I RIEE 582003 VBE 20K
#L T B0z DO BSIEIIX
MG AHE T A #9550 3 ) BETA HH
BLTWAZ AL L &5,
FThHbbLERCELWRBEHORLE
EVEMTHAIAEDOTELBEAX
ERFPLOMIZIIHBOIVPLO
Bh¥d sl &&BnZ L7 (Libet,
B. Behavioral and Brain Sciences 8
529-566, 1985) .

REBAREORSE K (BLBRER K
) SOBE T V=713 RWiEDH & U
HEREOMBIIONT, $ HICHEE
BEVHRERVWEL WA, REDS
B BBENLC HALEEREI
TIHEEZE2 TR, ETRIETT 5B
% % TR Th B Ae B 4 C IR 2 C 1000 B3E
SMEEG L 7= SEED A AR e & 1
MIZS v & b WRIZH B RBE
B ERONHPY T EilEs
TEWIHEEE N, BHICHERBICE
WULRERFZEMBT 52 L
P REIC R A, Lo L. 29 LTEH
ENLF— R EREBELTA
AL RGFEMBOLGLB~15PH O
TNT 7 A (8~ 13Hz) OREEL)
AL 000@HECMEL TS 2HE
3 L L AMIE BN 2 B 1w
HOP LB THEENLILE
oML (kBERF—2) IO
BE&ERIT, H2BRICRAE T 50H)
BBR AN LTV 7 HOMM
Mo TWAH I LERLTBH. B
W25 e BBTITABTEICETY
CEBEBE RO L 2D ST
EBROBEDFMIE A, ThE D D2
E o ZFICREL Ty 2 ER
WL TRABIEDTELRVESR
RIS, TbLREDOT VT 7 BOK
EOMMIM SN THREEATWVS

EWSHEEEFRL T D,

B Ry RTI Vo BIRHO
Jay - F4o0 L vy XLDM%
=T IMRIZK > TRES N
RREBEEDTI—F 4 VTR
EHLOTHEETREFRERELC
Wh, HoHE BRELEREL S 2
DR D) BATEL T EHICEA
TFERIAI Y/ THT LS
RLT2. BB, 0oL 500K
PUEME) ERDIDERETIE
EHITERIIFEREIDOKRI V%
WLz 2D EORETEE (MRI %
AWML <ol A %
BASKR S Y 2T X0 5 9BE Al
REELOHDHFS Mg Lk
BLIEMELIRLIISTHEEY
EFTLARAOROFEBLOES
Ny—=rhb, BEELLORY V%
L@ U TR > %, &
WHECESVWHRBECTFATE L
A L7 (Soon CS, Brass M, Heinze
HJ, Haynes JD. Nat Neurosei. 11(5):
543-5, 2008)

MRBEREA X — Y 7 PH oML
Iho—HMOMRR TERTES
HEME] D HRT & kv REERE]
KERENRTWB I EZ2HRMICH
EHT LY. CRETFANLD
04 Ak 57 R0 A SCR R A R I R
WXELTELTBHELEE] &
FRICHASNAETLOBR]I ZD D
DINRHLGRELLE230E Lo
Twb, BBES AV 7o
TH2HENRLHFLVERNZHA
FIERN, B THRIRABZEDT
ELH0LNOFERRRAT S E N
I TN OB ERL ZV VR
ERBEORAEBZ T RELOR
FUEDWTIHLVWEEEHN TS

EToRERERAERLT ZEXMK
ENhb,

4 RFRaa S R
BLWHEoERE LT
Mg A A—Y v
CZFETHmAL LS, BEEA

A=Y rr7i BIERERLE R

REFXCGET T TMCERLE

LOTELVWEREED., Edtks L

TOAME &Y F L FHREBREMAN

LDORERE LIS LTRITTE

BEHUOGRET B L IIEIL

e A LBBRA AV V70

SO LVWBISEOTENE % +4IB &

W37 bilid, BRI o 20 K

WREREMBHZ R LB

Va—VERBBEEA ATV

T FThDbb AR OLERBEIAR

WL KABOMBMESTHE &

WHRIRO L L. 8 FEERLTE

BEFFL4 VL 0L EORIEN

EXHMCEUT AL -T, 4

FhoLBHFERBICHEL 2KY

HPRMOTEZIWJRBES N2 L

TEZWE TR 2R L v o o

RFHIE, EANRBERNLEL TS

CEEBDIBER LV, TH5LR

BESE B A LV RRO LRI

REERES X~V v J 2 HWNIC B s

TV LCHEELRD, EMTHA

ZLEOTERVHRAEEDIAN

DRHELOREZFRLEDTER

IR X BAEENCH R BBV

LTHET 2RERZFOHRICE TN

TEBREREICHDIEVZLDOT

b9 b
RELHEZEEZRETHAT, 8

L-EBHERBLTCVE2Fy MMA

HOBULEYSA - STEERF




FI574 - IHFEAOK] BT,
TRBOUHEZN a2 EBALH

SFREALZZ - AR FTERE. FH
ERMLERLIOROMRE # 4
AEbLEIREN L HERLE B
AAEIP? LW HERIRELC
Whe TR FAN PUSEOERNS
L7203 H b o0& A2
REXRBLTC Do hEOBER
Ry, REB LA R &%
Vo FIUEIC, BRRREA X — > 70
AL OVTEEREIIE
AEEORTEE L B,

e, BRIk ERTE B
BRI B TR, FEBEVRR
FHREV S LFRRRIEL ED—A
HeoRiz BUADCHLTCETD
BLWHEHBUTESETILOTE
LPERCEFELORBMORERL L L
BRERLY . ANEIEL (. FRIC
BARREHEBERVHRAD LWV
IR 2MAOHHVBEIH

