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BERIB LR AED R AC BT %
KT 2 r— Mch 2 2558 ORG

K W & )i
PR E B

T 20 ETREDIED D RBICEL L TET WS, TD 1 DN KREOHC AR - B
CHMHOEHBILTH B, 199 1FED R FHRBEEAED KHL 2 YD1, 200240 F15#
BREDDEREZZF TORPFPHEEORIEIC X 55 &m0z, 51,
200THEDRFFREFMEDOYUEIC K 2 FD IGEOERINERH LR E, KREHEOSED K
WHENBEINICES T KEBEDOWED—BL LT, FEAEDRENENT S XS
WKIE>TeDM, FHRICKBZEREY r— b (M) TH5, 1992 T, WM
DRIEENI0% AIEIZ S T2 6 OD, FOBRENICEMERIEINL, 20044 TldHEHE
RO FFERNIT BIEL TS (£, 2007).

PEESIMRICRE S B H2E1E, 2R (2007) IS CLE a—M5ENTWAD, HERORESR
MR <, REFHMEICBI I 2 BEMANMERM I N TV 2 RN ZHEATEZNEEL L
DHFENIZ EN TR,

A DFEAD I EDERE T & O A A RETMICH 22 52 2 BT %
WZRCDNT, BIZIX, #H (2006), #EREHX D BEERREHO S MREDRS
%&ﬂﬁﬁ%<ﬁién%¢mza%%%#kbfméoit,5$ NI« /NG fiE

« JHiFE (2003) TlE, PHEOHEKNE LT 1 EEICKZFHENENT EERE LT
% BEH (2000) Tl&, FEEREE OB AN & ZEDMLTT OFMBICEI U THREE OFHEE
NHBT LR, EBEREEONTT ANy v a VEOEENIEE 21T &, TORE
[E DN 2 FEFMN G B & Bz B 2RO EZHL ML TV,

ks, WHIRFEOREAEEWGE LRI DOV TE, HlzE, A E - &R (2009) T

THIRZZ O E ORI 2 ZakiE 21TV, THg, RO E TS o
] [FENHEERORTV] (a2 —2a VDb 5 ) BENRWIREL IR
N, HANCEIETZ2EDRZL 2 HED TS EZHEMILTWVWDS, £z, HN - &
tH (2006) FREEEREHHRFZOZEDREICHT 2 HREDMEEICE B 52 %
R E LT, REBUGADIGHATREME D ZENEANDOBE, H L WHIERO GO RIK
M5 T b B FHEREPEIC KBTI E D IRELHZ L WS T A 7)VOHT
BHSMC LTV,

DX TIATIENH B HT, RRC, ZEDORFENDNEEDHERE 7R & ORREH
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IR ETHMIC B e 5.2 % BRI T 228DV T 2 DDMERZf R L7z, 1D
X, £ O 4 FHIRZCBNTERINTED, GHEKZEICHT 25 0EEMN D
BNTETHB, £ 1DiF, HREWNREETNICEER 5 2 % BEIRICBET 2078,
DEORENTHREIEN TS ENEL, PREMTETORETEHEHATEZ2HAR
OMIBEIENTVWENWT ETH 5,

Z AWM TR, TERUEEEIAARAC IS BiE SEMOFZET vy — MEROME
2B EIckD, LFDIHICDODWTHETT AT ERHNET S, F11C, 4
RIS BT BT V7 — MERO RS EAIC DWW THREMNICHRET T 5, &6
21T, KRFHCBIBHET V75— M 5 2 2 BIRICDWT, FEITHAOR RN
HIRKZACBOTEARROHANMFO NN ERETT %0 #3110, BEEDRHET >V 7r—
MERZ T 2 I KD, AT OSSR & ORREHEER AR TH 5 D 2 et
T 5,

2. BH&

AER

R 204E D B RL224EE E TIC(EEE L TV 2 U RE AR O 222 IR L TR
¥T VU — N efrot, MEUEREEIARRIEERER OB ETH D, AEEDIT
EREMNMRELERD 5 WVITYIHERZGH 2 AFF2EE L, REHGICHIET S &%
HiNE LTWd, SEMTREY Vr— M2 L RERIZ 1500 TH b, ZOWE
N2 RETRIEFZED N L [MIEBIC KIEREWD R S N7z 3 HERW I 14T 72 08T
e Ul

