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Psychosomatic Aspects of Atopic Dermatitis
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Abstruct

Atopic dermatitis (AD) is an itchy, eczematous skin disease with chronically relapsing symptoms affecting as

many as 3% of the adult population in Japan. Psychosocial stress is a major aggravating factor of AD. Impair-

ment of quality of life and social functioning due to AD is often severe. Confusion regarding dermatological

treatment of AD and distrust of medicine among patients are serious. Psychosomatic approach is necessary to

prevent persistence of AD and to improve quality of life of the patients.
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Abstract

The purpose of this study was to examine the situation of substance abusers in a rehabilitation center. We
conducted the study of 19 substance abusers those who had entered in the rehabilitation center, GAIA. They
were interviewed and asked to complete a questionnaire about (1) their socio-demographics and substance use
history, (2) their living conditions and substance use during their stay, and (3) changes in psychological condi-
tion and well-being during their stay. The results showed that their stay in the rehabilitation center had helped
many of them live a fulfilling life, obtain regular life cycle, and live substance-free life except from alcohol. On

the other hand, the results also indicated that their psychological status and well-being were not stable, and it

seemed to take longer period of time for those conditions to be improved.

Key words: recovery process, substance abusers, rehabilitation center, Japan

L ZL®IC

SEMRATRE L W 7 3R I3 B EIC & &
F550TIELL. EABWLREETHY, 20N
HIZZ, CONDEFERRRTA TV 7474 DK
L2 &L R EAIRD NS 2 Y fkin %
MR X 0B SN AW - 1TEIRY -
RSN 2 e LT 72D 123l F R v I 28

a) R - Al vy —
WA e
T 187-8553 HEUHR/NF-iliNITHHT 4-1-1
Department of Drug Dependence Research, National
Institute of Mental Health, National Center of Neurol-
ogy and Psychiatry
4-1-1 Ogawa-higashi, Kodaira, Tokyo, 187-8553, Japan
B I2007 42 H 26 H

i BRIERETE T

PETH), INHDEAIE, BEHRY AT L ORH
HDOHNTOREHTH L ZWHETIHEDOL DT
Bhaw®, HRICAD L, ZOEMICh B0
8% 3% 2 5 O RIFELE I [IE#3ERMA (Therapeutic
Community) | ¥ Th2EWVZETHS I,
WAL X, — iR, BRI R KGO
4 F1) 212B W T Maxwell Jones 25$2M8 L 72, ¥
O RFEALZ FlE L7-MaTH ). BAOK
IHEBEOMBROTE ) J R0, IGHA R BE ORI
T ARTHEN b OTH B W, BRI
BAERNGE LB RILFEAROER L. 1960 41X LL
BEDT 2 HTBWT, BAFARRICN T 2 BBIR
BRE LT MAOHMMEICHELTEZ, 7.
BHRILFER TR, W 2 D 2 ARG O IE
BARBROEHRHEICH E v, AT WA
DDV HENMTEH) - M - BIE Y — 2 BIET S
LR, HMAANELTEMD L ENGEE %L T2DDH

65



66

o PRI 72

iy - BEEE - MEZFRT A2 ko b5, Th
SR LIS, BB O%E L NEIENETH
LLEEZILNTVENLTH D, ZDEHDIZDIT,
BRI 72 LA Tl H RIIA LM 2 AR L
LCTBY, ZOHT, EYMHICET 5 RMEZTT
. BEANNGZREZRTUFEN L2 7T 07T L5
I NTE /o MRITIEFILFR T &R %25,
LETOMHHEOMEESCEE %~ GO T, mHEAET
XI)RMBIER I TBY, /2 ZofER )
AN YT A8 v 7 (HS b EWEAHEORESRZ
bOR5 v 7) ODIFFENE T VIEE L LCIERIC
HHIN Tz, BHRILFEGRD 2R E L 1%
AL TBY ., BUEFRRE 294  Of#ILEEKT
. ZWAEOHEMR P EIEE L VIHRICHIH B E
DEALEFEFT T2 4 H b M, FEhixEE & W
9 EHAER I BT 2 1B E & SRR R B R
TR 2 fiik L ICHERE L 2 85 BORICHB T 23
PARAFE R O LI E & 72 LT b,
B3 H bASEIIE 2 D X 5 it E kI3 Ar
FELTHELT., ¥y 233 RO
B OREDIFEALZHS L) IR
WAFENT WD, FIVZIIHEO/NS e —Jiie & L
TEZDWEH %MD 72 1985 4E20 6 &ENZH 40 4 Bt
FAET 5 X 9127 - 72 2006 EBUAE E T KIS
WHZHTTBY, 2o, Bidb e nwisyn
7 UMD PR EEGEE D WL OPEET b, ok
AN EnI ikt A LTV T, ZOFIH
B, WETRAKS 7079 20NE IS
LIZELSTBY, Iho o R Z T
WD L IEHEETH B A L LTiE, ONA
(Narcotics Anonymous D W, W AKAETEEH D 720
DHBZ NV —7) THVLRTWA 12 ATy 7 W
REBICEELHSE LTHYTWSE 2, Otk
NO7T 75 HIMAT, NANOSZE R LT
W3 ZE, @HFEAGOHR CHEEMICHIELZ RS
AMBRIANY YT - 25y 7ICE VR ENT
WHI L, REFBITFOLNDETHS I,
ZOEHIT, INFETOLYEIZBT WKL
KEH O 70 O T 28 &1, Bokz b
ETBRMADRNE IR DIV D B, Sk,
BRI ER OB A % o RO % Gb
TWLIREED 2 5N D25, AT R E
2B MMEOEN R EAABRADOER LS W &
5. MADFKBEZHITFT T TREEDGETE %

55535 2007 4F

Vo SHRED L) BRI THOYREOEWKIHES DR
W% 22 28520 L Tn < 2 LS, bosE
O LS, B EAR AL E 72 SRS WL S
A THERDPORMTH 50 EHE LT 72012
& BT 2 W AR 0 FEREINIR, A R VESE
DIODOMENHEETH D, TNETITHEEIIWL
DPDWGED e SN T WD,

9. FIHEORMES X OERBIZOVWTIE, Zh
FTOVLOPDOMEICEY, B (994%) 2°%
WZ &, SERRILELE 33.0 8T 20 ~ 30 18 (71.6%)
PHLETH 2 T L BRI A R # (53.6%)
% CRKIED S OB (377%) LifinTnb 2 &,
REDRENTWE Y EYMHEHICEL T, 15
o DURI SR % BiAG L 72 (574%) 3% w2 k|
INFE TOMAERI 10ELDTOHE (45.0%) %
<V 11 ~204F (351%) LifEvTwaZ &, fiik
AFTE O F R ARAF YT VA (67.1%) 23D
% . HBRIEA (329%). KKk (265%) &fivT
WpZl, REFHRIEIN TV,

T2, M AHAERZ TV AREE LTid, B
BS (20060 2 12k D, [HEH B OMER L LR
2 (84.6%) | [FIHH OFXIE)G OB OA
615%) ] A% v 7ORRE 577%) ] [ A5 v 7k
BoFEFE (53.8%) ) [HiHIERE AT 5B NDKS
IS EE (53.8%) | 7 &AW B Z EAPE SN TV S,

7% DA BEEMIZ OV T H W L DD DG
ENTW5D, TS (20000 7 & HaREFIHBIAG
2 ARMOM (244) CHFAHIC X D Wi
M1AEDL ERGRORE (124) Lx2BL. BEIE
M LT THEAGORERE] [Bltozs
E] [EY~OREE| VT - A7 14 —2] TR
MK CHLCHBICRIFTH o722 L2 M LT
Who T2 ZW5 (2004) P d. [EWARAERE
DZREFENORE] #RTENE LT, [HH
I\t & B b 2 WM 25 LCTwb 2 x2S
MILTHY, EES (2004) ¥ i3, MEFUHEY
PR LS T & B UL BRI I AT B R L
[BEEOZHEE] PARICEVI EZHELTY
Bo WEHLS (2004) *0%. EUKALRE S O H B
BIC X % mE %5 S 5 RE (DASH-scale) % B
&L, PR D 2 E AR WEE 5~ 10
) IZEVEE (1~34F) LHELT, ZORND