Bxhr@fiReBLonhTah, %
D—FC, e hALEREH
R BRAORBARL BREBLT
BHEFUCRBITRIEHRRZED
EH BELERET L > T—AK
M RPHBTE2LDTE 2HAR
PREENEET D LIEETH
2. L L. &9 LT OFER
BHECRER CRACKBAL v
Tz, EMTHBWCRA D LD TER
WHRIZE s TERZONBEFAK
Ewid, ThEITHFBYBRZEONS
ELTHMCMBEIND I L WWED
THTH- 7o
ZHALA—ABRIERIIBT LM
BHBEEL R BULCARLRSR
L ZORJBESENRT S E
HIC, BEMORZEO LHETRIET B
HOEEE Y = E LU TR A
P A SR T =
REELH, COERERET L
ENTENE. BREZO L OHMH

ROEEEBRIOS L THL WA
OF2EEML TV I L HEY
had,
BEULFS 4 - ST HI LA
OEBORRZENZAEEE HA L
BT 2B — ABB 2 HER] L
(FEEERVLER L OO
LEBEETE Y-V E LTIREBEA
A=V TORF ¥ 2 VEFFIC
SEWTT Tu—Fix, (REboR
=l B O AL Ny = R W
BoOBm»GEERL Wb EzHLe
ANBEBEONS V4 ADOFE~LE
WL T EBHFESIL S,

OXRO

K S TENHE-SOEBEBEILALY. BHX
I, 2003,

RE G, S5 & BB 2~V oy D BRESR
Pt A AR BUTEZOIHE 557
P, W - BEEoRS U BoRRIRE. BiETE.
pp. 205.225. 1998,

RE & UM B 92 LR WA L B~ BG4 -
DA AT oy B T5(6)  718-725, 2005.
Y3439 54 - F7 BE~OK-BEFOF

DTE, ¥, 2007,

MARTA 19



( d FEES )

FREROEFEL LOIHFETIRYOLNE, FEFIIFHBROBELE ) FRBTALRRTH
5s BEBOKNE T I AN ED(CRIFRB60%, BEFFADHISH). 7hIa—LEHN1EER
THds

VA WARSAE, AR BE, CH DY EHOSHEHFIMEEIATVL. ARNFRIRY (&
BEL YRNE) - KEKEIHOZOBGIC L) REPHBORRBENOL BRUCRET 52 1B
BTV FRIZAFCH . SR B, Bl - B 2588 WERYTHL,

BRFFS I mAE, WHELLEDL TREL, FOREIBE LB ERBHBRE(Fx ) 7 %
h A, BASRELABSBENT A EIIINE SR A, DOTIZHERIZET 3B TR
BHFhotZ kb, BERLYAMAF Y 7TIIHEE 110~ 140T AV 32, BRI FEHD
CERBRSTHB MERERTY. FIEAT377F {5 EOFY L THBERYBLILDH(B
B &BFRTIETER), Fy ) T7OBIIMP LTS,

—7%. CERFRRmEICL R MSM. AnE, EHS%), BEERUIADDOTREISBE
LFEXYT LD, HEIZIZMER 200~ 240 FADT LV TABY, F035—20HE(6@HEV
FEBOH)N0EE P THEZICBT L., 25EFMANESTT S, LT, CHERE
FABEIZRA Ly — 720000 R Y, R4V I—220 VLD o4 VARBRT 2R
SAPHEE 2 A, BBFHOLDIZE, AEEFTBVTHET, 8759, MUHISOREREITA
CEMMETSH A,

2010( R 22) &, FhEEEnLD, FAFEEFEIEIT NI,

(AJRIEF)

G WREl

4 3B 02008 (PR20)ENHEETIE. RV/EROBFILIVIBALLOIZN. 237TAOHR
. I2AADONAR EBOLIKREAT KWICED -2y SO D HRBRELONME ZITEE L
2001(PR23)E7R6 B NBEA . VA, BES SKEBELHESE SRALER(SKERIEH
B, HAKHERTI AdERLTVw A,

( 8 RYMH NEEMT, >OREET) |

AABETIIHELERREE B LANEL(REBSTRIIs & h LEREN DML v, BoRlty
REIESLAELIERBENATVA)RRBO—DLERNTWA, L2L, BFIITEBTER
ILESWISEZ2T) VI FHASRNEREOELZ B2 LILHICh o, FOLD, R
BIBBREICHHENTYALHIE I 52 RBLAMRECFHANL L H 0% o % FHED
» OFWMOERO— 2 BEHHBOELIDEELLNTV S, DSM-IV-TR(7 2 D Hinh
K2& SRHEROBE -  #ltv=x 7 V4B TR TRASBE L NEEREL S ORKMEE
(UF 3 2MEMICARILTWD, BERERIRK(FAORBLIENS RUEREORIM) L 3>
FAGOETEEHIBIUBHEORD)O YY) - YHEHTZIOTHL, £EERBIIAET