B
BIEEOLIIT LIc, EHRRRE ORI LT > — M 21T 0 B 7 Al
HHEL, A 1 A L7,

AEIEE

RTOFRFEITH LT MPEOFRZEICHT 200 A BT 2HE (3HE) &, [#&
FICOWT KT 2HEE (THE) »5A25MN0EBICTRETY Y Ir— MRl iz
(Table 1), MRHICDWTY ICBET 2B, BEORFED TRPEEICHT 2HE
&, WEOHMRE >N EEICEATZHENZENTWVES, INHIEET3IHE
(1. &, 2. VWA, 3. EBE5EEVZRWV) ICTHEEKRDZ,

FhE

PR20FEEMN S FR2 HEEIC BV TE, EMRBRIERTORHIC 2 TOREIC DN T—
BCRET VIr— b eiTolc, BET V7 — b OFEME ZREHLELSNORBEN
To7ce FH22EEICENTIE, BIRZEICHT 2 BRI R ZERD, RET

_2_



CICH i UTze TOBDIRET Vr— N OEMEIIFZEHELETHD, UBBEEONA
WCDWTHRD IR 72 FTEM Uz, RTORET V77— ML T 72,

Table 1 #3747 — NEH
1. 5al-De DR E~DIRY A= T

HH1 BARIZLGWEIICEH ., HEIXRIFTLED,
HE2 DOALRBVNCERFERLEYRALYLT, BERBICFFSELELEA,
HEH3 FELLEREFICHBRLEVNCLFIET ERLTHDICCOREEZFHNTLVELA,

2. COIREITDONT

EHH4 CZORBREDHMEFIETADIZ. VINRONURTvIIE, RIIbFELED,
IBEHS5 HEDHRAPLIERIE, BREIKTETLED,

BHH6 HEDFELAVEEFLL, AETHERY ST H2=TTH,

BHHT7 HEDHREOXFORABIE. HhOYOTHo=TIh,

IBEES BEAEPHRBIZIXRZEZITZILE. HEORENELONELE=H,

EHH9 ZOBREONEZE. KEBHEETHIENTEELE=N,

IEHI0 COBETESOEANRLELIZEBVET A,

3. BREER

KRB BT 2T V7 — IR TS TIr->TBO, ZEMARMDOT—X
2T BT EMTER T, DHIIFEERAORZET V7 — MERE R %,
DROFGNC, BET V7 — MEREZEELT S 7zdic, FEMEHICOWT IFEE
DRFET V77— MIm= TV ORIFHRX 1+ TEE5EEW0VRERV] DORIEE X
05 /BMEIEH) LWIHFHRRIC K> TRAZFEH ULz, chic kD, SHEEORZE
7 — MEEOESFEHIEZO~1 &0, 1GOWMEZERY T4 TR LTS,
3—1. 2ENEIED

X9, FET VT MEROLERNAENZMEFTT 2 7dic, FE - 2R EBXU
PIROFRZET > r— MmO - SD Z2xkdiz& T A, Table 20380 L7x-> 7z, F7z,
- T K B|RET V7 — MR OFEEOHER X Figure 10D Th s, HH
2, 4 ZBROWIEETHBICBWT 700 EORY T ¢ TixplEEAN RSN, 2R
TEmE LT, PAEOREANDEOHAIBETHD, BEOREDOTROFELREE
BiFcthHolt=52&9,