FIEWI E2HE LT,

Pib ShE ClRECHEBIZEO FE: %2 v,



o PRI 72
TR OFFIERFERE, Midtd A 2 o8, MRk

DAEMER LSBT 2 NED ST E 225 Fl
ABEDHHEOHTED X ) plfiz 7z ) mE LT
WL D, FOBRBEIZBW TR GRS LET
HHOH), T, FHMEZEFH LR ok
) AREE R IV CEMl L 723581, EoREOES
THHEL TV DR, e EIZOWTIEREHHEI N
TWRWENS W,
ZZTERHIZ. AFTE OETIRI R LEIRED
{2 o, EWRAESE ORI T 02 21205 %M
faRd, 72, BITE ORIERLH AR EZ Y
MRS 2 LT RO LIS X OE M
Batd 52 &2 HIE LCREIGREZ £t L 72, 7
e gid, oA GATA (BLF. GAIA &i29) Lw
I R REERFIHE TH ). FAITBE D kb L
THTHNTVER, SHEEOH RS, OAFTK
WCBFAANEDEES X O 2 F TOIEY TR
W QAFTHOAEB X OEREHIRROHER, @
AT ORHLLBIREDOHER, 12OV TZ O %
Bt Lk 2 i3 %,

L. X5 & Tk

WHEE, FRI7TESHIH LV FER184EI A
30 Ho 14 » A RIS GATA ICAFT L7 E~ 19 % (52
AN§18 %) Th b,

1. ##8 GAIA

TR RTH D GAIA 1&. HEHIZHTET 5 5
EIREANEB ALV 7 - R — MR (LLF.
L7 - HER— MR ERT) O O FEMELE L
THEDT S5, FEWEAIESR O 720 O [

55535 2007 4F

Mt CTh b, FakL7zLH12, 1227 v TOEMH,
NAANDBNL, YAHNY VT - A¥ v TOHEAERE
. s Eto kSRR & bl L Twb —
JiTe QAR=Y - 7ur 5 20K%, Q@M
7 E% 5l L CHMRPEAHEE RN b -
TWwbZE, OFRBEDL LN T - K- %k
FICHERe TR 72022 T0nbl e DL 7.
PR — MFERT L OEERL G E 2 ML T,
W EAE IS HIRIIEB RN ERBEOT ) GhEds
BWEBEASITORTWAZ L, REDMANZA
T5, ¥, ZHEOTU T I A RM{LTND S
EHHY. ARBIIENEETH 5,

GAIAD 1 HDOATr YV 2a— VxR 1IIRT,

2 S EIEEFFENEAN LIV T - YR — MR
GAIA O F#MMTH 5N 7 « HFE— M5
. FIEWRIEER & b ORIRB L OBAE A A
NI BT E4T>TWB NPO BIATH 5, 3
WHAFE R % b ORIEITH LTk, QWKL &
WIOIRREIEL S BIRT 5 2 & OIRAFIER ISR
LY RIS SRR & OFRMBEN DRLESE & v
IWEEBL T, HSOEETRRIEOMAREICD
WCHET LI L, @O URERZ RO R & v,
HOOREPSHE) 28, B EERROMEED
BRI L LT, MR - R - BEEA Y 2D V7
BE7UTIN, TH—T4 7T - FL—=v 7kt
KN =T - kT E—FEDF - AR LT
%o FRIFEZIROBA AL, REDRAE L V) 9
RICBEATINT, TNENOAEEEZIY KT I &
ThY., T/, RIFEE T B RIGR LB ED
O RIRH AV DORFEAG o 72#b) 5 ER 2 47
ZBEINCHDEILTHD, KFEBARANIH LT

GAIAD1HDRro2—Jv

Ry il RS

A

9:00- |/BfRE S UHE

- ERBLUVHBDERBIARENGEALE S TITD

- INFTOEFERYRDIN—T - 2—FT427

10:307 =71 > 7 RT Y TEBRT HEBORAT YT - S—F AT BE

12:00- | A R—YBEULY Y H—Tqr - a/s—=IULy
T—Yarv-IavSL]| gy - =YL Bk HE

16:00- |5 & - SROEBIAFEN R LE>THTS

18:00- | & e - HEHONANDHEAE B 5N B

67



68

o PRI 72

e BWBEBI A ) VTS ORT, BN OBIFE
R, RO, KR E IR B3 2 e,
MAER RS TV, LEIZE L TGAIA &
UL EEARERE AL TV 5,

AFTH OFRAR I, AFTRE, AR 3 7 H+6 »
H-12 7 A, B TH 5. W RE~ORAKEEIL,
EEIRF)AIN) YT - AF v 72X, BB
JOHETITbI 2. WRBE R, HEONE, 77
ANY—REFEO 72D DN HERSINC & 2 AF
WHE—WHrnwz e, HLICEIVEADT 1 — KNy
IO NDL L EOBME 2T, R BB
AT #HOEEPRESINCHE L 72,

AT QBRI X, 4 ¥ 74 7 H#EB L OHR
KNIEZIC L W irbhz, AFTBED A ¥ 7 4 7 i
. v 7 AR — MIFZERT & 721 GATA 128 W T,
HHFF)HIN) VT RS T 1 GHER LT
A Y74 7 ETOREFHB X, ARBEOEME, £
TEHE, SEWERIE. SEWELE - AR % Sk B
DHEERETH S, o0 HESXAEZICED, K
G NG OFHI B X O EBIYER IR ORI % 17 > 720

AFitE3 7 H -6 H 12 7 B, BATEEOFHIIZ
FTRTCHRERAFEEZ HWTIT o 720 AT H IR,
AHHR DL, 70275 A~OW Y Mk, Syl
DF e, K55 - BN ORI, BRI O Rl 7
ETh b,

HRE R ORELIIL, i1 AN EED 7,

W ARFZEIE. ENAER - fEt o y —REIR R
KOBEAREZT. TOHBEIESTET-7200D
THb,

57— & OHFHIE SPSS 120 ] for Windows % i
Wizo iy AT ARERIA TGO
FHREIXATD T, BEADBICE LD,

3. AR B OFHE

A V7 A 7 HER OB E O E, KR
PR P R s LT e MUINL
Neuropsychiatric Interview) HAZEM * % H\v 72,
MINL &, 12 » HAEWFEA 05% LL Lo B % 35
B LU CRINE N2, 17 O 1T, AR OGERIEH .
120 MW % &t 19 B % B§ 2 7200k
AT Y, TERHIEY 155 Thb, 4 VT
A Z7HHBD ) b BMEBOFHICOW TR, X
THEEDVFERL 72,

(Mini-International

55535 2007 4F

4. R[5 - BEIEOFE

A0 - RIG ORI X, H AR Profile of Mood
States (POMS) * % i \» 2o POMS (. McNair
SIzk s sh7z46s HHOHRARNET Y,
[B%0E — A% (Tension-Anxiety) | [#19 2 — %A
# (Depression-Dejection) ] [0 — it ® (Anger-
Hostility) ] [Tf%0 (Vigor) ] 1957 (Fatigue) | iR
il (Confusion) | @ 6 2 D54 NI % Wkl E T
&%, POMSHFHICEL Tz, ThETICHFW
TNV, N B, JRHER R Y LS S
. AR RFHERIE SN TV,

5. EHAYFE RO

F B ERRIE O, HARGERM The Subjec-
tive Well-being Inventory(SUBI}% v >7-, SUBL i,
TR RS (WHO) 12XV BIsssh/z4r 40 SHHD
FRCRREET 7, T B R & F E  - Ra kI
HBOMMHE A SFMTEL LV EMEET 5, Bk
A OMIE OO | 2K L. ZO/RNNE
W2 lid [EBOANEZELIZHERZRTTWS I
VEREXUIFEI BRSNS I HHO AT I L
LTwa | HExFH-TAETAEZLNTVS | LK
CLOHNTWAIEERT, #iZ, BRGSO
DIITHE | KL, ZORRMMRE, [OE DA
HeCTh 5 I AL DBIRAT) FLART A T A%
MEIEBZALIENTERV ] EELTWAIEER
o 72 B Bah S 2 X PN T I TR
[BEE] TE2HEE] ERE 0Lz | AW 2[R
OB TRz ha—Vg] [ HRRAE
HEE [0 O] [T ANEISH 558
2] L) IO MIRES EOFHfiA W THETDH %o
SUBI FBERICERLCiE. SNFETICH TR 4, N
M —Etk, JEAERTE UM % &S STV B A5
TR R M B R Y M S 4 T WIHE S
HiEhtwna,