85 @



RREEET 0.4 ~ 1%, IOFEERVBH) IRERBEEI N LS 13~ 17.8% LHEBENRTNS
(AR EETFHEBA Y V2 -1 0RKA), BUBREBHEH,. ¢BRE 727 F YOBALRBTIHIIZOVWT(R),
ERDERUBHERRE) . JDORIE2 1OWETHREIZS (., EMRNCIEFH - FEMIIB ., BE
ke LTk, 5288 KH0ET, Rk BLoRE R - §EFH0ET, HEHS
TR K% EHORBEFAAILENS V. BRUBFIHMVWARSCEREHLERAELER
TW3)AH2BELRVTHRCHDILD LSV, Rl L HBREO—2TH2BATH
TEIDRAT, FEACNDBERZLBEHEL, FRIRBCBRHTHA, HORTMEA L LzoTW
B EIOHBBEILVEIDHEBEDI LEFRBNADIEDTHT, TOFTLEFMOHAREE
BNRZBERBUIZPZWC ECKNBE). OFHIZIRI2[RILVEDREVREN SN - hPREDS
DRMBBENTVWEL L THS, BEOBEICLBE, 100ADI BAEEIXT ~2 A 24
124 ~5 A3 DRIDUMBENSH S LV s, 00 ORRTRBERELBE ATV LLR
bRBEHIIDIRIEHFEAD I OMCRBE I 2K BERI oW LBESO® . LEEW, FE
HOMEEYBMIML TV B, I 2BizR BRI, HBRREICR IS EOHBR 7~ XAFW,
HOFIIHBHEMNEL, BELEVWOT, THMAFOREICRIITEBOKA KIEEESNT
Vw3, ERREPEBEIZEBCEEI MR AFOBEIZRIZY 218 (the global burden of disease: GBD)
YL, 202012133 oBBERENEOECEBICKVTABICZAZNA 3 EFHILTWS, B
ETRPHBEOARMIML, EROWRL LTOEBEELTW S,

[ b BAKEE |

EXWT schizophrenia i [ARARFE] EHREI ATV R, COBHEIXET A TCIMBINFTELTNS
BT, A2 br680nRALVWHEK]Evofund A —YE—BOAZSzTVELD, K
RIZEETELZHFAICOEDLY, BECRERERIIBI(EREHNOGN TV, £ HAI
BuvA A= IMBERDIHRBESHAESEDLLDLVBL E 2TV, FTOLHEZHIEASOD
M2rALTRHTERETARBERL, FIATHELEAY - YALLBEAR L koTw i €
=T, 2002(PEL14)E1, BERRBMBEELILBWT, 3EROBEREORKRL [HAKEEI EE
Wt s ENREENRL, BETIR, BEEHBEOHERE L S ORAOLANEH LTV 5,

DA BI A —FADPEBI 2HRAR(RER T CRBEARR)IZ07%HELEL, Bl
REARBENG ~70% 2 EHTVE, CORBSFEEOWABZMbTIIR-RLTWE, R4
IS RAE . 10RBE-0RRICHKET A LI EW., RERTETH A, HIXETL
RRERERORMENH), TRMBHFBE(CR)IY*BRLLTEREHBRT ARSI - AL
EFIVEDEAF VA NTH L. ERGBYER, BYEHE BRIMBAIDICARNIRTYA,
BEERIIBTEICON - B L Vo ARRT, —BOARSERMSIZEBTE LV, BERR
REXOHBRLPERHEEDBAINZLL LI LY, —BOAIERERF-> T AERNLBREDINR
BI2LDTHA, BUAOHHFL L TRERKE - RROBY - #SERR2ENBHL NS,

RETHR, FIBWREORFICLY, ARMMAERL, 0% EDEEIER - TREBRIC
BoTud, LiLuMs, BREEGTONRTHE:S, BEYPETS EHSHR FL AR ED
ZUBBUBR TS, COIHNIGEARLBRROBARYR ) ETHRRER Y PHRRA LHIIN, B
DREOYR~DABBERDAL L LI, MRAUOTBEIRHTELDOTHE,

@ 100 W78 FERBOLREETM



¢ mEEMEE, 2 U ARIRE, BIUIBRRERY

LABT I 262 (neuroais) & L (XN, @EHBEEAGENIZL > THRANS VIS EHERIMET
DREE A, BERBICA<D LI, CORTICOEUAOER b IET 5 I 5HE b R X g
EMBELVTNWED, T, ICD-10(ERERSBORATRTCRBEOL I IBEE I EWHE
BIIEELERLIATVWAELOD, DSM-IV-TR TII[BEE| L v ) ZBHFIR LR, COBE
OHBEREIAR(FERE), HAERBEBRTII EbhoTTh, BLEALHBITELH
BT REERE) FHoOBREMARER(EREBHRCEEL L BRE(ERRBE) 2 LS
b, HEERIIFENEEHO L WRETH (FERRERE) 055, BE FILEHSh WA E
RORABEA b L AEE (post - raumatic stress digorder: PTSD) & <= » Y BETH 5,

PTSD HERLE, KB FoSofANcE L RRENSAVIIRER2EREL AR ML
AALAAG(r I o=kt BEICRBELARBE LTHERL, BETIZ, BR - BEBAR
HUCE*OFEEXEEANRTHS, —BNE 2o/, REMZERIIESR/E & RITHE, BT EVE
SEZRFELBITCNBENNE, AL BHEIEBBIEBVBENRLZ ISV Yav), B
DRTBYEENLIABOBHRTH A, RICAVWERMRS, H(=v 7, XBEISBICELDI S LN
HhH, AVWEBEIEK, TR T W32y a8sBzlEI L bd 3,

Ny 7 BERRRECIFHABORBETERIE( A=y 7B rTERE L. ZERIZIEER
B HIvE BEIEBELTIRIOBRBR eI S 3k (v, REBCLHELRLD
SERERIFREESYES LTZANARBERRE L, OROLUNE. & FHEELMND
B3oEWBHD. AERIERBREFANTRE S, IARLL) RRENMBIZDOTREZVALVS
TE(FHALICTEN, BREBICXBYE2ATIEUH D, LB F) Y A0HMBED N
Sy 7GR BRTACEDIOLENTTLVEHERNREBLEST2LEx 60TV,

[ d R ]