Table2 REE - FHDEET 77— MERDFSE, SD

EE FEROVEE EROIEE FEROEE
FH | Bifi(n=19) | B#@=27) | AIfi@=26)| &H@n=24) | Aifi@n=24) | BH@=27)1 FH@®=147)
TEET [0.907(0.037) | 0.856(0.073) | 0.885(0.057) | 0.873(0.055) | 0.847(0.057)] 0.870(0.068) | 0.872(0.063)
B2 |0.669(0.100) | 0.624(0.074) | 0.699(0.153) | 0.670(0.078) | 0.693(0.093) | 0.779(0.123) | 0.690(0.119)
EE3 [0.7640.116) | 0.718(0.098) | 0.768(0.102) | 0.746(0.097) | 0.743(0.072) | 0.799(0.104) | 0.756(0.102)
EH4 [0.462(0.120) | 0.394(0.079) | 0.506(0.143) | 0.430(0.116) | 0.577(0.139) | 0.628(0.168) | 0.501(0.155)
BES [0.7930.117) | 0.809(0.087) | 0.814(0.172) | 0.780(0.100) | 0.853(0.072) | 0.864(0.114) | 0.820(0.119)
EH6 [0.8040.117) |0.785(0.101) | 0.799(0.191) | 0.792(0.108) | 0.863(0.071) | 0.850(0.119) | 0.816(0.128)
EE7 [0.798(0.097) | 0.759(0.117) | 0.778(0.161) | 0.791(0.099) | 0.837(0.087) | 0.851(0.120) | 0.802(0.122)
IEES [0.804(0.095) | 0.789(0.084) | 0.810(0.140) | 0.811(0.097) | 0.860(0.070) | 0.873(0.117) | 0.825(0.109)
B9 |0.757(0.111) | 0.736(0.107) | 0.716(0.161) | 0.757(0.086) | 0.765(0.111) | 0.850(0.109) | 0.764(0.125)
1EE10 |0.769(0.093) | 0.761(0.099) | 0.742(0.155) | 0.759(0.087) | 0.767(0.091) | 0.869(0.112)] 0.779(0.118)

Z: ORIESDETRY
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Figure | REE - PHICKZRIBEDERRT 77— MERDFIHEDH

HE2 RN EIXEM Uz LT, BERNICHEIES E LE LD

&, 624 ~ 779 MDIEH & ARE T RO EEEAN R SNz, i, FEOHS
ZETIMENT &, BEDNEFNGFEZRITHEENDENT EZRB LTS, &
L, 2EHROEHRACENTREAY F 25 L EZEERMB N DRnzD, BHE
NS SHEEN DR B DR T WD THEAREEEEZADNS, HEH 4 [TOFEED
WEARET 2 DI, Y INADNY KTy 7k, BB E Leh ) IOV T, 394
~ 628 IDIEH & LENASMICEVMEEL 5> THD, HEOHEAEMRICII-> TV
LU BNTOWAERWIRIZERL TV,
F 7z, ERR20EEN B EWM22EE IS TORENZILIZONTIE, FHR0EED S
SERR2 VEEIS T TIHIEIFZEICIZ R S NARWAS, 22 E I3t ER L, 1HE 1
ZFROIERTOEBICBEW T ERERN RSNz, RENSERIE, FR21ERZICHE =
FAMEZZIITBD, BoFFMTHEMI N EZSGET S 7201, FRR22EEICAY
TENTHELFE LGOS ERITED, T2 LA ENzEEZ LN
%o FHCIHH 4 DY INAICBAT 2 HE OKIEANE L, BT V77— FEMKFHCS 2
INAZFENENEREDIRD IR 2175 K IRET > r— b DI IEDNEZIT>
T EMNRMENTVAE EEZ SN,

R, BET VT — MEROBHEEBOMGREZMGTT 270, 2T —XDRET
Vr— Mz O TR IEE B OMBRE KTz & T A, Table 3DEH 75> 7z,
HEOHBEMMERITo/z& T3, £ TOHEAMT 1 %/KEOHEZMHEBENRE SN,
CHUIT =22V EEZENS, "PEORZEICHT HEO AL ICRM T BIH
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H1M5 3 OHEBIGREUE r=495 ~ 681 EHFRREOHBETE L > T3, Xz, [
IKDOWT L ICBET2HEE 4~ 1 01DV, HHH 4 ZBRE r=737 ~ .929 & &\ HHE
FETELEE>TWVD, T, [ ZEOREICHTZED MR | [RHEICDOWNT
M, TNETN1IDORTFICE L XZRENZ R L T\ 5, FRC, WEOHMREICET
IEH 9 &M FEICEdT AIEE 1 01DV T, HEHE 2 L OFEE r=.769 ~ 818
& EWHEBIREME B Nz,