I, st

1. MHREOEY - EWERE - GEE - FBHER
D il
NG EORMEE R 28T HllIEeE»B %
T, MEENIE 20 ~ 30 5% < (895%). “FHAE
12316 F (SD=64) TH o720 WAEFIEITEKEE
DL EA632% & HO Tz, BAERMEZET 5



o PRI 72

Bixh, 1FEAL (947%) PHOEIN X Y3
DG 2 AEFE L Tz,

MRBEOZNE TORYMEHE, HRIEL X OR
P B9 % 3R 2 38 3 1SR S SR B 4G
WAERNX 177 F (SD=41) TH» Y. 16 % (84.1%)
A% 20 F KW\ & BAG LTz #ERSE X
RIS b % < (500%). AHEH (31.6%) & Hi
W, B2 HHEYIZREEVHIRD S
(737%) . $HIZHE (158%). T5# (158%) & Hi
WT Wiz, THFE TORYMAHTFHERIL 133 4
(SD=6.1) T.5 LA 1 10 ERKTG 25 D % < (36.8%)
10 4E DL E 15 4R (26.3%) . 15 4E LAk 20 4F il
(21.1%) & Tz, IRITOIEWMEICHE L Tid,
15 % (789%) 75 1 4ELANIZ % A & A D SEWEL AT #%
Ba, £72. 7% (368%) 1 r AUNICRAD
M OIEYE R E A LT,

AR O RBRRIZOWTIE, 124 (632%)
AT NF TIURARHRERE @B ABE (721320
M) OFBREA L, 84 (421%) T E TI
SERATRE O I S % (GATA % &) (Z5#AT
MDA (£7213Z208T7) ORBEEA L TWw, £
72 WIBINIC AR L2194 @9 5 2007 46 1 H 31
HIAERET LT 7z 13 B0 AT HIHNIE 45 »
H (SD=36) TH -7z,

x2 AFEOMRENEME (n=19)

n (%)

B
=30} 20-24 2 (10.5)
25-29 5 (26.3)
30-34 6 (31.6)
35-39 4 (21.1)
40- 2 (10.5)
T3 B 19 (100.0)
IR R 7 (36.8)
BEER 6 (31.6)
HEER 2 (10.5)
REUE 4 (21.1)
S AR DR RE *i& 17 (89.5)
BftE 2 (10.5)
RE HY 12 (63.2)
7L 7 (36.8)
FA5EFE =R =E=1 1(5.3)

HDER 18 (94.7)

55535 2007 4F

£33 NREOEYERAE. BEE. BHEED
Ml (n=19)
n (%)
=%
= FARASR F 5 -15 2 (10.5)
15-19 14 (73.6)
20-24 1 (5.3)
25-29 1 (5.3)
30-34 1 (5.3)
M= ARy XFE 10 (50.0)
E#REl 6 (31.6)
LV 2 (10.5)
RARE 1 (5.3)
oMt 1 (5.3)
F1-5EREY BFEWE 14 (73.7)
gEEE 3 (15.8)
MAHE 3 (15.8)
B#REl 2 (10.5)
KEE 2 (10.5)
MDMA 1 (5.3)
Z Dk 2 (10.5)
EYEREHR 5-10 7 (36.8)
10-15 5 (26.3)
15-20 4 (21.1)
20-25 2 (10.5)
25-30 1 (5.3)
R ERDEYER HY 15 (78.9)
L 4 (21.9)
=il B DEYER HY 7 (36.8)
L 12 (63.2)
REE
BEELARE NG 8 (42.1)
#EE 7 (36.8)
7L 7 (36.8)
shRAE EHE R AFF 3 (15.8)
&R 6 (31.6)
#ZL 11 (57.9)
SEO AR AL 1-3 5 (38.5)
3-6 5 (38.5)
6-12 2 (15.3)
12- 13D
FEHIES O
BEHEIEY—F HY 12 (63.2)
L 7 (36.8)
5 PHE K FEIE FE R 15-20 3 (25.0)
20-24 3 (25.0)
25-29 3 (25.0)
30-34 1 (8.4)
35-39 2 (12.6)
M LN 1. IS & B ER(E°
EWMER (15F) 14 (73.7)
mYRE (14) 14 (73.7)
FEHREER (£F) 12 (63.2)
FEERAEIRE (BRE) 1 (5.3)
TILa—LEA (&) 6 (31.6)
FILaA—)UkE (145F) 2 (10.5)
BROERE (&) 2 (10.5)
BEROERMY () 1 (5.3)
KS3DBEIEY—FK (£E) 1 (5.3)
KS5DHBIEY—F (BHE) 1(5.3)
NZIEE (£F) 2 (10.5)
HiZHEL 1 (5.3
FBA 1 (5.3)

a M EE, b 200741 A31 BIRAERATE (138) DH

¢ T

69



70 FAMR ot

x4 A3~ BHLU6 5 AOEERR

37 H(n=15) 64 A (n=7)
n (%) n (%)

TTRCHOE R
ABZISBSETLS 11 (73.3) 4 (57.1)
EBBEBNARLY 4 (26.7) 3

BB IL—T~DEm

BIZ#[E 0 (0 1(14.3)
SEIZEE 13 (86.6) 6 (85.7)
IFIFEA 16.7 00
EN:E 1.(6.7) 00
BEAZFDRKR
BHIFFRE-EMICEES
FKHTIFFES 8 (53.4) 2 (28.6)
ELLMNEVNSEHTIEFES 3 (20.0) 4 (57.1)
ELLMNEVZIEHTIFESLLY 2 (13.3) 1(14.3)
EN:] 2 (13.3) 0 (.0
BOEYDRBBEOLRDIHFEZEDICT S
FKHTIFFED 2 (13.3) 0(.0)
EBLNEWNSIEHTIEES 5 (33.4) 2 (28.6)
EEBEHLZAL 3 (20.0) 3 (42.9)
ELLMEVZIEHTIZESLLY 16.7 2 (28.6)
FoIALBHTITFESLLY 2 (13.3) 0 (.0
H 2 (13.3)
BHEEESORELT S
KHTIFFES 9 (60.0) 4 (57.1)
ELoMEWNSEHTIEFES 3 (20.0) 2 (28.6)
ELEBEHNZAEL 0 (.0) 1 (14.3)
ELLMEVZIEHTIFESLLY 16.7 0 (.0
EN 2 (13.3) 00
BEOEHCHMFTRANTHD
KBHTIFFES 9 (60.0) 2 (28.6)
EboheEWSEHTIFES 3 (20.0) 5 (71.4)
ELLMEVZIEHTIFESRLY 16.7 0 (.0)
H 2 (13.3) 00
FHERICEMEENEREZBILTNS
KKHTIEFED 2 (13.3) 1(14.3)
ELLMNEVNSEHTIEFES 5 (33.4) 1 (14.3)
EBBEENAALY 5 (33.3) 5 (71.4)
ELLMEVRIEHTIFESLLY 16.7 0 (.0
TH 2 (13.3) 00
TWENNETEHILIEIFEAERR
KHTIEFES 3 (20.0) 1 (14.3)
ELoMELSIEHTIFFED 6 (40.0) 3 (42.9)
ELBEHNZAEL 0 (.0) 1 (14.3)
ELLMNEVZIEHTIEESALY 3 (20.0) 2 (28.6)
FolABHTIEESLZL 16.7 0 (.0
;] 2 (13.3) 0 (0
BE3r BOEMER
HY 16.7 0 (.0
L 13 (86.6) 7 (100.0)
EN: 16.7 00
BEIFADTILI—ILER
£/ EAv oY 8 (53.3) 4 (57.1)
3y ATHERAL 5 (33.3) 3 (42.9)
AlCHERAT 1(6.7) 0 (0
;L] 1.(6.7) 0 (.0

FAEIRICE LTI, 124 (632%) HZhFT
CHMHIZEY - F2RBRLTwb EmELTE
0. ZOREETIHERIE 253 F (SD=64) TH -7z
MINL OFC & % &, 14 % (737%) 38l 14E
BOEWEHB X OEREDOIEIEZHZ2LTBD, 2
% (105%) H37 )V 2 —VELHB X OKAE O FeHE % il
72 LTz, KEMRIEERE (RE) oSk L
72 124 (632%) TH - 72705 FEMERRE GR