BB EROREAI L DHRKELE L CHRDORECIE, Tva—Lb, 7AVE, TNV 7750k
SR KERE, GMACREN 22  veoEenR), S aCHBRERMLYORBILhES
ARENSIND, TORBIX, hF ABLHER KFECHPBRERELSATV 2, HELE®
B, SEHZVIIHPEORRKICBLYRIZT L EILER e, BHRBHOBPILL 5RE
PREAD, HAVWEEBY (BHOYAEPETAZ L) CEAITREETENDIZ, AETHAHIL
RN ML FORBY R TRACTIZRVON R 2o tRBI 2 8 L, Ko REHIXHER
Femil LBEORMERLIIERBITEEZ LTV,

HROLBOLL FHAEN TV IHREEEBRAATIEPIIA—-ILTHEA, NS5 TIE
M (R - 8 2 SRS AV, DAETE, REVERETEREROIANE (. FIEEwEiR
1995 EA LHIRFAMICA -T2, Shid, —BABAILI2ET0N. SAOEEMREL 4
5 =3y M EHLORRENOERA T YOS E RS, JEMBBLE 2T 5, 4 Hew
FIZMICEF LR T AR T2, SAKAHFECHEELAERE O EVHRAELYIIAES T
EREDHEOT, FILEEVDRTHD. HEEAEDRETvWHREE L ORI X o TH#L
WHBIXT ATV A2, i SEHAVWREEEORMERTTWLWEY  HoHD[ 1 —

101 @



T ) NBMIIAFETE, EErPLIELAAMIIL. HEMELL2YODH D, FILIIEHT
RETAHLHD, BROJLSTEHICOERY RITT.

H B8 AROBH, &%, 871

[ a B B l

BRIZUBRMOICZIS~URDERBTRUEROLU3TIES ), WRARELE Fo T ME
EoTwh, BREZWHFALDEISIALENh, BEHYREAEAMIIBEKLSVW(E &
35: 1. BRTR BEFESEEX2ROBEILA L, PEEOEHROMMIEV, 2003(FH 15)
ENOBREAFIEIMO0AEBATY -2 irh, Lit432,000 ~ 33,000 AR THBLTW2, H
REABRZRERBEBZONHLULIC R b, BETHAELHSGHMBLEL>TWE, FRO
AKI LI L2008 ENBREORE - B2 LTk, MMBRMEI2R68 (. &5 £EME
[REBEIM IRV TVE, BRESICE2BROLHTR, 5 2#1R b % { (Pokorny, 1964,
WIVELEFEELRER), TOEHRIIRVEZN2MHENH2. ESEHE BYWEFEL roBHEE
BIREE R TV A,

BRFHO12ELT, BROBBREIBVWERERTH2IOBMOFRLTBOMIZL T, BRI
BUDTBIEXBITENE, IDMRAELBATHAS MG, RECRBT ) OHICMTAHT
BT, IOWROBEICERRIIERESITEEALICTEOENBRTH L [HBOXBEN 6],
Mg e X LT TAMBRIZERTI R XIZEBEZNZEROI LY ORGSL, BYLERE
SFHRIIBBELELIDHRCLIDDLEI LOATW D, BEROBRTHICIIMBCORARL b
ol wWCE, FLrNRFAZLLEIENRTBEENTVE, T4 —~EEREHRFT > AL
BOETHEBNS O TCRGLERILETH L (—HEEREB > ThA o ARZEEER L 2w
EVADITMBVTH A),

( b FBOW )

TROPHEIEETN [BedFiC /ST 28%2HL, B4R IER - 28 - &8
BT KK - RBIABEERTwS, BESBEXOVENEEITROPEIFFCTHI oL 5
&, 1969 ~ 1972{(BBM144-47)EE D 42,000 ~ B 000 AR Y — L QRIIHEAP L. 1988(HHHEI)ED
28,000 ATRAOY -0 2 W x THRIMIL, 1996(FEDENRYE  BEARNT—E 45,000 Al
RIG L=t 1996 (FHL8) % LLRE 2008 (R 20) 4E £ T3 37,000 ~ 40,000 AG THBLTWE, AR
AR ZEY VR, Y I TAOTRBEXRRKDDH - 201 1{(FR23) FE LB — B
BIQRITALFEEND,

T, 208FEDTENBHTHOEE Do SOIIBEG, 419, KWTXAPH 7,499, &EERE 7,170,
BEE B4 MRVT 2, BRIZFLGELSRULOBREIIE L, DR TR CREHIBRY
TREBLEORGMNEEICLZD S EXFFW, SLRTRITEL BRI LTVEL, 10 ~20R £ BRI
B EERIERIRSORBEMABEEALNTWE, BHEREBN  REHENET & L igsic
L5 GHBADETHREIL 2 2PIEv, ESEECBIELEREICS{, SFRBILIEVES

@ 2 B73 ZREBOEFELTFH



FEOXBOTHIGRMT 2 @A SH 2.

