWAWZ EZRLTWE, IoicE I3, BEPHREIC X 2 REKEE Mo
B, MBMEOHMBE LDV OEREAELIEEZ Y ZA2EEHMLCVE, KYoEKT
HEER O HEN AR ERICEEZ N3 2 201X, BEREEOAIERIERE %+ 1
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BEfL7z kT, 2R X hoRECREZO DO OEMZHEi§ 2 4 H1EH 5.

o (1999¢) 1%, EHER O EMHOHEHEN T EROEANIC B W T ARANZ YT %
HETIHERD L R TE, Rz LO & LzfEkoEREBOAHLOE YT 7'
—FTlE, R oEER I 2 FER O 200 0 % A HLI AR I BUH A HE 2R T T v
DIFEBNICEBEROATOFICEAL, XY X WAFEIHBOET L E LTRRALTE 2.
L2LaERS, COMRT 7o —F3H TohERBMHEALHNCT 2 FETHENE O R
CET2db0THY, HEROEFEHR L EHER L oBFRE, T hbbHEEROL X 21
ROMEICHSZ DO TR 2o, O OWMEIRZORERZRRALEZDDLE D VR S,
IECch_RTERLdic, BREEOHFEAGICITERLONES LiRhFEOREX Lo
BHERMHEERAELTHWEE WE, FBZEICF N THQOLEEICE WTH XD THER
BRAEFEMHREZoTLESTOIZRAPMECE 2, EEEOAEHEELXEMT 2201
FREBEELER I N EOTOEREN & v ) FHEIRS AR RTH Y, HERKDEHLD
BT 7n —F O E L COREMIESL L) XWEGERHBOET A ZEL LA D,
AEMARZ0b 0 2F i T 22T Tue—FRLE L EbS.
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4 . ERREROABEBLABZHNTY Yu —F THT R

BER —FT X (BE)ICKX 2R i F MW —

AR, Tt E T i, EEE R o KICFHICBEE 23 H T 5 R AR ED b Tw b,
B 3 IEEAHE LS HECoBER MR L2 b, HENAXRCSWTH#HTH | TE
ZChH ] FREREBLOBEAMEET Y — v & R 2 ARENE DY B B

Wk 5 1 1: OIRER o £R 3 e O, QIR & M OIRE, QOREE DT, @ORROMIH D
dookE DY, EE, MEEEE, RAEREEH, AXMEREoBHEIcHI NG, K
BEMEBH L ZIEENICITo2Y, AR RICEDLETCIREZALZY 2L, RADOEER
LG LCTwadenpnrdEolHThY, KEWERHELIE, TIRE0RYMPIRICAL A
WX ICPiHT S L Ee, BRAAGTCHARECL>TE VWAL T ICKHMITEL 26H
DZEThDH., HREUBHA LT, HMENTRAL, 22, ALK FHERNEEFEET
LN TERVBEHDOC & TH B, HIFEMBEH O AR, AFAKEC OE IR O

£2-1 BEEICBITS, EMHICLABEEXROLTW (321 B%, 2007; #£1L - HZ%, 2010
& EICVERR)

F WD Blink rate D
[M:Month/Y: Year] [Blinks per minute]
3M 2.9 2.4
1Y 3.4 3.4
3Y 6.1 4.9
bY 15.3 10.2
9Y 23.9 12.8
13Y 24.0 12.4
16Y 21.2 12.9
201K 23.0 14.2
301% 19.8 11.5
401K 17.3 11.6
501K 18.0 11.4
601K 20.9 14.7
701K 21.1 18.4
801% 19.7 17.1
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x2-2 BMBEDHICEREITIER (HZIE», 1991)
ER B30 BREEAORE
RRE 1RRREE BAETRXFORIEDES (
BE - BE MWRE - 1EE (
REF - HRA = WR A (0
YIIRRIE RIS NERAN 3= (
m e ORE SREEE (
22 [UMR BOERR (
RIKIEEZE R#EE RKEWVRHEEK (
AREKZR HE g2 L A BRER 0
RIIKREZE R 187 EEANY ) (
AV LY XER A&7 ML XDER 0
AREIHOER & RENEEDFE (
ok B DT DB 0
AREREED Yo r—RD%H 0
EEEH DN (
ARIRGIE +AR 2
BIRIRRE BADHE MM, RIEDIEE 1
R = WKE 1
HE2KAE = WRERKAE (
HhIHrRES (
mUOIRS \:
DA KRB 5 (
&) - B (
HERAGE (
Hpr D& T (
= EERR DR R \2
NI EUVWREER, &% (
B BEEXY T4 BEBEOREET \2
BE~OFEEEXK EARR & {0 9 5 HBUw \2
AR A DOER \2
SR8 0 E R TER - DB TEE ()

Brzlbs., HRNORANICE T 2 FENBHOME X1 H 7020 Fbh T
28 (H%154,1991), Flpic ko THRESE%R 2 (BIL-H%, 2007; ZilL-H%, 2010).
FREHICETCBEHEIFEBRCHEVCEHMCERL, FF#HEIc:shor -2 LT, %
DHETIKT 32 (FK2-1) .

HAEMEBEEOEREICEDZ2 EEXOLNZERICOWT, HE L 1E, EEGHXD

Ok SO

BREM R 2 o ORBE, OWHEE, ORKERZE, OIRKIKRELR, ©FKIKGE,
©LHEZEER, OHED 7 2% T C\w» b (F2-2).