1) OHEHERGTHIZ 1 (53%) DATHST,

2.AFi3 rBH LV 6 4y BOEERR

BLEIRCTIA, AT 12 7 A2 BT 2 B0 24 &
Bl ehn. A3 r ABXU6 r HOAEIR

MDA ZEFKANIIRT

55535 2007 4F

37 ARGBIERTIE 114 (733%) . 6 7 H ki
HTlE 4% (57.1%) % [Hisk COEE % HERIC
WITHTWD] EHEL TV, $72. 3 7 AR
TiE. A1 AZBRSEEHDS 6 7 HREETIX 64
(85.7%) 75 [HE2¥km ] PLEAB 7V — 712300
LTw7,

HEAGICHE LB R CSFoRTW 0, [
HIZIZOFE o 72k X 2 | [ H B & R PEE
235 [ERONKLIREHIBWTSH S ] [1K
WrLETHIERIEFEAERV] O4HAT, »
TRORHIZBWTH, ZNEN6~8HD [HT
BE2] TELELRNEVH) EHTIEES] LHEL
Tz —J, [Fon) ORI 2 259
235 & TEHEMICKM Z VW 28I L Tw
51 O 2HHIZOWTIR, [HTEFE]TELLR
L) EHTIEFEL] ENIELAED5 HNIH7: 7%
otz Tl TO2HBIZOWTIE, 37 AL
WEELT, 6 7 HRRICE T HTixE 5 [ LHE6H
L) EHTIEEL | LNETLHOHEMMET T
BIEM DA BTz,

AHT 3 7 A oIWMHERIZOWTIE, 3 7 I
1% (6.7%) D& [WMITHEOFE KD H S| &b
HLTW,

TUI—NVEHIZOWTIE, 37 AET64
(40.0%)\ 6 » HEERIT 34 (429%) 25 [3 7 HW
WL o fKIERERA D 5| LB LT,

3. K7 - BIE DO

AHTRRZ B B35 5 19 %0 POMS 135 % ., [d
A NTTBE (30 ~ 39 F) * & Hil§ 5 &[4
IO —%HAAR] [REL] [h% - k] O/ R
otz (M1,

Kz, NI 6 » BUL ED 7412835 6 7 A
o POMS #5502, — M N BES ML
BL7AEREZ 2 1R AFTREOR DR DK
ED o7z #1920 -#FbAAIIZOWTIE A3 7
RAREICIZZ D OUENRDO LN S ODKKRE L
T AR A6 7 H R
BLTiE, BEAFROMMEL £ TELT 2600
AR BTz, [REL] [A% -8k 12OV THH
BN 2SFRD b NTze —TF . WEHE D AFREOH
HE—MANOBERREOENIKREL Bh o723 20
ROOREDH B, 9] I LTIE. A3~ H
DR TIE—ADBEREL T T L, 20tk



TR SE 5553 5 2007 4

FiRTRZ {5 0%6AA RBUEBE ER i) REL
(O —MEBHE (30-39F) W }RE (AFES | (POMS)
1 MREE—MAOBMEE D POMS BRAD L
(BFR)
20
[190)
15 = = qg;%
5 133 N
119 124 126
10 - —110.7 S T M
5 L | | I
0 Lot
REFR M5 2%LAH BUBE ER s

(POMS)

[0 — #2311 (30-39F) O HHRE (AFE) OXEE(AFYA) OXEE AR A) |

2 MHHRED POMS BROHER & — R AOBMER & DLEE

AT 6 7 HOR T OELO@EN 258D S b
LoD, —FANBUEDOLVIZE EE 5T,
&) B L TiE. AFT3 » HolkgT—# AL
BPARELL B L, AFT6 » AREIZBW T
ZOULNVIIEFRE S Tz, AFTRRICIZ— A
R R L TR OB B o 72 R D) — i
& AT 3 7 ARETICIE, A B S DR
EH L. AFF6 7 HE S TIEENATEIC LA 515
2SR H Tz,

4. EHEREBOTME
AFTEEIC BT 208535 19 % 0 SUBIL 18- 4 % —

AR CEIAE#G 464 2F) ' #5305 L i L 725 4,
PatE G R nl & 0 b B EBAR RIS ED S B M)A
Aoz (K31). Wi, FPREREI LKA
HPVE & el L7258 %2 X 3-2 1R, SUBLO 11
DTMREDH B, [FKiEL OMR] 3, REER
FELLOMRIZHTZ2HATH Y, HRHEIZITH
BLEWT EPSBINL 720 BRI e &
DERE] THE] TERE] EREoXR ] i
M2z BEENLH 20 BRIRED [
&I THE] o, —BRADBEME LB L T
WSRO b7z, —J7, [EBBE O R ] [Hh&
W23z | o, —RADBEE L TEw

71



72

o PRI 72

A ATRD b NTze BHRENEICET NS DR %
T b= V] [ R [Ham o7k
RO ORR] TN T HREE] 095, [Hh
ea >y ba— VR[N 2%25) ORI
AR T B R DR RS NI & i L
TRWEI AR b7z,

Kz, AP 6 HULED 7412835 6 » A
@ SUBL 1m0 %, — M NCIB P & i L7z
R 4R T o Btk - BRI E bICR& R
ZAGIERED & T Btk - BEERERIS R & SIS A3
HOW i TIIZ A oUEERIRARSND OO, AT
6 r HOREClE, AFTREEZED ) ooz,

z %5

1. AFTEIC BT 2FIABEDEMS LV ZhETO
EMFERARR
AFTBEOXNREDEMEL L2 L E TOIEWEH

Wiz, =85 (2004) P 370V 7 x5 E LT -

oA R L IS % & W oo dhE b & HE

MARO LN, £9. BEOHEIIO VTR, K

ADY100%, &V 7 AN 994% TH Y, 1FIF4

HHBEMTH o720 ERICOVTH, KWANRE

D AT ERA 316 . ¥V 7 AT ICBT 5

AR R TP UL AT 330 FTH D K E e AHEX

b tEbhs, —h, BUEOF 725 4G

55535 2007 4F

DWTIE, KA TRBOBEIATMT% LI1ZL AL
ZHOTWADIIx L, v 7 fiEE 3G RED
EAD353.6% L Do 1o

PEFE T H AR RIC D W T, MRk &E#EIZ XD
S L 72 BRCR OB gERE R L kT 5 & K DR
Y —FBXU () BT E Y — FoRki 2
T HEDEERELLED 5727 bAETIE, I
PRI 1 3B 1) 2 AR AR SR THB Y
ZOHEEG LK T L L RER VD, EOFMIZIE
[EEP R ICHEREWISER L 2w e85 e L
THEITFOLNTWA I E0D, Wil EIZHEETH
0. T HHEMEEEZET 2BOEEGPENZ &
b GAIA OFFETH 2 WHEMED D 5 6

(B R
60
50 52.2
40 437 ||
30 | 356 (T3
20 — |
10
0
514 =i Pt RIE

(suBI
(O — B (F19464F) BREE (AFE) |

(3t / BRALEEAR) DR

(18 )
18
16 PP —
16.6
14 15:8 ;5 15,1
12 —
10 —
8 | |
6 1.3—F— 1
2 : L L
° = = = R it 73 B 3 N
2 73 1= 2 # = i 1 & £
% 3 % e iy iy o) o) =
» 1 1 x 1 it
53 53 = ied > +
Z Z v 53 A %
N 2 Mt %
[O—RBH (FH464F) ONRE (AFE) | (SUBIFHRE) T (% B
L £
2 2

32 WHEFEE—MAOEMED SUBIESR (10 D TFRIRE) DOL®



FARERTZE 553 5 2007 4E
(I%ll\\)
60
50 52.2
40 421 1430
. |356 AR
30 310 31.0
20
10 -
. St
514 B FEtERIE (SUBI)
O—f8 B4 (FEHW46.47F) O FHRE (AFTHE)
O xRE (AR A) O x&%E (AF6~A8)
X4 MWNRED SUBIBADHEZEE—KRAOBMELRE DR