[ c B, BA ]

BHRERE  ABHEY - HEEH -  REBMIZLEAICHMBEINTSL), BREXEBIZL LV
[BA(F-REE) o RFORRCERLCARMICMAZT] v BRREL TV, BS -
FO Y XL ERRIEHEIIHALY, BIIRRIBARVBIO—-2TH 5,

@%tmaﬁmﬁﬁTgﬁé%w},m@&wuﬁbr‘&m&uxmo&h&Mitb‘8#
BICRNCELHRBLTARYOTELFTIZEEWS . BRORBIZIVBEANALPOHEHNE
HERAAHEOER, $h - TR LBOLBNEMZ 5.L0BRERF SRS AE88
8 RUECHETHETHIIVI N, SBYSALWE EORBENERITEINE, BEOER
u;&ﬁﬂTé%Em»Rﬁ%-E%%mﬁtwéﬁﬁmﬂﬁﬁﬂeaﬁﬁax(M#héoEi%
BEIZLAE2006(PEI8) FEORTRFBEABIIHEN LD 285 722 1990 (T 2) £ D 1,101 &4
SERICHML, 20064F1337,3231C8 L, BALRHESMEE 2-TWv 23, BFIHAMMMAENL
CEXPRL R, BONBRARBRYE I (FR) ELIZRLTF) (547 RAHF—F) D
EHTCHLESYHERTIGVILHBICHS XA TV AR @), HAROBMAYHLYAER LR
NTWd, —F., HPHMICBELET2ERELTHAEABRTECZEABLEGR Y 2BKEND
Ba

(ZHEH%TF)

108 @



@rEy 72 10@

EREEDD

HRBET

e

KK EEE TR IIRRRE I I SWBR D SRS T b, MRFRESR
HERFEED 2B LS ORI 2T D, £z, 15 DHEHMREE
M L b o—UHIEC, EEENEC, LDIEEIAEEIES O bEs
ENTNB, Ubd o, I 2WEMEKAEEBIESEEEREREZELoNT
Wi,

SAET OHSADEHFNERLE LTl? BE V- FEIBD (]
WEERES VU ST EoRMY, @ @RBEERE U TR G2 ROEE
a2 IR, QHRBOBRRE U THRRREBHEED FRAMES Y bo—
W O BRI DR A E (4 v XU VIEFOFR « WilRmEHE" "™ « 1ag
s 1210 o MMFES P W DICEE L TR EHEINTSE, L, &
NSOHET, BETEAXBKBFETSHMTE THA L, #1195 D EHK
ROBBERLZLBOERITH 2D1E5H

WA £ TR LB MR E IC £ 5 DSM-IV (Diagnostic and Statistical
Manual of Mental Disorder 26 4 i) © WM& AL B FRABRBREEDKS
OB EY - VFORBRBEOMERIR Lo, SSIKEBRAEEDILTIT
ZETYH, BREREICKW AN DOBUERLMETAHER DU, £
THEL2IEE T ATHREFELIL T, BRABRREZICEOLTS 2K
B4 2 ST F 2 R5E Lk,

B SE Rl bs

WL K AR RRAE AN B 1 5 2003 & 11 B OIRFAREES 197 A
DHIBI29(F AT 24, 472 105 AW, HEAOKTZHEHEE
FREGUEZ SBT3 7 v — MEEF 3 /2, Zung Self-Rating Depression

245



F5T AEBE

E )
(n=197)

7 45— T MEFRES .
(n=129)

SDS < 40
(n=82)

EiELEE (DSM-IV) 3&’{’ S
(n = 34)
|
AIDBIEY K
(n=0)

¥ SDS Z 40DFRFEND B, 16 RIEHIELESR

1 WRFTA
WAL KM PRI RN 0 2003 55 11 A%
FERBILREE 197 AR, 7oy — MEZEKRE
UICI29A(ZAT1 24 A, #4772 106 A)
IZDONWT, SDSEANWTHI DOR I )V —=d
270, FEERTRRIED DSM-IVBET 24T » 72,
SDS : Zung Self-Rating Depression Scale
. DSM : Diagnostic and Statistical Manual of
Mental Disorder (GBSO BE L&l v ==
7NV

Scale (SDS) 2 RANTMWHI DD R ) =0 7T - i, ;wbm,, lER
I DS ML TR & B DSM-V %77 - 72,
PR

47 A (36.49) O BEFIIEARZM 721D 5 o MERD s iz, 47 A 31 Am?ﬁ%ﬂ?
Ltﬁ*?lﬁﬂ[ﬁ@#&ﬁ{tfﬁ%}%’%ﬁ IIAFTAN (471 3A, 547

AN BRIOFBEY - FEBBahi, SDSERM 40 SR OKIH
U AKBRIDBEIEY — FEBUFS B 0 M- 2,

PEhs, R5DBIEV— Ko 14 BEOMRIEREE 7.9% & HE S,
SDSIEBF 240207y hA 78R4 PR DSM-NOKS> DB — N0

I BAFISRRE (10(}/) LHEZ IR (59%) R R Lice H1D Do B

246



erEy I X-10®

B, WD DERLILOEE I AT, RN - BBEE s og
{0 ERROREERIES, HEMEBDEho7c, UL, HE, 3, 15
R, BREOIAT, 4 VAN vOER, EREEKHHM, HbAle (7Y
ANEFOE Y AL, BREEKEZERED SNADL -7, EERO U2
T4 v 7 BRSHTCHE, B (v X (OR)Y 1 3.26, 95%BHXM (CI) : 1.31-
8.08) ERUNIE-SHHE (OR 2.8, 95%CI : 1.13-6.98) MIRIL LTS DIk
LT, BICmRRRAERE (OR : 3.10, 95%CI: 1.17-8.22) 1L4EM,
PRI, SEIBHR, HASHE, QOL (quality of life), BERED Y 1 7, WA
SRR, HbAle, A YR UVBEREUEHMEL T SEBEL T,

B ¥55R .

FRMOOHE, FICHERTE, SRREZ0MS 2B L THBET 3,
AEOERFAIRFOM 5 > LHIRFEMEBEOWE LB 5 EWENL
WA SRR 2 LELEREL T3,

. OX WO

1) Anderson RJ, Freedland KE, Clouse RE, et al : The prevalence of comorbid de-
pression in adults with diabetes : a meta-analysis. Diabetes Care 24 . 1069-1078,
2001.