H B H ic 22

Z RIT DA E R D w T,
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&, EOREIRERIBHZMA S22 L v 3 KF%2 LT (Teece, 1989) . DKt
REMFETF—2E LT, BHEFIEHEICL2ZEHNR L ARECHBASENT 2 2L
BHE L Tw b (Deuter et al, 2012) . F 7280 L&, BRI, HBREOFRF LV
BEHEAZ#ME 5. 2P ABH T DX ABERAEC 3 -0EXRIMMNT 2
(JVEEPEE - 5 H, 1981) . —J7, SR ZMESHE Ik, 52 e icE#om < 2ok HE
BT 5, TARFEBEEZRTLEEZERT S L AFEICEWT, ZOoNE~HEIE)
EmENEBEHRIIRY T2 (%132, 1991; Tharp & Pickering, 2011) .
HEROBBHICOWTIX, KDL =72, Norhrbh holHIico v THE
LCTw 3% (Hayashi, 2006; #kig2>, 2011; #kiz2, 2014) . —HOWED 5, »2b b
B EE LB ERMRE, BEFEREMASZET 23BN, BH2 O EREOIR
~DFEE X T E 2 ATHEEARB E N T w3, il 2 (FHayashi et al(2006) Tix, 74 %
—ERICEVIRO - HER 1G] 2 2 BHETAE L2 /R, XXy 7200000 Y Iickd
Z2HEO FREZNMT 2 LX) aBHOEH AN L 2ELTWwE (XK2-4) . —JF

— lL
1) - 0
3
o
=4 'I :
Il 1B ; social setting 18I ; solitary setting -8 percentage of daynapping
Age (years)
2-4 bR oBEEICLLEEBMEE (Inter-brink intervals: I1BI) @& BED

2150 Z 1 (Hayashi et al., 2006).
ZEOESI7RINEBBICL2 b YIBEEO, BEOES T 713 TOZKRTO IBl FiH %R
LTwW?. MEBEMERBOREBIIBME OEMEEET S, INRI T 71, TAHY—EXFABBERAARICE
B LTWEE2RLTHY, BREZ(ULE L TBREDORENRAS L, habl)HEO IBl A 5EMEL 7.
BOZ27ELEOT7RAZYRIIE, MY TWEERmEANDYIFEAD IBl FHICEEENALNIZHEZRL

TWw3 (*p<.05, **p<.01),
26



*2-3 56%ZDEEREDIL, WERF (song BME) EZDEFOLEHSE (pre HM@E)
E DM THEERBEBZE (Brink per minutes) OZEALNHLNI=FEH (MRI1TH, 2011)

% H&ENo. preiB@  songiBDD

preiB M (ZEEBEL TsongtB @ THR A EAH
EH LTI T-5H

8 1416 2.727
13 0.984 0.000
26 1.500 0.333
32 4615 2.169
34 19.677 8.667
40 1.800 0.545

prefBmICHEL TsongtBm TERE A
FEu kicigmL-EH

2 8.025 18.000
3 5.185 13.714
5 1.047 4688
11 0.000 2,727
12 0.667 9.677
16 0.250 1.154
21 3.062 19.375
24 8.372 16.686
29 0.400 2675
30 5.259 19.333
35 2.000 4.091
41 3.626 11471
43 6.261 13.953
49 0.333 2443
51 10.672 76.216

TH S (2011) &, EERES6HIOBEH O LIk, b, iR EHFICE T 2 AZBIEFEIC
RKEwz e, ALrrbh (KOER) OFMICH L ChEHEILHFR D265 EickgnL
e, RO T & 72 o 2 HBfl, BEERZA DL o Rl B2 REL
Tkbh (F£2-3), EREEZOBHPEFICL > CTERZZMMHERTCE2HREL TS, &H
JEDHEEL IEETCERCEKRGEET IO TH Y, KN L A& 3 ESE LS 2 NI
fEHEENEGHFICRE SRR L0, Mo O RITIER © BRI 0% K7 RES R
WELE-bolEzZLoNS. B, AiIH TR X5 IClFEHEOBB R ERICKZ
KEALT 22 RO I R> T2 28 (I - H%, 2010) , fHBloERERICHWTHE
EMO R BB CHRENMEHL T3 2 L, REFERE RO AZ & B#E L T\w»w 50|
REERErEzOLNS. BEREEL L CoBBOEMNET V2METT 25 2 L IFIER ICEHE L v
2, FBZRERKMLCH 2N 2720, ERE~O22b Y OFR2 Y 2152577
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FEoveor LTiffdns, HEEROBMHICHET IMERILZBE IRV THY,
AR OFH L DMFELERN TR LERDH 5.

it
4) HRPEHEENA (Event rerated potential: ERP) 25 31T fix o 155 # WL R o fixg N 2 35 1 B 5E
LM KIG 2R3 2 FEchbroiex L, FREE#EEZSE (Event related change:
ERC) (&, BB D a WO Y — BB 2 FRAER X B R L LT3 2 JOGET A
FiETH 2. ERPTIIME A MREIC % WAL 3 5 72 D I B+ ~BOE B o {2 R %
MHEE T 20, WhIXMOEEEIREOZH) % it 2 2 ERCTl, #[H o Rl¥E R T KIGD
BiipsrRe L 2 0, EHERICE o CAHO D WKEREFMEO VL 2L o T3,
5) LRI YUY (Ecological validity) (X, FRFILHEEF D N4 4+ =7 CToH % Neisser, U
(1976) 1< & o CTHE S L7z, Neisserld, EERENORFIERBRE T 8IS S Nz )KIG
T8 %, SICHENSmHORMBEE T T AL E L TUBRLT 2 L ~0EHELIEL L,
EETE CBIB I N BERY, HENGEH CEBCTOAZEHICNLTED XS %)
HieffoCTw a2 zillid 2Bl HZEML 7.
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¥ 3 E o v = <

18, 28T~ TE 2 X H i, HEROQOLMREIC I\ THRERB O HEMII S 22T
HoH, EREVOFKEL, FKRZ2EFLDE LEZREMOEEZD D YL OHAMER %t
IR ICEMRFE L ko Twa., EROHEREOFERICEH ST 2058 TIE, KADT
A AV P EFEAREZGISE T o0 RBEIERICERSAYTONTE RN, A%
M2 IthaWam, $hbbEBEOFRERE L L COHFEEREEZ7 XA AV P L,
MR OEBREHO P T2 B0 ELEEbNE, L2rLADXL, T0X) aHEr
LCOoEBWROKEMHPIINT TIHODIT VAR,

Z ORI, EFEROFZICS T IEERRERTL LT, BUHEEC L2200
DYOICERED T, TOEELXMHT L L EDHIC, IV IOHRERECQOLKEE L T2 %
DOPbY OB FEHLPICTZIEEANE Lz, ZoWRENIL, EHEEIE
ERED22DbYVICEBOTHAEBERL W3NS 2EIHL, RIEELZ LT 2200
bDTHDH 5,

BRI U ToEOZTZM@E L CHIRENOERE X 2.