I L Tl ARSI 53EWEH
BHIRAEHIE 15 ~ 19 ¥ 23 736% £ LV DKL, ¥
V7 AETIE 15 F DATAT574% & % hr o 720 1
PR, AFATIE 5 ~ 10 4E K A% 36.8%. 10 ~
20 4F K A5 474%, ¥V 7 FAETIE 10 SELL T 2
450%, 11 ~204EA3351% TH D, KEZ VDD
LD, FRMMAEWIZOWTIL, AREAIT
HHrHEDOEE (105%) 25, F U7k (329%) &
LT R AR S N7z #I SRR L
Tid. ZRH (2003) ' B2 AFHOT N Y ZxfH &
LCATo oA R E KT 5 & ¥V 7 AT
HEEH] (66%) THDHDIH L. KT SE X
Kk (50%) H3%Hh o7z

Pl AFEONSEEZ L, BoBEYEZIF AL
TWBENE o725, Thid, FiEETRE L7
AR O TIAFRTDH 5 &\ 9 Jitiik D5 % S
LTwbEWwz K)o KIEHSHRM O 2
SRR 7 3R % 2 EIS AN AFTEH % 85 s
A, B2 1 AEDLE SR 51213, FORED
HHRREHE R RFERNNCD D WL EE 7D,
ZOERT, KA LRHEL, DOE O 55
WRAFEZ 2K L TV A EF L id w23, Yl
JHBIIRAER DS LI BN &, BRARITIE R R
R S EWE AR F 2 H B 2 &, ARREHF
DIKAFZE RV TN & 7 ESEY IR % 25
ZoWTh, 72, ThEITOREMLREY LK
LCHBFREEN B VERTHL 2L L, RIFEPR
JEBRBE B 2T T A RSN D 5

2. AR D ESES FOEMFERIKR

A3 r Ao HCHH & i LT, 6 » AR T
I i CTOEHZARRICHTE TS L%
TLHEOEEGHPRT T 2D ALNT, /2 &
HOBAEIZ VT NORETL RN TRD D
OO, [ ol ) ORI 2ZEDI1275 I
FIEIC R 2 WEH 2T L CTwa ] vz,
HIEIARKD HNBFTFHIZOVTIE, R1Eh 64 H
BEIZIZ T HTIEEB I EHoDEnH EHTIETES
1 &S 2B OEEIMNT T 2 EHHE Sz,

AT OIEYHEHIZOWTIE, 14 (67%) (2L
FHHEDEHDN A SNTZDHRTH > 7205 BTN
TIE # 4 BIAS AP IR B S 5 L Z LT
W7z,

BRERPLE. AFIPS3~647 AR\ 56
2y BEWRAAE D ET I WIS 7z A H
BIZRAD ETHHEN0, Tar 5 50D
HANOEFEAMK T 3 253D 5 2 & HER S
B FYMRAREDS, Y IRW A C B9 5 R
LEEST. ZOANDOAEB L AKEEKIZIL
BrBLIZTHETHLILZZADL, A
D 7 VB IS O R 2 8 &L SEKAE O HEAT
EEDITHIIOVIABY R BT SCWEOE 2
TR BTN TH AL L2 AT LNTE, M
DTHROZ L LHWZ 5,

COW A, EYHSF NI RERIGHTT, i
DIV — WZHE, R & SRS 2179 2 &g,
HRTBOBEPSEFICEETH A ) TOHEK

73



74

o PRI 72

T, AR E L -7 GAIA b, YDV —
R BRER BRI N TV B HERETH A B
S EAT) BORENFH W L2V, fkil
BHHEOVAZERTHL L VbR TWEZ LR D
by HEPLETH L, T2 5K BilxER
52 ET, EBICAFTH, BROKEIHRICE
DOREFG T2 hEMET LTV E 0,

3. AT OREM OEIREDHTE

AT O R IREE 12D W Cid, POMS % —
M NTTRE L IR L7258, TH19) > — % Hiddk]
MREL A% — Bk ] ORI LAVRENT,
CHIEFRE (2003) ' DIV s AR E D K
LTBY., FHEZoWmGom T, ZhpEHEOH
BAEIR & L CoMiBEo BB ER, N8 D
W o 522830 SRW A ARG 2 © O 15 Bh I BT LC
FAMRMD DL EE2ERELT VA,

CHSDOTEMICHT B %A LDPOREEZESIC
. SBRNREOEBERED &0 kA A 1T
VEH D % 5, Al O T S 7z BIRGE L I,
AHTRICEAR R TH 5 72[#19 D — ¥ H A A [ IREL
(A% -5k 25 A3 » A3z h&®Ed 5
OO, A6 AW LTI OEALT 2[5 A
SN2 2 Thbe Lorr 5 (1990) ' 13, WEHE
WD 720 DFAEENGH 7 0 75 25 Oy F % 5§
BLIFGEDOH T, EHFIRIR AR > 72—
@ POMS 15 2575, 4 BB 12 1 Fhigeont I BE & [ L
NVFEFTHELLEZ EEHEL TS, Mc Mahon
5 (1986) " b 6 MO ARRERICLY, T a—
WAKTFEH O POMS B AA BICE#HE L -2 L %
WELTWEA, IS IEWTRY EIERETH 5o

FEW I & BT B BREE. AIBIRZ: &2 50k
N, Mk e V) BRI CHEREZITA I & T,
—REIC R AR X5 2 b oo, —EWIHE %8
Xp b, FEAETGDOZ ML A, MHERAS v 7D
Ry FERANORLE L ENHE D FOIREIEAL
THILRTHICEZONDLILETH D,

GATA 3 AFTI 238 < % <IEAFT3~6 7
AOBIC, HMSERICHNT T, FEREOT LN b
RHEL. RS ZE2HERLTWAZ b,
6 7~ AREEIC B 2 KRB O BALIE, UL
B AL TV BRICBT 5, WfFT 2 EER AL
LBHEDOHC & O B EFexk ABIRIC
LB ANV AR EDIRNTH B HEEDD 5o

55535 2007 4F

WFIUZ LA, SRR E RO Ty AL LaskaH
LTd. FPAOPIIC & ) B H DL EDHS <
ZE, AMLADHEEOY AV ERTHEIED %
PETEZ L E, ZORNC, HANE LAY X
LR TS T ANOR) HAZMRL A5,
W2 S AEEAOBE L 2L o Tl 2
A, RO ERELEE OV LOTH D I EHn
ZE90

AT D E B IEIC DO W T, SUBL &M%
M NI E & el U 72AE 3, & QISR o
BIMENZ EAVRE NIz BTERIE TRk & 2t
RoNahozBie LT, BHEEEICET S
TARE MERAOXL L] AWML AL 25 —#
ANTEBRLTEWEINCH 722 EE 2615
A TEBRBEOXZ] OBEIEHNZ Lk, BoE
B %521 T 5 E D%\ GAIA O TH 5 W hE
WAd s, Fiz. BHBIHEMCHET 2 AL
DT [ BRI Z bR < 3 DO TR BN
a2y ba— k] THRWEo%05) D4R
AT B REE] OFEAMENZ LItk s
DTHoTzo T, AT EBWFERIEOHERIZ
DWTIE, KRR & FEE. AR 3 » HRETIES
VORENRALNDLHDOD, 6+ O T TIXHE
EALY 2 A BTz,

IAFHEH @ QOL (Quality of Life) 122w Tid,
INFETT NI =N OIifiEr 23T
D, TV I = IVIRAHES ® QOL A —f ARl
BYREEZET BB LR L TR 23, £
COMBIZE > THFFERTWE Yy 7Trva—PL
NOWEFHE 2% & L2#4 T, Smith 5
(2003) * A%, %5eE O QOL \FIEL @i B2 A
THEFHICIET 5 I EENZ e 2HmE LT 5,

LAl BEoffEictse, MELHEO
QOL1Z3 7 HTMAL L NZED K L OfFLE
PELNTHEY P, KHERRE L E D ADS
NGdolzh, TOMHOOEDE LT, FHLZ
REO#ENDEZ N5, WFOMIE TR b HEIC
HWHNTELZREDDEDTH S SF-36 (MOS
Short-Form 36-Item Health Survey) ® . f#HEd
3 QOL (HRQOL: Health Related Quality of Life)
ZHETHIRETH ), — M QOL & gL <.
TEHEIRRE DT LR - A0 - BB RE IS R %
Rl 2 A S B MM QOL & 0 & fEHERS
HQOL D F ASH R 2 W LR 3 W etk dsd 5 o



o PRI 72

T2, EBIWERKICHET A58 0HBIE.
POMS (2 & 2 %45 - &A% O FFAM & WAk o i % 7R
THDD, POMS E KT % & ZDEEHIF %<,
RO —RE 2 RPN K D EZHITEE LI Wb D
TH DI LR S N7z,