Table 3 77> — b DRIEERBDHEBZRE

TEH1 JEH2 JBEH3 1EH4 JEES JBHG6 IBEH7 JEHS IBEY9 JEHI10

HHE1
IHEH2 | 0.495 -
IHH3 | 0.606 0.681 -
IHE4 | 0245 0458  0.429 -
EBS5 [ 0318 0621 0582 0.384 -
EBG6 0333 0576 0547 0388 0921 -
EHB7 [0411 0573 0611 038 0876 0.864 -
IHES8 | 0381  0.601 0.622 0.404 0.895 0.864 0.894 -
EHY9 (0327 0769 0638 0298 0782 0767 0766 0.737
IEH10 | 0.408 0.818 0.676 0381 0.791 0.760 0.759  0.752  0.929 -
A 2TOHRBBREOEIXI%/KETHER
3 AFIF0.700 L0 £ D FERE R 2k

BT 2 — MO X BFESERITHIEEL UT, HEOREICHT 28G5 E
EZHND T ENZYTH D, AFRICHNTWBREY V77— McBWTiE, HE9
EIHHEL0, 97 bRFEICHT BB & 22 m DR ARSI d 55 THh
5EEZBND, TO2DODOHEBIICDOWNT, HEOHDHAICEET HHE 5~ 8 & HHE
MEWT DD, HEOREDO TRAVFEED THIDPERLTND T EARINTY
%o ERFIC, THH 2 DEOERNZFZTE, REOHMEDE M EEICHEEEL TV
5T EERENTVS, PEOREICHT HHMANGNEEZ L5 7dicld, BHEA
BOFFED TRVPIFEOTEIIIHNT A RELEEETHSD, EMNZMEm & LTl
DEE XD BEWETH > 72HE 2 DFEEOBENNZFZTICONTEED S XS Az
NI ZITHREND D EEZBND,

3-2. BEVVII— MERICEET HER

BT 27— MERICHEET 2NNERE LT, ®REEX (EHERRH, #BERH
D) 04 - 2, AEEEICEH L TRETT %,

X9, BEENCKZRET VI — MERORERHGEIT 2 dic, BEREATLD
PRET U — FEEDY - SD B3R T- & T A, Table 4 D\D &ix->t, Tz, HHE
TELICHEE R EBERREICK 2RET > r— MEEOEZMGTT 51201, 3k
DIFEWVREZITo 120 ZORER, HE 2, HE4ICBWT 5 %/KEOHFEEN, HE
9, HHI10IZHBWT 1 wKkEOFREAENA OGNz, HH 2, HH9, HEI0ICBN T
HERBEHMERICRY 7« 7 7EEIBEAZE TV, HE 41DV T, #EERAE
MERICRY T ¢ 773 EIBEA 215 T\ iz,
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Table 4 FERWAEDEET 7 — MERDF, SDHXU t REMR

BEEER | EBEREB®=87)| BEZRE H@n=60) p
EE1 0.867(0.064) 0.879(0.060) 0.261
IHH2 0.710(0.112) 0.663(0.122) 0019 *
1HE3 0.760(0.111) 0.751(0.088) 0.591
IHE4 0.478(0.152) 0.535(0.154) 0.030 *
EHES 0.813(0.105) 0.831(0.136) 0.372
1HHG 0.806(0.116) 0.831(0.142) 0.249
EE7 0.797(0.118) 0.810(0.127) 0.524
IEES 0.818(0.105) 0.836(0.113) 0.320
EHY 0.793(0.113) 0.723(0.130) 0.001 **
B H 10 0.803(0.109) 0.745(0.122) 0.004 **

X OMIESDERT
E*p<.05, #*:p<0.01

HH2 Thhoan BRI LEZDFRNZD LT, BARICFEES ELE LD I
DNT, EERFFMHXOEYRREHOANE N E WS KERIE, HEREH I LR EESE)
NCZE LT VWRERRTHE T MK EN TS EEbN S, TOME, HH