2) Bgede LE, Zheng D, Siropson K : Comorbid depression is associated with in-
creased health care use and expenditures in individuals with diabetes. Diabetcs
Care 25 : 464-470, 2002.

3) Lustmaa PJ, Anderson RJ, Freedland KE, et al : Depression and poor glycemic
control : a meta-analytic review of the literature. Diabetes Care 23 934-942, -
2000. ..

4) Caruso LB, Silliman RA, Demissie S, et al © What can we do to improve physical
function m older persons with type 2 diabetes? J Gerontol A Biol Sci Med Sci
55 1 M372-M377, 2000. ' ‘

5) Katon W, von Kroff M, Ciechanowski P, et al | Behavioral and clinical factors
associated with depression among persons with diabetes. Diabetes Care 27 : 914-
920, 2004. -

6) Poyrot M and Rubin RR : Persistence of depressive symptoms in diabetic
adults. Diabetes Care 22 © 448-452, 1999. '

7) Heanninen JA, Takala JK, Keinanen-Kiukaannjemi SM : Depression in subjects
with type 2 diabetes. Predictive factors and relation to quality of life. Diabetes

247



8)

9)

10)

11)

12)

13)

14)

15)

16)

Care 22 997-998, 1999.

Peyrot M, Rubin RR ! Levels and risks of depression and anxiety symptomatol-
ogy among diabetic adults. Diabetes Care 20 : 585-590, 1997.

Miyaoka Y, Miyaoka H, Motomiya T, et al : Impact of sociodemographic and
diabetes-related characteristics on depressive state among non-insulin-depend-
ent diabetic patients. Psychiatry Clin Neurosci 51 © 203-206, 1997.

Jacobson AM, de Groot M, Samson JA ! The effects of psychiatric disorders
and symptoms on quality of life in patients with type [ and type Il diabetes
mellitus. Qual Life Res 6 © 11-20, 1997.

Bair MJ, Robinson RL, Katon W, et al : Depression and pain comorbidity : a lit-
erature review, Arch Intern Med 163 © 2433-2445, 2003,

Padgett DK : Sociodemographic and disecase-related correlates of depressive
morbidity among diabetic patients in Zagreb, Croatia. J Nerv Ment Dis 181 :
123-129, 1993.

Takahashi Y, Hirata Y : A follow-up study of painful diabetic neuropathy :
physical and psychological aspects. Tohoku J Exp Med 141 : 463-471, 1983.
Winocour PH, Main CJ, Medlicott G, et al CA psychometric evaluation of adult
patients with type 1(insulin-dependent)diabetes mellitus : prevalence of psycho-
logical dysfunction and velationship to demographic variables, metabolic con-
trol and complications. Diabetes Res 14 © 171-176, 1990.

Viinamiki H, Nigkanen L, Uusitupa M : Mental well-being in people with non-
insulin-dependent diabetes. Acta Psychiatr Scand 92 : 392-397, 1995.

Black SA :Increased health burden associated with comorbid depression in
older diabetic Mexican Americans. Results {rom the Hispanic Established Popu-
lation for the Epidemiologic Study of the Elderly survey. Diabetes Care 22 : 56-
64, 1999.

248



Study on Sound Structure of Traditional Georgian Polyphony (1):
Analysis of Its Temperament Structure

KAWALI Norie!, MORIMOTO Masako?,
HONDA Manabu’, ONODERA Eike®,
NISHINA Emi** & OOHASHI Tsutomu'

1. Introduction

Traditional Georgian polyphony, one of the world’s greatest musical treasures, is characterized
by specific vocalization, singing style, and musical composition. Its harmonics are generated by
its characteristic temperament structure. Although well known among researchers and
practitioners of Georgian music, the structure of its temperament differs markedly from that of
equal temperament and the musical notation of the five-line staff widely used in Western
European music. Comprehensive, quantitative analyses of the temperament structure of
Georgian polyphony and studies on the effect it has on listeners from the viewpoint of human
science have yet o be carried out. One reason for this lacuna is that no music source suitable for
pitch analysis has been available. To accurately analyze the pitch of musical tones, the sound
source subjected to analysis should be in monotone, since it is otherwise difficult to analyze the
precise pitch of each tone contained in the harmonics. However, since prevailing recordings of
traditional Georgian polyphony routinely combine multiple parts of the polyphony, it has been
extremely difficult to separate the precise pitch of individual tones.

Under such circumstances, we were very fortunate that among our collaborators
Professor Anzor Erkomaishvili, President of the International Center of Georgian Folk Song,
kindly provided us with a compact disk (CD) suitable for our research. On this CD entitled
“Teach Yourself Georgian Folk Songs - Megrelian Song”, published by the International Center
of Georgian Folk Song [1], each voice of three vocalists, in groups of each singing one of three
parts of a polyphony, has been separately recorded on an independent recording track. This
digitally recorded sound source enabled us to accurately analyze the pitch of each tone of each
vocal part separately, and then to compare these tracks with other temperaments, and even
allowed us to shift the pitch of each tone individually.

Affording ourselves of this opportunity, we have undertaken this study to reveal the

temperament structure specific to traditional Georgian polyphony and to measure its effect on
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listeners. In doing so, we first quantitatively compared the temperament of a certain traditional
Georgian song with various other temperament structures, including equal temperament.
Furthermore, we developed a special sound source in which the pitch of each tone of a Georgian
song was electrically transformed into the pitch matching that of equal temperament. Using this
sound source, we then examined, by means of a psychological evaluation, the subjective

impression that traditional Georgian polyphony makes on listeners.