4. HRDBERS LS EDEE

CHETIATONIIIZE L OREBIC L D AFHA
IR SR B AG A i R0 40 S 264 72 12
Lo OO EEET A2 LWL MR- 72,
IS DOEFIZEIRBERRRLRIEDREFIRI 2 &ED
DD B Rtk D D . 15 bR RDO—RAbIZ
BHEETHLRIEE R LRV, /2, HREOK
AT Th o 72720 FEM B METAMT Z o 720

SR ARSI & T KL OHIREE T
ORI EICHF G T2 EROERR Lo 072
Vo B, BT OB Z KBS A2 T b
DETIEINFE THL2IZEN TR Do 72 i
Rz FHEO RPN PRe, REPRICHET 5%
HOREDPHRIZE L THH )0

3k

1) Cisler RA, Zweben A: Development of a com-
posite measure for assessing alcohol treatment
outcome: operationalization and validation. Al-
cohol Clin Exp Res 23 : 263-271, 1999.
2) De Leon G: Therapeutic communities for ad-
dictions: a theoretical framework, Int J Ad-
dict 30 : 1603-1645, 1995.
3) De Leon G: The therapeutic community:
theory, model, and method, Springer Pub-
lishing, New York, 2000.
Donovan D, Mattson ME, Cisler RA, et al. :

Quality of life as an outcome measure in al-

4)

coholism treatment research. J Stud Alcohol

Suppl. : 119-139, 2005.
5) Encrenaz G, Messiah A. : Related Articles:
Lifetime psychiatric comorbidity with sub-
stance use disorders: does healthcare use
modify the strength of associations? Soc
Psychiatry Psychiatr Epidemiol 41 : 378-85,
2006.

6) MEZDILT AFEHE 2 FORROKER

55535 2007 4F

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

P FEEIEEANGEIE ALV T - R — M
7807, A, 2006
T, EM, SHEMR0 b 3EmK

T D S JtiFE 7V 27 2 BT % 5 o Bk
BRI T 2078 . HAT7 Vv a—v - 8y
FHERS 35 ¢ 258-270, 2000.

T, wHE, SeHMEEZ Ml BT
FEHDOMBIZBT 57V 7 FIHOARE . H
R7 NV a—)b - YR FRHERE 39 @ 118135,
2004.

PTHETE TS - SEWARAF 2 2 C ity L,
2000.

Lorr JA, Lorr M, Devlin P : Mood changes
in substance abuse patients as a result of
therapy. J Clin Psychol 46 : 912-915, 1990.
McMahon RC, Davidson RS: Patterns of sta-
bility and change in mood states of alcohol-
ics in inpatient treatment. Int J Addict 21:
923-927, 1986.

McNair DM, Lorr M, Droppleman LF: Pro-
file of Mood States. Educational and Indus-
trial Testing, San Diego, 1992

ZWHo %, MR- L E B iR TR % e
VT % HWARARE S O FERBIZ BT A 78 — BUE
WNCBT Y RME L BREOR IS — |, F
1 15 AR BEIE A S @ R A Ze B mli Bl (2 2
2 DREHERH AR 7EFSE) BRMICZB T 5287
T2 RRZEH &R ICB T 298 WFgedik
i, 2004.

FRBE D [THIEER] 12D WTOF%E . Pk
15 4F PR A G @ RL A 7e Bl Bh 8 (ER3E%L
EROIITEHE) EWEH - REFoEEL
Z O SR - RIS 2078 e
i, 2004

Morgan T]J, Morgenstern ], Blanchard KA,
et al. : Health-related quality of life for adults
participating in outpatient substance abuse
treatment. Am J Addict 12 : 198-210, 2003.
HHEE A7V — T OFEBIZHET 15,
SR 14 AR IR A S @ R AT SR B A B 4 (R
WEERGWIEHEE) EWHLA - BAFFEDHE
REEHR 12 B3 2 WF S8 M OFE S AR 3 IR IS 1 B
A58 WF7EHGE R | 2003.

Nagpal R, Sell H: Assessment of subjective

75



76

18)

19)

20)

21)

22)

23)

o PRI 72

well-being. The subjective well-being inven-
tory (SUBI) . Regional Office for South-East
Asia, World Health Organization, New Delhi,
1992.

Narcotics Anonymous (F NV I 5 4 7 A7
J == A 5 MHARFEREIR) | Narcotics
Anonymous World Services, Inc., California,
2006.

KEF#, FHH 28 WHO SUBIL (The Sub-
jective Well-being Inventory) F5l& , 4&F
o5, WAL, 2001.

KPR, w055, ERER) D MINL K
B g msRs: QGETh, BAEE , )
3L, 2003.

FEIRF I ¢ AxE O RGHRF IR X 12 35 1T B 3
B R R D FERE R AT | PR 14 AR BRI AR
FEF AR B S (BELEREIITES
) HWE - AR O FEREILIR I 3 A 4F
FE M ORI 2 F%8 WEgEH
i, 2003.

Sheehan DV, Lecrubier Y, Sheehan KH et
al. : The Mini-International Neuropsychiatric
Interview (M.IN.I.) : the development and
validation of a structured diagnostic psy-
chiatric interview for DSM-IV and ICD-10.
J Clin Psychiatry 59 Suppl 20 : 22-33 ; quiz
34-57, 1998.

WEAR LA, =850 % @ EYKAHER B Bml

55535 2007 4F

24)

25)

26)

27)

28)

29)

30)

R “DASH-scale” OF% . HAT7 VI —
W« HEPE S MERE 39 1 537-547, 2004.

AR L, AR Rk i 0 WK
HEH L 2 A7V — T D= — Xidiii7z &
NTwar-2EFVIREIPS - HRT
Va—)b - EPERFRMEE 41 1 100-107, 2006.
Smith KW, Larson M]: Quality of life assess-
ments by adult substance abusers receiving
publicly funded treatment in Massachusetts.
Am J Drug Alcohol Abuse 29 : 323-335, 2003.
FIHE © BHRETIVE L COREMIER YRR
FERETEIR RS AIRHB#RS: 19 1 1281-1287, 2004,
Ware JE Jr, Sherbourne CD: The MOS
36-item short-form health survey (SF-36). L
Conceptual framework and item selection.
Med Care 30 : 473-483, 1992.

Wesson DR, Havassy BE, Smith DE: Theo-
ries of relapse and recovery and their im-
plications for drug abuse treatment. In F.
Tims and C. Leukefeld, (eds) Relapse and
Recovery in Drug Abuse. NIDA Monograph
72 : 5-19, 1986.

BRIDA , feid— © HAR POMS F51, 4
TED, WA, 1994,

Zweben A, Cisler R: Composite outcome
measures in alcoholism treatment research:
problems and potentialities. Subst Use Mis-
use 31 : 1783-1805, 1996.



A ORIERTSE 531 77-84, 2007

[FEE]

7S

K AZ Il 2 W5 0> 15 9 A0 i S

BPiGBh & SORMEAFTE IS DOV T

— SEARSMRA IS X B PR B -
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Abstract

The present study investigated brain activity during lying. It utilized a computer-based inter-
rogation program and near-infrared spectroscopy (NIRS) to measure the hemodynamic chang-
es in the dorsolateral prefrontal cortex (DLPFC) . The interrogation questions involved social-
ly and sexually engaging sentences with moral connotations, and non-embarrassing sentences
without moral connotations. Twenty-two healthy volunteers (21.0 = 1.5 years old) responded
to the sentence stimuli under three conditions; (1) telling the truth, (2) telling a lie, and (3) at
subject’s choice. The subjects’ response time (RT) and skin potential responses (SPR) were
monitored during the experiment. A significant difference in oxy-hemoglobin (oxy-Hb) level in
the DLPFC was found between sexual and social sentences during lying (p<.05) . The mean
oxy-Hb level was significantly higher during the former (95% confidence intervals: sexual
[-2.57e-3, 1.51e-2], social [-1.57e-2, 6.46e-4]) . Furthermore, as for sexual sentences, the oxy-Hb
level was higher when lying than when telling the truth, whereas it showed a reversed pat-
tern in social sentences. However, no difference between lying during sexual and social inter-
rogation could be detected in the RT or SPR findings. Our results suggest that the activation
patterns of the DLPFC are significantly modified by the context of interrogations during lying.
Key words: lying; self-involvement; social cognition; Dorsolateral prefrontal cortex (DLPFC) ;