9, HHIOD LM EREREBICBN>TWVWE EEZENS, TOREIX, #HH
(2000) DL, EERHHEHMGESRRRH XD EFEMEENEGEZD TN & 2R
LTWa, 772U, #H (2006) FFERRREICBWTEAG ORI K > THEY
REHEAFICREREEZSDONSAREMZIER L TB O, WFNICGEERRIEN
— BRI OEEE RS E > TITON TV B AFENEZRE L TV, £z, HH4 T
DRFEOMEZIET ZDIC, Y INARNY R T v 7k, b LM IDO0T
&, EERRIE OV EEDOFEIRIUT IS U THREETTOMEE 28 5 N5 G H N2
CENTEL, BERPNEHOANELSZ>2TWVWEEEZONS, U LEXD, EH
(2006) DEEREIHOH DRI E S FFEENRT N E NI KR, BERAIC
BWTELFENLEFTA %,

B, FECLOEERME, MERREHZINTNOREET > — MREED - SD
l&, Table 5O TH %, tMEICKDEEEDNALONIEHICDOWTE, HERME
WEWIEE 2, HE9, HE10ICBW T, 2TOEFEICHWVTHE RS EHWEID R
5N, FARICERSSZRENEVEH4ICBWTE, 2TOEEBICEBVWTHESERHNENS
WEAIMR SNz, TORRIE, FEERERRICKBEET V7 — MERANDEENT
IR EDTH A L ZRL TV A,

BT, EERMHCHEBERREHZINTNOEHBOMBEZ RSOz T A, Table 6
DD ThH T, HPEOFZEICHTZHO A ICRYTHHE 1 05 3 OMHBIRED
X0, HELCODWVWT) IKHETEZEHESMSHBI0DMEBEBZREOX £ IX, H
EHREH, EERFHGS & & 2RNER & FREOEAN R SNz, ik, BEFX
KX 5T, FARROKFHEICH 5 HEEZ R L TW\WS &, 2RNEm TR N/ZHE
2 LIHHI10DOGEWHBEFREIC DWW T E, WERRNC K5 T RBICEOHBEFREDE SN
o ULAL, EERBEICEL TR, HE3 IMAGERERECHKRENC EIFET. £
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Table 5 FE - WEFATLDIWET V47— MIRDF, SD

FE FERHFEE0=30) FR2IFE0=27) FR22FE@=30)
IEE1 0.872(0.079) 0.862(0.051) 0.866(0.062)
IEH?2 0.666(0.095) 0.691(0.097) 0.770(0.119)
IBE3 |JE| 0.753(0.121) 0.740(0.114) 0.785(0.097)
IEH4 |&| 0.401(0.100) 0.431(0.116) 0.597(0.156)
IEHS |®&| 0.800(0.105) 0.792(0.100) 0.844(0.108)
IEH6 [®| 0.783(0.120) 0.798(0.109) 0.835(0.117)
IEH7 |B| 0.763(0.128) 0.788(0.101) 0.838(0.116)
IEES 0.789(0.096) 0.807(0.094) 0.857(0.115)
IEH9 0.764(0.120) 0.771(0.094) 0.841(0.110)

EH10 0.779(0.107) 0.778(0.093) 0.848(0.116)

FE FER20FEE(n=16) FR2JVFE@n=23) FR2FEE@n=21)
IEH1 0.887(0.033) 0.900(0.057) 0.849(0.069)
BER2 | 0.598(0.059) 0.678(0.154) 0.695(0.108)
IEH3 |3 0.707(0.080) 0.778(0.082) 0.755(0.093)
IEB4 [E|  0.462(0.104) 0.514(0.149) 0.614(0.165)
IEE5 |&| 0.805(0.099) 0.804(0.186) 0.880(0.076)
IEHe |®H 0.811(0.086) 0.793(0.205) 0.887(0.063)
IER7 |B| 0.797(0.074) 0.780(0.171) 0.852(0.094)
IEHS 0.807(0.079) 0.815(0.151) 0.881(0.071)
IEH9 0.707(0.080) 0.695(0.161) 0.766(0.120)

IEE10 0.736(0.072) 0.718(0.157) 0.783(0.106)