1) EEROENIEO»2DY ZHAEL, BN, BNWAKEZWHL 2T 2 (F45E, B
F1BIUWRE2) .

2) EERORWMZAFMICE T 2245 HFHEA RIS AT 2.0HEREICE->T, H
HWEE Lo 2b ) o BRLFEAEMMOHPRICHIEL, I Xvuddrb ) EELE
%42 (5=, M3 ~wze) .

3) EIWESHEMNICEREL D220 0 R FREIC T 2 2O O EFLIE PR T L L
To, BHZHAWZFMAHECO W T2 (Fom:, L7 ~WE9) .

4) b XY, EERORKES L OCREBEHAEE SN EERECO>WTRIET 2 (F

TE) .

B, RRICHET2EAGEFE LTROBEEZEIT CHL. Blic, K74 -1 Fico
W, RIECTRERROETETEBITLERAD DD 228, HEEEFHICHEL TdHIRZE K
¥, MERNTPEMECHLZ Db, 22b) EoEEDO R 2T 2 2 L BREET
s, T, H4LOBEREPEREFHZAEEOLELTCWD, 22T, AFECTIIERE
Wi Z 77 —2 e LTt 2iE 2. 5210, A cRrRBHEEZR A WERR
ZoRMWFOWH X ICNT 2 EPTLNREL L T2, 20k, FAlE L TRED
FIMoOREEREG ZNRE L, EE - ZHERE OV R EREOMEZ P .Lic >, 7
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B3, AL CHEYETH 2 EHERFHAZ y 70h0b ) IcERdE2Y T2, 20b
DNZEHE L LT bic, AEErEER L LICh 2 EFAEE L LCoME M T
HEERAZTHE, HRODP VLT IOEDICARHLHCREHEHEL W RBE2HHT 3
2, BYHE=HFEFEHTL L MNES T W AL Ts <.

31



/o4 E BEERBBRICBIT 2 8 83F o0 »»
o B/ NNt - I RN 5

= 1 H B

18, 28 CHBILCE 2L o1, ERESLCEMEONG @ QOL [ EickswT, F
EEARET 2 CeAERL LS. FFICERRICET 2R EOYMBEBOOT T EL L T,
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2012 4 10~12 H o Icii&E 2 Efi L 72. FFFIOfRENICHE T, 40~60 53fEo VTR i
Fx & FHOITHE Z, 1 HHNICD & 12~18 [BlfT > 72. VTREFICIF 2BED DV A X T 2L,
i, B X OFHIOEFRIEZ LKL 2. OERE X, 74 YL RLER (EREFREARTET
8l RF-ECG) ZffHIL7. T4 AKX =¥ 7 VBEMEMHA L, FHIC X > TS 155 £ 721300
IR W 0B HECHIE L 7. sampling JEH#L 104Hz, KFE$L 1.5sec THIE L 72.0%
B % 7 — b PC IS LIREL 7.

3) bR

RIFR D MEAR2S B - 7= Wefa, HI5E FPIiC X Y o8 R 72 - 22 Rl 3 BRA U<, HIE RS X
D 40 S5 BN L 72, S FTRTEREZR BRI 2S 40 20T 72 7 WHIE S X 0T 2 S BRI L 72, &5
W5 VIR &8k X v, FHICNT 2 2% v 7 D) & hFicon-CEER, BEER, Lo
R - BEE O FIRHE AR E S U 72, [FIRHE AR o R EEHE I a9 3, 4 1Ic#EL 7228, 4k
TR T TR ISR BRI BAME & 5 S & — v OFRIRHE AT B O I HEHE (X, FIKEIRIRE 1sec
KiDb DDA E Lz, BHEOERAELFK 5-5 IR L7 X6, it L 2Hic 2w
BRI IC X 2 08 %2 T o 7z, B R TRE (VLoD E 2T 0 TR 2> 5 X DOR
BAARRE 15 £ C oW (Inter-stimulus interval: ISI) % 0.1sec B CEHAIL, 1~2.5sec K (JEu»
[ , 2.5~5sec Kiiti (RWED) , 5~10sec Kiiti (R\W[EQ2) D 3B LE. chzd e
i, HIES A O EHE OIS, B X, A QRO B O EE 20 L 7. Bkl
DIEBNICO W, FHEIESE D 40 2715 % 1350 & LT, 30sec 3 ¥ iF# bpm & % OZEHE)
%% (Coefficient of variation of bpm values: CVypn = bpm OREHE(RZE + P45 bpm O H P ) 2 &
L, BEEoFEEEH L2, 5, EHEoMERE, MouoflE RVHOQos
bl e ey, I bpm, CVim ZNZNOHMH T & OMBICOWT, 2T~ v DA
(EEIRIRE 21T - 72, —@MEOIZEBNC O WCi, WK TS 2 58, JRTHT 5 M2 5K T
HoMOXMEMME L., I5ICRTHRH%E 1~34 (OWIXM 1) , 4~6141 (OHXRE2) @
2 Ko<z A% R, TS5 A0 FHEE2 5 £1SD 22 2562 thZh
PEVEZE), oA Lz, el (1~25 7)) ofliconTid, 2 XE 2 01318+
TORRDBEPFRERPLRY, DB ZORELRZTLZZLhb, 1~-3 HHOAZSISRE
L7 (X15-8).
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M5-8 BEArtohrrbl [EE] OFMe o 0BEITORAK,
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BT LIZERBL, HPTRFHAELLTVWE, BEEROBEL T IEEL4 OFREBARLS. B) Ak
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1) »abb [HkE] X2 EEGmSH L Rt OinZH) & o B

£ 5-6 12, FH L o&SH G OREE, LHfE (bpm), CVim%Z R L7z, 7,
5-9, 5-10 i<, &HE S o REEC CREGHRE FHei/ RoBOQ@o &5 & Rtk
ODIAZEE) (F# bpm,/CVipn) TR ZFNE DBERICOWTEAMAK TR L., FHH A0
TIx, MoRMICED LT, REEAL 5DV bpm 23K F L, CVim 28 E7-7 2
255 6 L7z, Hifl B 1o Tk, 4 bpm & A & ORI IE & 6 L 2o 7. CVopm
ICOoWTiE, MOBoOREAL WGH T T L, Rl o2 % wiin < LA 3 2
L7z, FHIHICOWTE, F¥ bpm, CVipm & b T, B ORI 2% W CTET
L, RelHoR#»r% wHilnc bFd2@mzmnRL 2. HEICOWTIL, ¥ bpm TlE=H
Bl A DRV L EH B OECEICETADOHBEPFEEMM & & o7, CVipn TiE, HH
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% 5-6 AIEHEE ORI, ¥ bpm, CVipm
whby TEEB] ARBEIC>VT, RUBIKSLTERVEAOL@n AR E L.