2. Analysis of the temperament structure of traditional Georgian polyphony

Methods

We chose a vocal composition entitled “O da” from the CD “Teach Yourself Georgian Folk
Songs - Megrelian Song” as the subject of the present study. As mentioned above, this CD
contain tracks on which three parts have been simultaneously recorded and three tracks on
which each one of three vocal parts is separately recorded. Uploaded to a personal computer, the
recording data of each part was analyzed with the software “Melodyne” (Celemony Software
GmbH, Minchen, Deutschland) to detect the pitch of individual monotones. This software
enabled us to continuously detect the pitch of the fundamental tones. Since this software can
also detect frequency changes due to vibrato and pitch fluctuation, the time width corresponding
to a single musical note should be determined based on the song’s musical score. Thus, the
averaged frequency of a fundamental tone within the time width of each single musical note was
taken as the pitch of that particular note.

Equal temperament, which can easily handle the pitch of a tone in a quantitative way,
was employed as the assumed reference by which to express the pitch of individual tones. Each
musical tone of the Georgian polyphonic composition was tentatively described using the
nearest musical note in the assumed reference according to equal temperament. The pitch
deviation of the original tone from the corresponding assumed reference tone was indicated by
an upward or downward arrow and its values rendered in cents. The temperament of traditional
Georgian polyphony was likewise compared to various other temperaments [2], such as just

intonation (pure temperament), Pythagorean tuning and meantone temperament.

Resulis

Figure 1 shows a segment of the results of the “O da” pitch analysis. The direction of each
arrow represents the direction of pitch deviation of the original “O da” tone from each
corresponding reference tone according to equal temperament, Each value represents the degree

of pitch difference, rendered in cents, between an original “O da” tone angd each corresponding



reference tone. Most of the original tones exhibited pitch deviation of several or several tens of
cents between each corresponding reference tone. Importantly, even when corresponding
reference tones were the same in equal temperament, the degree and direction of pitch deviation
of the original tones from the reference tone vared significantly depending on the vocal

environment. All the data for our analysis will be presented elsewhere at a later date.
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(Score cited from “Teach Yourself Georgian Folk Songs - Megrsfian Song”{1))

Fig. 1 Results of pitch analysis of “O da” (segment)

Pitch analysis results for the whole epoch of “O da” were then summanzed for each
and every reference note and then shown in comparison with individual tones in equal
temperament. Specifically, the mean and varation of pitch deviation of the original tones from
the corresponding assumed reference tones were calculated for each and every assumed
reference tone across the whole epoch of “O da”. In Fig. 2, each box and error bar represents the
averaged pitch shift with its standard deviation, respectively, from corresponding reference tone
according to equal temperament. In order to reconcile the systematic difference in pitch between
“O da™ temperament and equal temperament, the whole scale was standardized relative to the
tone of 7. This result shows that the pitch of individual “O da” tones deviated significantly from
their corresponding reference tone according to equal temperament in varying degrees,
suggesting that the temperament structure of traditional Georgian polyphony differs markedly

from that of equal temperament.
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The temperament of the above song was then compared to various other temperaments

to examine whether that used in “O da” was concordant. Figure 3 shows how each note of the

various temperaments deviated relative to the mean pitch of each corresponding “Q da” tone.
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Notably, the temperament of “O da” does not fully correspond to any other temperament,
suggesting that the temperament structure of traditional Georgian polyphony exhibits unique
characteristics, distinguishing it from all other existing temperaments. Interestingly, although
the temperament of “O da” was relatively close to just intonation (i.e., pure temperament), it

exhibited considerable pitch deviation at semitonic differences (e.g., do and fa).

3. Psychological effect of the temperament of traditional Georgian polyphony on listeners

Methods

The analysis above suggests that Georgian polyphony can be characterized as having a unique
temperament structure. Based on a new approach, we proceeded to examine how its specific
temperament affected listeners. Using state-of-the-ait technology for electrical acoustic
processing, we developed a sound source in which only the pitch of each note of original music
shifts with no change in any other factor relative to sound quality. We then compared the
pitch-shifted sound source with the original music in terms of a listener’s psychological
response.

The pitch of each “O da” tone was independently shifted to the nearest tone of equal
temperament. Pitch shift was separately performed for each of the three parts of “O da” using
“Melodyne” software on a personal computer. First, the direction and degree of pitch shift of
each “O da” tone were determined by the above-mentioned analysis so as to correspond o equal
temperament. The number of waves of the corresponding sound signal was electrically
increased for upward pitch shift, and electrically decreased for downward pitch shift. Then the
processed data were elongated or shortened in time so that the temporal length of the generated
data comesponded to that of the original music tones.

Since this processing might significantly change the tone color, or timbre, various
parameters regarding tone color were extracted beforehand. Using such parameters, tone color
was carefully adjusted at the final stage of the pitch shift process. The three pitch-shifted parts
produced in this process were subsequently mixed and downloaded to a CD. This digitalized
recording is referred to as “O da” Pitch-Shifted Into Equal Temperament. Similarly, the three
parts of the original “O da” were mixed and downloaded to a CD, which then served as the
original “O da”. We then evaluated the differences in effect on listeners between the
pitch-shifted “O da” and the original “O da”. Below we report our findings from a
psychological experiment with results obtained on a questionnaire.

Nineteen subjects participated (8 male and 11 female; mean age, 44.9 y.0.) in this

experiment. The original “O da” and the pitch-shifited “OC da™ were presented serially. The



subjects filled out a questionnaire to rate the sound quality in terms of 21 elements, each
identified by a pair of contrasting Japanese terms (e.g., “natural” vs. “artificial”). Each element
of each contrasting pair of terms was graded on a scale of 1 to 5. After a short interval, the two
sound sources were presented in reverse order, The order of presentation was alternated among
subjects.