E: ORIFSDETRY
T THRIIE—FETHRLEBIZEVWADIETHASLERYT

Table 6 HBHEA T & DRIEEBDIERREN

HH1 IHH2 I15H3 5H4 I1HHS HHE6 IHH7 IHHS IHH9 IHHIO0
1EA1 - 0478 0517 0364 0100 0.085 0164 0111 0202 0346
IHH2 | 0.562 - 0715  0.602 0.631 0591 0611 0669 0.675 0.750
IHH3 [ 0.665  0.682 - 0.542 0447 0392 0387 0484 0481  0.606 |-
IHE4 | 0148 0443 0395 - 0351 0388 0363 0400 0304 0459 |%
IHHS [ 049 0672 0715 0408 - 0953 0924 0924 0874 0.855 ?
IHH6 | 0523 0627 0.686 0374 0.886 - 0906 0914 0836 0847 |z
IHH7 | 0577 0584 0758 0403 0.838 0.830 - 0884 0889 0868 |g
IEHS8 [ 0559 0601 0724 039 0873 0820 0901 - 0.834 0851
IHH9 [ 049 0833 0776 0421 0801 0822 0.750 0.760 - 0916
1HE10 0519 0859 0748 0433 0.820 0777 0.738 0.754 0932 -
EESEE

T RO RRE5% K ECAE CLVEZERT
SE:RF(X0.700 8L £ DFEESHR K
ENARSOETILEERME, A LEESRHEOMBREEERT

HFLUTEOICZOREZBONTWE L] B THRECDOWT BT 2HE S5 M 5IH
H10& SWHBN RO Nz, O ki, HBIRED 5 DOERERO TRERGZEZIS
CWETERRWD, LUFD 2 DO AIEETH S, 1 DIF, BHEDORFED TRADIFEN
XITbNTW3 &, ZEANOFERNEERD HANOEEMITINREL, HRELTE
HICENTEDZLVIIRIRTH 2, £ 1D, HERHEIZZEDO AN RZERES
DREPENE N 28, HEMRFEICET TN, BEORED T RPOEERKUIS C



ENARETH BT, MEICEFUARTNIEEICSINTERLEZ>TLEY, HED
REDTRVIGEZECICK K Eo>TLEI EWVIRMTH S, ELELDMIRAIEL WL
7, B 5WIEMTOMIRDFERICEK D ST DDOMEBAS MIC TERWND, BEOTEE
ARYTHEHEIREHHI0ICBWTE, HEREHDANWEEDRFENDID fHAH & FHBEE
W EEHETHEDVHE L TEZ X5, HERREDLEIZFHEEDREA
OO HAZMRT X2 BBEEDHEED TRLIFENEL THZ EEZLZDNEYTHA
Io ¥, FLEOREANOROHAOHTTEIEA 1 NEZZ Lisn K 5186, HFEIX
BEFTLEN] 2DV, BEDMEEZ/RIIHE 9 LIHH 10 & OBIRED TR
WKRWMETH > 7. TN, HICRZEICSINT 57210 T, ONCERNICRZEICS
Mg 20N EICHTAWMEEZHOTWVWAEI EEZRLTWVWASEEZ NS, DL EX
D, BEH (2000) OIZZEREE O H R & FREEDOMTT OFHmIC B U THIEE ORI H
% EVIRERD, FHIARAICBWTE RSN ESE A %,

I, AR EHNC X BHRET V7 — MEEOFERRGT 51010, P4 « AT
EDZET Vr— MERDN « SD Z23RTz & T A, Table 7% Figure 1 DD 755
Too Filo, P T LIS K BRET V7 — MBSO EEMGTT %7201, #4E - 2
Wz EK e LIeanzn 1 BRSO 21757, ZOER, HE S5, HE6IKEBW
T 5 %KEOHEGFZRN, HE 3, HEH7, HHS, HH9, HHIOIKKBWVTI1 %
IKHEDEEREMRDA SN, AEGEFMRNMESNTZHBICDOWT, F47 VEK
X% 5 %KEOZEILE 217> 48R, HE 3, HE 7, HE8IKHBW\WTIE, 2461
BROBEN 1 ERPE RNEEICEL, 288N 1 Fail & ERERICED - T2,
HE4ICBWTIE, 2F%HAN 1 FRIFEENERICEN ST, HESIKBWTE, 2
FERTHB XK ORI 1 FRI L ENEREICE N> T, HE 9, HEL0IKBN T, 24
AIHE KON 1 Faifl & ENERICE S, 258N 1 £ E RERICED -
726