SO ST MG ahbl) TR BIRBEK Ry 098
LA (1-25s) RUWME (25-109) Fi9bpm  CVbpm
A 1 34 15 19 104.9 6.9
2 73 51 22 98.8 9.5
3 78 39 39 98.1 11.5
4 5 4 1 103.6 6.9
5 46 19 27 99.6 8.4
6 80 49 31 101.1 6.9
7 2 1 1 98.8 6.0
8 37 8 29 102.3 5.2
9 26 18 8 103.1 5.9
10 4 1 3 101.6 8.0
B 1 19 8 11 100.1 9.9
2 42 24 18 119.6 9.1
3 39 19 20 123.3 5.9
4 68 37 31 120.0 8.4
5 8 5 3 108.8 2.5
6 83 46 37 101.3 59
7 80 33 47 116.1 5.2
8 43 13 30 112.4 7.8
9 51 21 30 122.0 4.8
10 52 11 41 119.6 5.8
11 49 13 36 99.8 14.8
12 48 13 35 111.0 9.6
13 27 12 15 114.6 8.2
14 57 15 42 103.1 10.0
15 48 13 35 107.5 5.0
H 1 40 25 15 60.6 13.3
2 75 49 26 58.4 14.6
3 4 3 1 71.4 15.5
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R5-71C, b Y THE] <X 25800, —#EOCHEBOEBFEEZ R L. wWIhoEf]
b, HXELLY b o FIXE2IC S C—@tE o EB o MBS Er o7, 2% 0, 5HrXHEL
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=4 TR T
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1131 14.1% 11.7% 258%  74.2%

RUBQ (25-58) 128 S0 o) 23.0% 23.8% 46.8%  53.2%
1(1-31)  22.6% 11.3% 34.0%  66.0%
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B 52 URE(1-2.59) 269 1(1-31) 10.8% 13.0% 23.8% 76.2%

1(1-38) 10.8% 10.8% 21.6% 78.4%
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WrIXRE2 CRlEEe4~64r) CHIERBRIM L T 3. &HHIDFbpmads b % 1LEF N D HF X[E D
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W@ IO DWW CTRRET L, Hef A AR O BB E 1L S1HE T IRF D & D RSB L E L
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RIGDZE L e o7z L xHE L Cn5b, KHL I OFBRICOWT, FRFHGE L 72K s
J 2 WA B o HIBIBIEE & ORETH 5, FEEFE AR AR T IXRI O FRALEE A R L — X
TldZp\we Lz, AWFRICE T 2 =B OIEB OFERIE Z D/KH S DFFRICHET 2 d D L w Z,
HFERICE O TR ORMAIIC S 2 REORMASE L K2 b xR L T2 L Ebhs, &
D R ORI & Rt O Z B OBIfR D, FEAVLELICHE S LHEMERTICBEE L 72 & @ L HESE
I (FHIB, HIcoWTIFRIC) . 2ETHA LX) ic, EREICETHEEROFRE
B0 KIS HIR OB EIRIES A 5N b 2 AL 2 ic > T Y (EiGIE2, 1974
SFHIE A, 19885 Frifl, 1999a) , £7-2 5 L 72478 1T b RIBGHE 23 % ORI O E RO i 1< 5%
Byoc eI n s Uhtizs, 1991) . AW, < 5 L 7z HER O FHRULER o K
T, HEICH T 2.0 R EEEEIICGEELZ KITL T 3 EEZHOAIC L VWR 5.
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% 5 Hi BEE R IO T 528 B 2 » by
HE OLWHIT K B HRE (W FE 6 )

1. BB

Wige 3~5 kv, EHFO» 2D Y 52, EEEO LML EEERES X ORKE A

BICHET LR L L Lo, AIETE, BUWESRELLLSTVL50L20
ML LCo, EE) RL2ERLEL22D Y OFELOERICD T O RBRIMEE % 7
5L xHIE L. FRE R CEET 2 BHMGE D x4 v 7 L ERE O WH 04
EREE BE L RS, WA 2y 7 p0E A B e < EREATRE & b 3 R & TR
R 2 E L 2252 0b VG2 BUBRE L TREL, 22b ) ez oniko itk
DHZEF IC oW CRE L 7.
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RERERE O F IR AIECTH o /2. PIATICE T 2BE L OMAIE LY, HRICO VT,
¥ < B A ORRFTERICN LRI E 72 3R A & b Ho T ) OB S 2 725 B A
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WF7eE ic X 2 TidaE 2 e, WEREE Lo L ciHfL 72

*5-8 W78 74—
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BEm -
B 19 M B 1 R = 1 | kB ++ x {MEAL A A A
TH e
EEm - "
D | 33 F B RS A 1 | kB +++ | % ig%}i A A=) A
T TR
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H | 28 | ™ R R A 1 | B ++ * ig%}i A A B
TH FRALE
o | BEE +
Cfa | ow | BEER D b e | & | mBM | BO BO B
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<EBIEE D FTMEE >
- WELEL S +EEEHNE S ++ EEREFHORESHEREHE
+++ BEIARA], F - IERBERR - RETRIRIEE) D A