Near-infrared spectroscopy (NIRS)

I. INTRODUCTION
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Lying is a challenge to psychiatry in that it can
ruin the reliability of psychiatric diagnosis and
evaluation, which are mainly based upon the pa-
tients' self-statements. It also causes a complicated
dilemma in the courts, where the true statements
of suffering and mental symptoms are often con-
taminated with exaggerated, erroneous or false
statements for the sake of undue profits. Histori-
cally, the polygraph, a multi-channel physiological

recording, has been widely used as a lie-detection
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device. This is based on the assumption that liars
will be more aroused than those telling the truth,
however, this premise is theoretically weak?.
While the lie detector relies on the peripheral re-
sponse and has brought very little insight into the
neural mechanism of lying, significant progress has
recently been made in the neuroscience of decep-
tion, lying and social cognition. Functional imaging
studies have employed a variety of techniques to
identify the neural correlates of deceptive be-
havior” @ 19 1919 18 1 ving is a complex cognitive
process involving cognitive-emotional interactions,
including processes such as response inhibition,
cognitive control of behavior, and executive func-
tion'”, and exhibits features consistent with the use
of the ‘highest’ centers of the brains in liars'.
Despite the diversity of paradigms used to date,
most studies have found activation in the anterior
cingulate and the prefrontal cortex, areas involved
in response inhibition and behavior modification” .
These results imply that these regions are impor-
tant for lying in humans. However, reports have
been inconsistent regarding dorsolateral prefrontal
cortex (DLPFC) activation. Recent works of Phan
et al.”, Nunez et al.”?, Kozel et al.” and Lee et
al.12) have found DLPFC activation, while no acti-
vation was found in other studies ? * V17,

The lack of DLPFC activation was presumably
because the interrogation processes used in their
study were too weak to evoke conflict between
what is really true and false'”. Creating a false
story amidst the conflict will include more com-
plicated cognitive work than simply holding dual
true and false stories and the use of interrogative
processes actually related to shame, sin and social
desirability. We thus decided to convert moral in-
terrogations into a self-relevant style to investigate
brain activity during lying, so instead of asking
about general moral issues such as whether rob-
bery or stealing is a good thing or not, we asked
whether the participant had ever actually com-
mitted some immoral behavior such as theft, de-
ceiving friends, sexual emotions and so on. Recent

functional imaging work has shown that tasks of
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an autobiographical (self-relevant) versus nonauto-
biographical nature show distinct neural activity,
which is indicative of emotional process 19

We used a relatively new technique of brain im-
aging for measurement, near infrared spectros-
copy (NIRS), which would be preferable to other
techniques in that a participant can sit in an or-
dinary room with the examiner while lying. The
system uses NIR light to measure non-invasively
the changes of oxy- and deoxy-hemoglobin (Hb)
as well as total blood volume changes in various
regions of the upper levels of the brain (cerebral
cortex) 2. NIRS allows completely noninvasive
measurement enabling repeated measurements,
however, NIRS measures only in the cortex imme-
diately beneath the probes but not in the deeper
brain structures.

According to Drevets?, excessive hyperarousal may
interfere with the cognitive processing, which actu-
ally seems to be accord with our daily experience.
Simultaneous monitoring of the hyperarousal and
cognitive function during lying will thus be neces-
sary in order to arrive at an adequate interpretation.
We therefore measured peripheral hyperarousal by
way of the skin potential response **.

Overall, we predicted greater activation in the
DLPFC region for lying over telling the truth, and
increased reaction times for the lying response
indicating the presence of an interference effect.
Furthermore, this study aimed at clarifying the
different interrogation contexts through evoking
different emotionality might have an influence on
DLPFC activation.

II. METHODS

1.Subjects

Twenty-two healthy subjects (11 males and 11 fe-
males; mean age 21.0 (18-25) years) , medication-
free and right-handed assessed using the Oldfield
handedness Questionnaire (1971) ' were recruited
at a university in Ichikawa, on the condition that
they all regularly attended the course. Written

informed consent was obtained from all subjects
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before each investigation. The Institutional Re-
view Board and Ethics Committee of the National
Center of Neurology and Psychiatry approved this
study. The subjects received monetary compensa-

tion for their participation.

2.Experimental Task

The “Social and Sexual Deception Protocol” (Nioka
S and Gur R, unpublished) , used in the present
study, consists of three question categories repre-
sented by sexually oriented, socially oriented, and
non-embarrassing sentences (e.g., sexual sentences:
“I had an affair outside of my committed relation-
ship” , “I am sometimes amused by a dirty joke”;
social sentences: “I received too much change
from a salesperson and did not mention it to that
person’, “I always take responsibility for my mis-
takes” ; and non-embarrassing sentences: “I am a
resident of Alaska”, “I have a long last name”).
The sentences were translated into Japanese. For
this study, the back-translation method was applied
in order to ensure the semantic equivalence of the
protocol. Two researchers (MN and TS) translated
the protocol from English to Japanese. It was not a
standard back-translation method that a research
member of this study translated the material from
Japanese back into English, however, one research-
er (YK), who had never seen the original items,
translated the material from Japanese back into
English. The English retranslation was verified by
SN, and thus permission was obtained for the use
of the translations. All expressions were expressed
in one full sentence, and a total of 24 sentences
were used, including eight sentences per question
category. Each subject answered every sentence
once with the truth, once with a lie, and once ac-
cording to the subject's choice. The 72 sentences
were presented in pseudo-randomized sequences
according to a computer-administered interrogation
method, utilizing a visual mode of sentence presen-
“tell

a lie”, or “subject's choice” appeared beneath each

tation. The answer type, i.e., “tell the truth”,

sentence. Each sentence appeared on a 17-inch

computer display for 10 s interspaced with 5 s rest
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periods. The display showed a black background,
and the character font size was 24; the sentences
were displayed in white, and the answer type was
displayed in green. Subjects replied with a “yes”
or “no” using the designated mouse (left side, yes;
right side, no). Response times and accuracy were
recorded and verified. The accuracy was defined
as the number of incongruent answers, namely,
if the answers to “tell the truth” and “tell a lie”
were the same, the responses were counted as
errors. The mean number of characters in each
sentence were 21.6 (5.4), 21.0 (6.7) and 10.8 (2.7)
(mean = SD; sexual, social, and non-embarrassing,
respectively). The non-embarrassing sentences
were shorter than sexual and social sentences
(F[2.21]=11, p<.001).

The subjects were visually familiarized with the
experimental setting and procedures in order
to minimize anxiety and enhance task perform-
ance. They were asked to answer each question
accurately as soon as possible. The subjects were
trained for four trials, and if they had no problem
using the mouse, the experimental protocol was
initiated. The sentences used for four trials were
different from the 72 sentences mentioned above
and these four trials at the beginning of the proto-

col were excluded from the final analysis.

3.Skin potential response (SPR) Recording

The skin potential response of the left hand was
recorded in all of the subjects. Standard surface
EMG electrodes (Ag-AgCl, 8 mm in diameter)
were placed on the hypothenar eminence and a
site over the ulnar bone two inches from the elbow
Y Skin potential signals were filtered and amplified
using a bioelectric amplifier (MEG-2100, Nihon
Kohden). The low cut filter was set at 0.08Hz and
the high cut filter was set at 30Hz. Skin potential
signals were digitized at a sampling rate of 100 Hz
and were entered into a personal computer.

Subjects were requested to keep their left hand
as still as possible to avoid movement artifacts
in the recordings. The SPR for each subject to

each question was determined by subtracting the
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baseline potential level (for 5 s before a question
was presented) from the peak change from the
baseline, which occurred not less than 1 s and not
more than 10 s after the question was presented.
The responses of each subject to every question
category were averaged according to the answer

type.