Table 7 F4E - FEACEDTRET V77— MFEDFE - SD

1 2 3 4

1ERTHA(n=37) [ 1EZH(n=33) | 2FFIHA(»=32) | 2F % HA(n=45) P SZEHER
IBH1 | 0.877(0.040) | 0.852(0.078) | 0.879(0.073) | 0.876(0.054) |0.239
EEH2 | 0.670(0.094) | 0.669(0.115) | 0.710(0.144) | 0.708(0.114) |0.264
IEH3 | 0.738(0.091) | 0.697(0.106) | 0.781(0.100) | 0.797(0.083) |0.000 ** | 34>2 4>1
IEH4 | 0.551(0.133) | 0.458(0.140) | 0.480(0.145) | 0.507(0.177) |0.071
IEHS | 0.810(0.152) | 0.770(0.111) | 0.835(0.102) | 0.855(0.087) |0.013 * 4>2
IEH6 | 0.804(0.171) | 0.760(0.131) | 0.844(0.094) | 0.847(0.081) [0.012 * 3.4>2
IEH7 | 0.784(0.143) | 0.728(0.127) | 0.828(0.094) | 0.854(0.080) [0.000 ** | 3.4>2 4>1
IEES | 0.804(0.116) | 0.759(0.108) | 0.851(0.098) | 0.873(0.075) [0.000 ** | 3.4>2 4>1
IEEH9 | 0.702(0.142) | 0.733(0.113) | 0.793(0.106) | 0.818(0.099) [0.000 ** | 3.4>1 4>2

_IEE10 | 0.724(0.125) | 0.747(0.112) | 0.798(0.100) | 0.835(0.097) [0.000 ** | 3.4>1 4>2

E: ORNIESDERT
iE:*p<.05, **:p<0.01
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Table 8 AFEEEDEET V7 — MERDFY - SD

1 FAEBI DB B EFRIARE B

AsaaEpE ERIVEEAE | FREEAE | FRAIEEAZRE | FRR2EEAE
> (n=23) (1=50) (n=50) (n=24)

EA1 0.877(0.048) 0.887(0.068) 0.861(0.066) 0.858(0.048)
IHH?2 0.649(0.097) 0.669(0.115) 0.726(0.124) 0.701(0.110)
IBER3 0.786(0.095) 0.737(0.103) 0.772(0.103) 0.736(0.090)
HH4 0.381(0.100) 0.486(0.119) 0.511(0.173) 0.627(0.126)
HHES 0.832(0.077) 0.795(0.111) 0.838(0.143) 0.823(0.104)
HH6 0.825(0.074) 0.795(0.114) 0.829(0.160) 0.824(0.114)
HH7 0.830(0.067) 0.769(0.116) 0.825(0.141) 0.798(0.116)
IHHES 0.845(0.062) 0.793(0.101) 0.851(0.126) 0.819(0.101)
IHH9 0.790(0.084) 0.732(0.113) 0.795(0.145) 0.742(0.115)
TEH 10 0.797(0.073) 0.760(0.108) 0.799(0.141) 0.761(0.108)
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Table 9 AFHFE - ZF - FHTLOERET V7 — MFRDFT - SD