< BEZAOFMhELE >
ABBRINEE / BRIMXRAESHY / CRICAHE
EEL Y RERE, BREESALEORVIIERINTWSEIEEE, ABCFHEICIA T(—)Z i HE
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20124F11 HICE B 21T o 72, W, B, ¥ VoI, ZhZ N5, FED»»b Y F (K
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J& 1 12:30-14:00 BRE#H~THHA T oM 475 :16:00-18:00 ¥ &Rk, B DIWTH
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BEEFZIICDOWTIE, HRACHERZ y 7OKEIRKZICL > TR 7. BELUVIFOLADLY ICHET
ZLBATE I A AL EE2 MDY O 10 DBETICIEFEB LA, 30 AU LEIA BT 2556 H > 72,
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JREEREEE B D AL, 222 b D h D bpm ICH S 227 ER DA SN 22 HH T ico
VT, 2b Y R OfTE) Eo KOGIC oW Tl L7z, 11 8T 5 3TIcow T, FEFEAHEBIL 72
FHI T, bpm 23420 W ETL Y EH L5728 11 37 6 ST TH o 7228, FmasH#iL
5T THEY LA (£5-9) . 22000 EliciZ—EdRAEL/HRL ko7,

& 5-9 FHHll orsrbYEHEDFY bpm B X UEE O HIREE

Weekl1
= 1% 2_R 2% 3R 3%
B | | s b | 81 k| | a1 | A F
F5bpm 748 743 | 73.0 785|724 73.0| 750 737|778 7719
— b
F7= ([m]) 0 0 0 20 0 0 0 0 0 0
Week?2
F¥gbpm | 71.7 729 | 694 67.3 | 73.1 72.4 | 69.8 69.6 | 70.3 72.6 | 66.1 68
¥mE[@E) | 0 2 0 0 0 2 0 0 0 13 0 1

91




4 . E £

RIFFETIE, RE > =R OB 2 56200 ) AEFERICE JIT TR % L & et
L7z. I D, HicowTld, 2250 Y FOFE bpm 232020 Y HiH 20 3L Y bR rorz.
72, FHIB, H, Tic2oWT, 2220 Y HD CVipm 2355 £ 72 ZHHE DA S T2, BfZE 5 Tikx7z
WY, HEFERD CVipm I OHNEBIORM A KB E 5. HREGIC X 28 EH 20D, 2
DOLHEREORER D &, RFE 2D VI X o CRE/KED F7 COLITEEI ORI 5 5 72 A HE
MpE s, FHILICBWTE, 22bVATICiEAbN a0 FFm B rrb Y hichbh, 2%
DRTTE22DOVEIL Y B 22b ) OF bpm 28 EF L7, Bl IFRHEREES X O
Exbh TV, filh2{ThE2Tbhd o mARERICE T, fTEIERE L LD ERARAL
nrzerb, H53REPPODVEZLEILVDIDOL LTZAEL, HEKERERLEZEEZLN
2. %7, FHID, HicowTid, dfTofEictiu s bpm AREIC LR L, 251 IC
DWTHHEDOH T EFMEMDE AR LN, X HIC, P bpm @ EFAEA 122225 b Fi DK 2> 5
Aoz, INLOHEFIL, b0 FRRE - BRIk T2 & 2HEFEL, Kiifir o
RGO Y HERRL AR, RESEI NAREREZ N, »hb ) OFElIL, HE
WOREY) ALK E LCOEREAER2Fo L Bbn s, AR CIIELERI E L CHINHE
DRFED DY FERHY L7228, PIRETH2ICd b0 2 6 & w5 R cRel:
OHEFOZALBET T2, RO BN & RWREIBIRZ T E HIR 2 v 7 BRI D
X9 ODEREILEZIT) LI X Y EVWIIELES % & Bbivz,

RN 22000 ) OFEIC X 2 ENIC OV TRAR CTIRIAL TR A2 572, TOHEBE L
T, KK TOWREMA 2250 0 53, 3HEE I EHMOATH 572720, HED» HIE
NEBFRTO2HL Y BARANCL > TELEEBRINTOLAREELRE 2 N D, Sk, BEFIC
X0 REAN ARG 247w, RN ZR220 0 25Mb 2 2 & O EOHEA AL 2 LT 43
BH5., T, DLV EI2LDLHAD EFICOWT, KK TIEr22b Y FEEE L TiTo 7
7, KO LDOME RO, FEDH» b ) FAMEET 5 2 & b EEZRDDHITDO W TIEESHE
DR BHETH 2, B\ERERFHICE L, Ao FEHNIC X - CH U HOHE Y EEAI L/ EAR
BHIEEEESNED, HICXoToREH 2720, IV SHAFEEZEEL TRFT3C
EBRIETIZA S, T LAIMED &, FELnET7E I Td HE 220 ) ORISR % BEE T % 72
7%, HERFEHTHBA 2200 DR EBELL T 2B TRARETH 5. LD VT
i3, REEHEFOEE, WEMNICE=ZZ2) VI LTwE7r—2b%L, ETANATRETES
R — %Sk 272 CTHMIREITI LA TE L, AED XS A5 R EEK L BEEo FiEIC X
ST, HADEIEDHENIITo T2 20N LAIREMRIEL T ZE28, )2
WICER Y, HEROEYEL LTORRZREZE2DTERrLEEbNS.
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% 6 i 5 2 D £ & H L WK