4.NIRS system

NIRS measurements were performed using an
ETG-100, a 24-channel NIRS instrument (Hitachi
Medical Corporation), using continuous near infra-
red lasers at two wavelengths (780 and 830 nm)
modulated at different frequencies and detected
with lock-in amplifiers%) . The nine optical-fiber
probes used at the incident and detection points
were mounted on a flexible shell in a 6 cm x 6 cm
array with an inter-probe distance of 30 mm. The
posterior edge of the shell was placed symmetri-
cally at position Cz according to the international
10/20 system6> and parallel to the midline of the
cerebrum. The target of this study was the area of
the dorsolateral prefrontal cortex, therefore loca-
tions F3 and F4 on the subject's scalp were identi-
fied in order to obtain hemodynamic responsesw.
Channel numbers 8 and 22 were identified as the
left and right DLPFCs, respectively. Data were ac-
quired in 0.1 s intervals. NIRS monitors used two
different wavelengths for oxy-Hb and deoxy-Hb,
however, for the analysis only, oxy-Hb was used
because the correlations with cerebral blood flow
have been shown to be stronger for oxy-Hb than
for deoxy-Hb'™ .

For the baseline correction, the mean of the signal
intensity during the “baseline” period (5 s before
the trial) was calculated at every trial and then
subtracted from the signal intensity during the
“task period” in each trial. The responses of each
subject to each question category were averaged

according to answer type.

5.Statistical Analysis
Differences in the mean response times (RTs) and

SPR levels were compared with a two-way repeat-
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ed measure ANOVA (question category x answer
type). To examine differences in the mean oxy-
Hb levels, a three-way repeated measure ANOVA
(question category x answer type as within-sub-
ject factor and laterality as between-subject factor)
was conducted. Taking into account the sphericity
assumption, degrees of freedom were adjusted,
employing the Greenhouse-Geisser approach when
appropriate. When significant differences in a par-
ticular question category were observed, a paired
Student's t-test, adjusted for multiple comparisons
according to the method of Bonferroni, was then
performed for comparisons between subcategories.
The data were analyzed using the Statistical Pro-
gram for Social Sciences (SPSS, Windows version
10.0). For the statistical analysis, all data, which

included the responses as errors were used.

. RESULTS

The mean error rates were less than 15% in
every question category (mean % (SD) sexual,
14.2 (14.1); non-embarrassing, 12.5 (11.6); social
9.7 (12.2)). The error rates were not significantly
different in terms of the question categories
(F[2/42]=1.2, p=0.32).

The RTs for each question category, averaged
across subjects, are presented in Table 1. There
were significant main effects in the “question
category” (F[2,42]=103.7, p<.001) and the “an-
swer type” (F[2,42]=30.0, p<.001). The RTs were
significantly longer in cases involving sexual and
social sentences than in cases involving non-em-
barrassing sentences. With respect to the answer
type, the RTs were significantly longer when the
subjects were lying than when the other answer
types were employed. For the SPR levels, there
was only significant main effect of “answer type”
(F[2,40]=3.5, p<.05, see Fig. 1). The SPRs tended
to be higher during lying than other cases, how-
ever, the difference was not significant. As shown
Fig. 1, the SPR was higher during lying compared

to telling the truth in social interrogations and the
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difference tended to be significant when examined
with the paired Student's t-test.

Next, the NIRS data showed only a approaching
significance of the question category x answer
type interaction (F[4/168]=2.6, p=.06, ¢ =.75).
The simple main effect revealed a significant dif-
ference between sexual and social sentences with
the “tell a lie” answer type (p<.05). There was no
significant laterality effect, therefore the oxy-Hb
levels shown in Fig. 2 were averaged levels of the
right and left DLPFCs. As shown in Fig. 2, when
the subjects were lying, the mean oxy-Hb level in
association with sexual sentences was significantly
higher than that associated with social sentences
(95% confidence intervals: sexual [-2.57e-3, 1.51e-2],
social [-1.57e-2, 6.46e-4]). The same ANOVA as
mentioned above was additionally conducted for
data, excluding the responses that were the same
in response to the lie or truth prompts which were
classed as errors. When the subjects were ly-
ing, the mean oxy-Hb level in association with
sexual sentences was higher than that associ-
ated with social sentences with approaching
significance (t (21) =1.8, p=.08; 95% confidence
intervals: sexual [-7.18e-3, 1.48e-2], social [-1.70e-2,
3.35e-4]).

There also appeared to be a reversed response
tendency between sexual and social sentences in
terms of differences between oxy-Hb levels as-
sociated with the “tell the truth” and “tell a lie”
answer types. Therefore, we performed an addi-
tional analysis of the differences observed between

sexual and social sentences in terms of differences

Table 1. Response time (ms) for each question category

Mean  S.D.

Non-embarrassing sentences
Subject’s choice 2704 562
Lie 3063 590
Truth 2562 496
Sexual sentences
Subject’s choice 3912 616
Lie 4299 800
Truth 3907 690
Social sentences
Subject’s choice 3721 702
Lie 4331 910
Truth 3554 601
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between mean oxy-Hb levels associated with “tell
the truth” and “tell a lie” answer types. The dif-
ference was defined as a delta between mean oxy-
Hb levels associated with “tell the truth” and
“tell a lie” answer types for each sentence. One-
way analyses of variance (ANOVA) with repeated
measures, considering question category x lateral-
ity, were computed to test for possible effects of
question category on the mean delta oxy-Hb levels.
The main effect of question category was only
significant (F[1/42]=11.8, p<.01). As for sexual
sentences, the oxy-Hb level was higher when lying
than when telling the truth, whereas it showed a
reversed pattern in social sentences as shown in
Fig. 2.

From a comprehensive viewpoint on levels of oxy-
Hb and SPR responses, 73% subjects showed a
higher oxy-Hb level when lying in sexual sentences
than in social sentences, and 76% subjects showed
a higher SPR during lying than telling the truth in
social sentences, and both activities were shown in
62% subjects.

IV. DISCUSSION

The RT was always longer during lying than tell-
ing the truth in any type of interrogations, which
is in accordance with the assumption that lying
requires longer pauses and more complicated
processing than simply telling the truth'”?” . This
also shows the good reliability of the participants'
performance in answering the interrogation ses-
sions.

In contrast to our hypothesis, there were no sig-
nificant differences between the conditions of
lying and telling the truth in DLPFC activation.
However, interestingly, a significant difference was
found between lying on sexual and social inter-
rogations, while the oxy-Hb in the DLPFC was
increased during the former and decreased during
the latter. No such discrepancies between lying on
sexual and social interrogations were detected in
the SPR or RT. As for sexual issues, the DLPFC

was expectedly activated during lying, presumably
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because the use of self-relevant and moral inter-
rogations caused complicated cognitive processing.
This goes in accordance with Spence's (2001)
suggestion that in a situation where there is con-
flict or the task becomes more difficult one might
expect increased engagement of DLPFC. On the
other hand, the suppression of DLPFC activa-
tion during lying in the social interrogation may
indicate an involvement of the function of some
other area of the brain. Although the interaction
between the PFC and the limbic system remains
mostly unclear, it is known that activation in the

DLPFC decreases during experimentally induced
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and pathological emotional states” . Therefore it
is plausible that the neural pathway related to hy-
perarousal suppressed the activity in DLPFC area,
and in our study the SPR was higher during lying
compared to telling the truth in the social interro-
gation sessions.

In terms of the emotional state evoked by sexual
and social interrogation, both conditions may elicit
a sense of sin, which led to emotional conflict. How-
ever, surprisingly, the result ran counter to the
sexual interrogation. It is only speculation, but this
might address the so-called anhidrotic response:
subjects becoming too anxious might become skin

I subject's choice
[ tellalie
E tell the truth

p=.06
\

social

Figure 1. Mean and SEM for skin potential response (SPR) levels for each question category
by answer type
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Figure 2. Mean and SEM for oxy-Hb levels for each question category by answer type
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conductance non-responsive.
Limitations of this study are, we have no data
about individual differences, and the participants
in this study cannot be said to represent the
broader population. Lying in social situations and
the severity of the subjectivity-felt moral infrac-
tion is very likely to differ in a culture-dependent
manner. Furthermore, the different mean number
of characters in each sentence, namely non-
embarrassing sentences were shorter than sexual
and social sentences, was limitation of this study.
It could not eliminate the different DLPFC activa-
tions among them caused by the different number
of characters. For the future research, studies into
emotional conflict evoked by different contexts will
be necessary to investigate cognitive-emotional
interaction during lying. We should also fine tune
the interrogation sets so that they may evoke an
almost equal extent of moral conflict. This is a pre-
liminary study but it has demonstrated a part of
the neurological mechanism of lying both in terms
of cognitive function and emotional conflict. It also
shows the importance and promise of the neural
investigation of lying.
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