The two sound sources were presented to subjects with identical sound presentation
systems consisting of a CD player (HSCD-20, Action Research Inc., Tokyo, Japan), mixing
console (90981, AMEK, Potters Bar, UK), power amplifier (P-1000, Accuphase Laboratory Inc.,
Yokohama, Japan) and speakers (OOHASHI MONITOR, a special speaker developed by Prof.
Tsutomu Oohashi).

Resulis

Compared to the “O da” Pitch-Shifted Into Equal Temperament, the original “O da” with the
specific temperament of traditional Georgian polyphony was judged as more pleasant with
statistical significance in terms of the following three elements of sound quality: “clear and
limpid”, “feel at ease” and “likable” (Fig. 4). Among other evaluation elements, there was also a
tendency for the original “O da” to be more positively perceived by listeners than the “O da”

Pitch-Shifted Into Equal Temperament.
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4. Discussion

The present study shows that each tone of the temperament of traditional Georgian polyphony
diflers in various ways [rom that of equa) (emperament. lis temperament also differs {rom any
existent temperaments including just intonation (1.e., pure temperament). Additionally, although
the temperament of traditional Georgian polyphony somewhat corresponds to just intonation, it
shows significant differences in pitch from just intonation at portions with a semitonic
difference.

It is noteworthy that the pitch of each tone of traditional Georgian polyphony does not
have a fixed relationship with equal temperament but varies considerably depending on the
situation. This finding suggests the existence of a surprising mechanism: the structure of
Georgian polyphony temperament, namely, its unique harmonic structure and temporal
sequence of tones, exhibits the flexibility to appropriately adjusted within a certain range the
pitch of each tone, depending on its mutual relationship with other voices simultaneously
singing other parts. Psychological evaluation revealed that, with statistical significance, the
temperament of Georgian polyphony having such characteristics is more “clear and limpid”,
“feel at ease” and “likable” than equal temperament, This suggests that the specific
temperament structure of traditional Georgian polyphony contributes to strongly inducing a

positive emotional response in listeners.

5. Conclusion

The temperament of traditional Georgian polyphony s shown to significantly differ from any
other existing temperaments including equal temperament. The specific temperament structure
of traditional Georgian polyphony thus seems to play an important role in generating its
attractive acoustic characteristics. In pursuing this study, we make note of the attractiveness of

Georgian polyphony through a scientific approach.
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Study on Sound Structure of Traditional Georgian Polyphony (2):
Quantitative Analysis of Its Fluctuation Structure
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1. Introduction

The Western European concept of music that provides the foundation for conventional music
and audio theory regards an articulated musical tone having a stationary sound signal structure
as the basic musical component. By way of contrast, in applying the sound conmununication
model in the communication science domain, we postulate a biological concept of music in
which music is defined as follows: music is ap artificial sound system activating a neuronal
auditory system and reward-generating system endowed with an informational structure that, at
the macro-temporal level, provides sustaining patterns encoded by genes and cultures while at
the micro-temporal level, continuously changes and is thus non-stationary {1-3]. This definition
of music as being essentially non-stationary in character and thus offering a continuously
changing informational structure at the micro temporal level is therefore quite at odds with the
Western European concept of music, which regards stationary “musical tones™ as the constituent
musical component.

We previously examined the hyper-symbolic sound structure of traditional Georgian
polyphony and compared it with singing voices from other cultures by using the maximum
entropy spectral analysis method (MESAM) to visualize and observe the spectral fluctuation at
the micro-temporal level. We discovered that the sound structure of traditional Georgian
polyphony contains rich temporal fluctuation of power spectra at the micro-temporal level. Our
previous method of analysis, however, was simply based on a qualitative inspection of the
spectral array without providing any quantitative information regarding the complexity or
degree of spectral fluctuation. Therefore, in the present study, we have developed an index that
makes it possible to quantitatively evaluate the complexity of the fluctuation of the sound

spectruni.
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2. Methods

We analyzed two traditional Georgian songs: Chakrulo (solo) and Khasanbegura (1rio). These
were recorded with a 4939 microphone (Briiel & Kjar, Neerum, Denmark) and Y. Yamasaki’s
high-speed sampling, one-bit coding signal pracessor . This recording system has a sampling
frequency of 3.072MHz and a good response over 100kHz. For the comparison, we also
analyzed an operatic solo recorded in DVD-audio [4].

Power spectral analysis at a micro-temporal level was camried out by MESAM,
applying the mathematical formulae of the maximum entropy method and the power spectral
estimation from the autoregressive model [2,3]. First, we digitally sampled the recorded singing
voice data using DAQ Card-6062E and the device’s software (National Instruments Co., Austin,
TX, USA) with a sampling frequency of 250 kHz. The power spectrum of the sound data was
calculated for every 20-msec epoch with an overlap of 10 msec by the maximum entropy
method, which is known to be sujtable for precise spectral estimation from a short period of data.
The frequency resolution was 500 Hz. The estimated power spectra were displayed in a
three-dimensional array. The spectral estimation and three-dimensional display were made by
MATLAB (The MathWorks, Inc., Natick, MA, USA).
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We then developed two indices by which we could quantitatively evaluate the
complexity of the fluctuation of the sound spectrum. The first index, The First Order Summed
Differential Variation of ME Spectra (1st SDVM) Index (Fig. 1), quantifies the degree of
temporal fluctuation of the ME spectra. The ME spectra, drawn in 10 msec intervals with a
frequency resolution of 500 Hz, were ditterentiated in a temporal direction. That is to say, the
first order differential between a certain power spectrum and the next power spectrum at each

frequency was calculated in dB. Absolute values of the calculated first differentials, namely, the

2