5T, ERBICEIIHEETE L2 Y OBERL Hikimz OIEEr S i L
T&E7. WE3, 4 X0, BFEEZROFKEKIEL 22b 0 BREL L OB EME2RE X 7z, ICF O
BT A oflm (EH, 2005) 2588 T2 L, FEEROFEKETLEERE 22DV
BRI IRER T, 2L Coerb it X VAL 2.00RIGHAEEH 5 WIS INChiEfiFon s,
F7iEE), SMEfEET 2EART & LT, BIRREER 2@ % 220 X v 1§50 3 A CshE
ZiFonszs., $hbb, BEHTFL LTORRER~D@H 21T 0BMMELE, BRI
AT 2@ &0 T TH ool ) v B, E81H 5 1ESMe L TR IE DR
ICHEBL, FREROFZBCHEL-LEZONDG., —HT, BEEXY 74RO Y 7O
EOARELEERICE, AANORHORHKE LFY AR EINS. F, GROTEIIGCHIEIC
ST, FIRTIFEDBREEXY 7 4 I2BWTH 30%A0, G UL 40%KMETH Y, HEHREKA
DRIGEER L RO rhrb ) BT 2 AR CH -7z b7z, 25, F, GIRED
BES & e~ MR c s 2 OGHIRRBAMED2 > 722 & o, BRSO % 20 237h
heeExbhd, 2ol el REOEERRERTCTH I EUEOLE YK, EHEMHOH
CINETHOBIEAANRFIC Lo TAGICERLGLIDDTHL I 2R LTS, EIhFICE
STIETFEDDRIGT ZBEPFEHE DIEFCS M RET 2RER T 25, 207D, RIG
D535 ) T WIEE R CIRIEOM MM, ABHK AT R CIXADHAERAE L 5 Alaetks
FEzbhd, FrC, BEWHMELZ R 2 IO R IE R & ORPIFE IC BT 2 oERNILE 2>
b Lk, K5-14 ic, HEREN L RIIFERT OWEE X CITEARICET 2Kt %, miED 220
ICF & EMEH & LT L L7z, KT A»BIRZ 2 L, OGS - S HT OB
Wre LTERLTWwaZ tics s, EHEROBEFHEHLYFEZNRL LAWERICEWT, HROE
BfEEOREIER HUEOHBIICHEL Twa 2 EAHE I T D (JIIHIZ2, 1986) . %
7o, EREROITEOZR D, BETEES LEPEWT O QOL Zm L3 2 AR iRe s v
% (LHIE2, 2002) . HEEEOKEZEFEELRIE LR ~OREMEX 5] & K3 & 3EE
TEELTHOEETHL L VZDED, 20EDICDH, KK TIT-72, BEOCHAEREEZE
VM, BEFEMOW T ORM LT 27 7n—FEEL Bbhz. ik, KK N
MRS L LT, 2hb W BB REFIOFZIHE L Tz h, FREFlOFRENZEICEDE
THEPWEOP POV TBERLCELZDOP LI TEEL 2 ThV, SHOMEABLETH L. Tz,
KB CIE 4 DRIBLIER % SIS RET T 2 720, okt e K& X 2HERLEL LOH
TE AR — v DR RS Tz, FEOTHIRIG & ORBEM: A b RIFTEIC BT 2 08T Fik 23596 H
TE ZA[RETE IR I N7 2d, (kD —iE e RIGHITIC B < BERERTAN & D ik &, FHili
ZUEICONT I LR M %1T I BEYD 5.

WF7E 5 Tid, HEAEESHICE T 20000 E2obb o gl L0HEGE offRico
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EICBWTHEAAHADO XY IcBbns, SAMAEHOFEICE WTY, HERAAILHE
BRI AREERN D 2 WITEHMWICEL I THE DR E R DD, R 1 THALNZXD
i<, O NS FEOBE#BS R T NE, ZOFEFREZI LA, 2ok, EitoxeTa
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M EXB 272000000 FOREEUTOIIICELD S,
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Bl <froce. 2%, #Hlzig,

xR (RE) | &ic [Fzr0s GEE) |,

M7 ((REEE) | i [F2Re2 (HE) |
RE, ENZNOEEREFH» Y & LIRIBE O A HEEEDC Y HLY ICHY Ah
%2 LT, FEREROBEMENER SN, HKRAKISAERT S X5 1ch 2 /LS 5.
FH2 0 2RPERG (RRICHER) KL ERwESBET S L.

2) DECYEREZRED—EHD b ICBEWT, D0 ODRIMETR % Tht T ic
TooTidRl, MPH, d2vix, P Ed ~REED [ 258l r2rbs
L. ZRIC Ko T, HEERMEEIC XD RoZECUIEICKEEH T 2 EERICE VT,
AL © & 2R < 22 0, DERVAETEA A E B TR D B

¥, 1) 2) wib@ L 2Aiesff e LT, 2ToRIEN,

3) HREMEOHERERDOKIEAHBEORMEZ, AR ICL 2FEDRAI LIEL THD 3.
CLHEREED .

SICHgE 6 L b, HERBS X VHEEA X v 7 04 ERRICEDE =000 b OEELD, E
EIRDOHEEE Y X LS ET ZR[ReE2 R E Nz, R, MERc E CEERIREL I & B %
HEROEBICE W T,

HFIE D EIENEDEL) ) XL &, HRDmNZAHIEE S E 20 5. - - - FHFHTH,
ZEERERTD o TH, BRI L K IZ D SIFICERIAT L X 5200 05% 3 8 &, I 1%
DL FIA BB S EHBTES. - - -, BEEED, €DL 5 LIERDOER L LICIE,
HODIEHE Y XL #5185 D 5 A 2N & 2Ty & EITIHNEETS 3.

LibRTwd (A, 1999a) . BEICEm L CE 2 X 9 ic, REHEOERE O KGO ABHE X 23
REBERT Lo T, EPER22DY 2L 2V ERLZY T 2FH~0 HOMNE?K
TLeT v, ¥, BREZEAEPRAZERIBICE W TIE, HE OZEFM 2 4G5
N L CHREEZFRINDIFEHDOL L, BPIEL 22DV EITI L ~DAK LR > TW
2560855, 25 LEENEOLENEEY, 22bh oWELEEL Y, EREEO
HEEY X L0RFAOHNEE LTV EETEERD 2D LAz, LALADS AL
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BEOFA 7L LTHE, REVX2%2220b 0 ZBFICH LTI WIREBICER L Tw L
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RoBHICOWT, 2hb b icBET 2R EICERML THRET L, FEE <o af#z
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REBICETIWMEOBELZHS I L. TTRAEENFICTFHRET 2TV, HH
TOIREEOZYMEEHL I L (7). Zo kT, EFEoOBEREALNR L L
EBETo - (W5 8).

2) BmEEERBHEO 1 FflZ e Ric, HEARESmO R 2RKEW, BXU, &KErr2b
hh o H O AT, EERE LMo » 0 BERBERE OB H ICHEST 2 2 1C
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® 2 i R« ARBEREIBRBECEET T EZICHET
5 F BB E (B % 7))

1 3]

=l
BFMEBEE (U, HICBEE M) 1I2onT, KA Riff%Es b ES) & o BLEME R RE S T
W3, Z ML P ERICK D BREIZEMT 5 225 (Deuter et al, 2012 5 J\HEEE - I,
1981) , WEH M ARAGE) & BI#E 3 2 AlRetEId & . F 72, RO EWIEEFRRICE W B
H2SA 5 % 2 & 3 Tk Y (Tharp & Pickering, 2011), PR A & BIE L 725l 2317
ZBAREMED B %, % & OAIIZE T, BEEEIEIC X 2 EEE oM - ASPEHE o nTEEE % TS
%7z O VAitiat & U<, fEEEZNRIc, e NGB RS 3 i oBE 2 fT5 2 & % H
Be L.

HERIDIRIZIC X 2RI~ DFERE LT Wi, T L THEAEERECHAEL
IR AEH TG T2 2 e BEF L., FARINETOMELVHL Ik 72, WA
W9 % HE R O ETEBREE O ERE L &, ERERIIER 2 X VAL v 3RS E . b o
TR A2 TR E LT, IS 2GS 5 X R PE S % ikt 4 2 BRI & Fl V72 B H o g
{T->Tw3 (HilI - H%, 2000) . 22T, HILI>OMEEZ~R—2ic, BEEZICEDE-ER
BEAERT 52 & Lz, HILS I3MS &chiH 234 2 200, fillE 7 v 2F~4 XL,
& il 2 oRIFEIFRRE Z R B8O L2 BERSMhL L722s, ChFECOMRPOREINTERLE
R ORI NEE A AE T 2 &, 937 v A LR ERMORIBE R TRk <, EBMEERE
LLCHIFRE e 2 HiEpEE LW e Bbng. % 2 ORIFFE TR, BorME L 72 b
BHDVIIAPIREIL 7 5 X O RBREEE R MR L, HILS & RROMERSE S 05 »iET L7,
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2 . F
1) &
KA 7184 CFEER21.8%) &ML 7-.

2) HEK

Hili5 (2000) %Z%Ic, Shimai 134>(1993) DAER L 72 &> & RAGENMH O =R, ARG
Dfifi o &R E 22 3T OEE L (K6-2) . BN o & REE O — 7 T
WREDEZD LK DBDIZFT V@AV T—AE [ZXhoW b |, APAEBIE D & HlEIE @4
T T 350BEKOR7 7 v FEOHEEZD FIALEE L. SRR 40sec & L 7.
Shimai & 23ERK L 7235813 10sec TH - 7272, FIHD & G2 T [A UAER T2 & iz [H
U2 % 40sec ICMREL 72 b DAL 72 (~—7F - ALY 1774~ —7), HE=2
aye7r, 2000 AT —AF [TV -~V T~r Ty ravryvav~], 77, 2008).
FEHWOIConwTlE, [w2=74 -Ara—n] (77, 2013) I NTVEIEDOX 2
FTHDE% 40sec THRELZbDEFHLZ. 2hd Xy, HEO2B%, 20sec DIEFXE% B
WT T VY X LRIEICRETR T 5 A5 180sec DEREIE R (RHIA) ZEK L7z, FMOEG®ICD
TI¥, Shimai HAMER L 72 &% 40sec MBS 272 O &RER LA L 72, 5 A LFER, 3
D ORI NI BR T % 5t 180sec DIRFEERINEIER L 72 GRYIB) . &RIINTORE D 2
AT IEERERCTH Y v B =T v R %fT o7z, R E X5 3 X % 556~70dBHL D i & 7z
5 & 5 RS TE % L 7.

*6-2 EALLRES
BEBERIE, EDENSVIZER, ADEASWVIIERRE SN/ FENROKIEL SD,

B 15815 5 (Shimai, et al.1993 & Y 51 )
S 4%
D FLT—1 [ZEZDOHFY ] 6.16(0.17) 7.13(0.34)
@ N—=7 [BREDED L] 5.76(0.09) 6.00(0.16)
ON-ToF¥-&:u) 6.36(0.20) 6.38(0.22)
@ HWETTHE -5.85(0.15) -5.53(0.08)
® HmEZEO R UL -7.34(0.04) -7.45(0.41)
® ER%EZ| >N <HF -6.68(0.14) -7.45(0.41)
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iy — VP — L Th otz RE L, FHAED-DOEMEREE L, A ICHo THE
BixiTo7., ENOIH2Z X I3EEIRE (F10lux) & L7, ERPIEHIRcAARRETRT I C
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EEINZN2€ Y v ay, ZOFKIC240secDLEE &1Ly v a v (RILHE:, ®HLH) , ot v
vavitTork, kv vavRIZZENZN60secDREZIT 72, &y v avolEfFlE, RO
HIXA-B-B-ADJE, b 5 PEIIB-A-A-BOIECTEMEL 7. FEEHOWNEK6-1ICR L7z, FEEHET
o, HEMMUC X 0 SBREEE o TR 2 B RIKIC X > TfT o 7.

4) wiEx

APEREEE E L ClRESMOREXZGLRL 72, WEICIET Y 2 % Ri@hdiist (NECA T 4 7
Vv AT LABEE-2514) Z{HEA L7z, IRERIALROIRE T lemD A7 iE I $R-HEAV SRR % 5%
L, BEHORERD 720, FFEBIsec TRl L7z, £7-, EBFHNE LT, RRORBK KRS
DFEZRIT- 72, 18 (R 58 () o5fFkic X 0 FHii L 7=,

Session1: Session2: Session3: Session4:
. RIFIA #5IB #75IB RIIA .

S e
e (180sec) 60 | (150sec) | %0 | (180sec) | O | (180sec) | EXF
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Sound1 Fiiasy Sound2 mE Sound3 mE
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M6-1 EEORAN., KIZRIIA-B-B-ADNEIZEH L /- #REEEEEDH,
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e[ AR E X O FLERIC B\ TR B IEA AT H - 72 INE 3% BRI L 721568 2 iR &
L7z, IRERSR L Y, Lk RYIA, RVBOEKEELy v avichFaBEZIEL, BEES XU
B EHBER O 2 1To 72, K6-2ic, IREEkE L CBHEEOHI 2R L 72, REHCowTIE,
SEBAIR A © 60secki fi2> & D180secx AT IXR & L7z, BEHFICOWTIE, &&MH21vy v a viy
OBHEEZ b Lic, 172 oBtHFE LCHEBL 2. BEEFRICOWTIL, BEEMMRE s
ecLA N DWEH 22 Bt w75 & 2 HERMEOBE L L, 2%y v a VOB O GRHEFHIL
7. RERMLER L LT, 20X hofEEiconT, K, RIIA, RYIBOSEM CIEHRIKED 5
Bt 2115 72

FEEH IC oW TlE, RS & ICHERE DRPEME D R 2 KD, BHOMR Y ICOWTHA2
PMRE 21T o 72, FPEMI~5R OWIFFHEIZESE (%3) &L, AEEORMER, p<0le L. F
7o, sPEfEOWERE g2 EH L 7.
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1 B8
MMMWMWW
A L SO | I 1 0 | I I IR IR

60 65 70 75 80 85 90 95 100 105 110 115 120

LiEEElseclN DR B A 1B DA D 1= 8,
REEFEL (ZHE LA

(6-1 HREEHH & U BIREZ DA,
A) BMELIDLLY > 2 BORIIBICH I 2EERER (60-120secX ) . HWERPE Fv b TRLA. B) A
RO mREa A L7cb 0, BEEERLseclNOBRE H 2R LS LSS ICBRBERRECHEL, RIOR

BLU\ 2B BRIFIERE & L CRHAL 7.
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6) fRPRECE
AWFE DFHIRATIC, WIFEE 2378 T 2 BN KFEE P35 O B E A &1 X 2 WENE DGR
2372, SMEICIICEE OHEIC X 23HZITY, FEZG2D00ABEERICSML 7-.
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3. ®m R

1) HHE o FBEHim

#6-31C, HRF DO FBIFHEIC 51T 2 FEEM O EE O, b X OFEEEOWEE P 2R L 7.
RHBOFEMDO A, <FBDIZTV>OFEEMIDIA%IRE, 2T EOFFETH o 72,
F 2T ND FEEM I A3H % EElo 72, NRBEOFEEMD T VI d1~3mThH Y, FF
EMEFLIE R o 72, FEEMED DT O NT DI A 2F|HEDFER, YoRlEic>WTHH
B0 2353780 b7z (p<.01).

2) #&MFoBEHICOWT

Ko-41c, WEHE, BEHBRMEZTR L. BEHEL, RIIB>RINASZHONECRE» o7, 7
BT DR, SO ESEPIEETH o 72 (F(2,28)=4.36, p<.05) . %EILIIKDOHE, RIIB
L E O THEERA LN (p<.05) . BREFHKOBEICOWTD, RIIB>RINIASLZHO
ECE L, EREEOFHRIEETH -7 (F(2,28)=4.44, p<.05) . LEILEOME, RJIB
LEEE DRITHEENALNE (p<.05) . WIhd, KL RIIA, RIIAL RFIBE OfICiZ
HEZZALNR DTz,

#*6-3 BRIBOFEEDELRD, HLUFFEMEOHEEREFII

RIS
APRE B =
I OQN—F QEDEZ2TY @FLIT—IL (D%E%@ ® mej ©Ed T8
NUYDIY A=Y

1 ) 0 0 0 1 8 9
2 0 0 0 8 5 2
3 0 1 0 6 2 4
4 4 4 5 0 0 0
5 () 11 10 10 0 0 0
FFEfED

" 4.7 4.6 4.7 2.3 1.6 1.7
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*6-4 BEHOBREBERS L UHEBHFEOER

BEX (B,/72)

wERFEAE ([E)

& .
S RIA - RIIB ZEE RIIA - RIIB

1 160 222 237 6 2 11

2 407 445 39.0 11 15 13

3 305 272 328 16 10 18

4 297 363 423 13 12 25

5 21.8 125 222 4 2 0

6 293 303 335 8 10 7

7 525  59.7  63.0 37 48 55

8 273 360 338 6 13 11

9 272 282 288 7 7 10

10 163 188 377 1 2 21

11 185 167 163 6 3 5

12 215 220 152 3 0 0

13 215 220 263 2 4 4

14 288 317 375 6 5 7

15 487 552 522 23 34 32
9 287 309 336 9.9 111 146
SD 106 132 124 9.1 128 139
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TEFHEL 0, RAACHER L 2 O TIRFCHEDO N IZIZIT4E 2 135TH Y, T v
FThd3%x Ello 7z, RAIBIEH L 22 HIM@OEO@©DFFEMDO i 132 TI~3TH h, FEixnd
N3 TE->72. TLICWTRORKICOWTIEERNHORY A LN b, RFIA
TPREE), RAIBIIA PGS 2 MG I 2 FIRIITH o L w2 B,
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BEHEICOWT, RIBRLEFH LR THEICE» 272, Thbb, NRAREE OREIEREIC
BOTHESENT 2 2 e EZ LN, ZOMEIF, Deuter et al (2012) X UHILIS (200
0) DL &l T 2 HER & vz, APHBIC X 2 2 b L OREXSBEHRICKRE 2 & Bbhiz,
5T, RIIBTIE, BEHBFRIRE L HSTHEICRE» o 2. BEHIF I, AfioseaZid
D% (Yamada, 1998) , &5 MRS (Stern et al, 1994) , #HE AT DZEHHEE (Nielsen et al,
2008) 7 & CHEREASBENNT 2 & & MBI S LT 3 28, RIBIER iC 2w TR E R B 2
KPR AETHY, FERHETOWELRALNER ., REH S, RN A OZEHEIC
B THOBHBRSMT 2 2 LR, BEAREOERICITEEEXY 7 4 ITKFEL BVt
HT A4 THRIMIER DS FET ZAREES R R E NS, BEHKR L 4 T2 D X 5 AlEH o EREE
EOoWT 52 LT, AEBIOFioZ Y rnEmE 3 L Bbhrz, 72770, HRORMEICH i
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# (Brink rate: BEHZK) 2B L 7. BEHICE T 2LH, B AROSLEMOREHIREL L
T, K&ty vavofEilic2oMaor —2 210 XY > CRAKEFHELZ DR v T
nl L(ESEDS v 7 A%50138), 1HERIKIED AN —TCEBE M E T o 72, FRRIEE
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