FEBSEA | 1ERIEl | 1EiRE | 2°aid | 25
IHH1 0.904(0.047) | 0.856(0.037)
IHH2 0.671(0.124) | 0.631(0.066)
IHE3 0.799(0.118) | 0.776(0.072)
IHE4 0.423(0.135) | 0.349(0.035)
R IEHS 0.824(0.078) | 0.838(0.076)
19 E | 1EE6 0.838(0.069) | 0.815(0.076)
AZE IHH7 0.835(0.069) | 0.826(0.064)
IEES 0.848(0.075) | 0.844(0.049)
IEH9 0.808(0.083) | 0.775(0.082)
IEE10 0.796(0.073) | 0.798(0.073)
n 10 13
IEE1 [0.910(0.021) | 0.856(0.095) | 0.895(0.068) | 0.894(0.041)
I5H2 0.667(0.063) ] 0.617(0.081) [ 0.740(0.175)| 0.663(0.069)
IEE3 | 0.725(0.100) | 0.663(0.087) | 0.801(0.097)| 0.761(0.076)
B4 |0.504(0.080)| 0.436(0.085) | 0.559(0.156)| 0.463(0.099)
574 IEES |0.758(0.142) | 0.781(0.086) | 0.832(0.127)] 0.801(0.082)
205E | 1EH6 |[0.766(0.144) ] 0.758(0.113) | 0.829(0.114) | 0.819(0.071)
AZE IEE7 |0.757(0.107) | 0.696(0.120) | 0.797(0.114) | 0.822(0.074)
IEES | 0.756(0.092) | 0.738(0.077) | 0.830(0.118) | 0.838(0.075)
IEE9 [0.699(0.111)]0.699(0.113)| 0.755(0.127) | 0.765(0.083)
IEE10 |0.738(0.103)] 0.726(0.106) | 0.793(0.124)] 0.777(0.087)
n 9 14 12 15
IEH1 |0.876(0.045)] 0.838(0.056) | 0.833(0.080) | 0.877(0.068)
IEH2 | 0.664(0.122) | 0.681(0.090)| 0.713(0.109) | 0.807(0.103)
I5H3 0.740(0.097) | 0.721(0.120) | 0.740(0.064) | 0.844(0.074)
IHE4 |0.460(0.112)] 0.376(0.120) | 0.442(0.085) | 0.666(0.165)
TRy IEES [0.798(0.202) | 0.744(0.115) | 0.849(0.087) | 0.915(0.055)
2146 | 1H6 |0.773(0.235)] 0.748(0.139) | 0.867(0.082)| 0.895(0.068)
AZ IEH7 |0.762(0.190) | 0.739(0.114) | 0.856(0.075)| 0.903(0.070)
IEES8 | 0.794(0.154)| 0.766(0.113) | 0.881(0.082) | 0.927(0.061)
IEH9 |0.683(0.179) | 0.743(0.090) | 0.825(0.082)| 0.897(0.068)
IEE10 |0.699(0.165) ] 0.729(0.078) | 0.806(0.090) | 0.915(0.063)
n 14 9 10 17
IEH1 [0.857(0.028) [ 0.858(0.065)
IEB2 |0.679(0.077)] 0.732(0.139)
IEE3 |0.745(0.078)| 0.723(0.104)
IEH4 [0.673(0.075)] 0.563(0.153)
R IEES |0.856(0.058) | 0.777(0.132)
245 | 1BH6 |0.859(0.062)] 0.774(0.146)
AZE IEH7 |0.823(0.092) ] 0.763(0.135)
IEES 0.846(0.056) | 0.781(0.132)
IEH9 |0.722(0.110) | 0.770(0.117)
IEE10 |0.740(0.081) | 0.790(0.131)
n 14 10
F: QO NIESDZERT
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Table 1 BRX L AREDORFDITHER (Promax EEEZDREF/NZ—2)

1 I il )\

STO3 fAIFELZFELARMDEFRTD2—ILOF T, AKRKGEENKE 083 011 -006 0.18
ST06. FELDMEEET 1-HDFEMEY - AR EIENKREN 080 | 018 006 007
STO4. BEMNFELEHELTNDLST, BHDIEEZEZDRBHL 072| 000 009 -0.15
ST02. BHDEEMN. [FEAEFELHLTILIELS 064| 015 -023 0.16
STO1. 32>LBE S D BEAICHIEEMAIZLLERS 054 | -022 013 020
STO05. B &R, FELMNDBN THRICEEORITELTHVWERSIIENHS 051 | -025 032 000
ST21. FELDFEEITODNT, BREEZHALY MOROFELELBELIZYLT, LWoERIZLTLS -040| 034 028 031
ST23. FELMMAEN— ATHILTWTENESINLETHD 003| 087] -009 006
ST26_1FED=HITLRIERDLDFTELGELTIFERSH, BN BIKSICTELLTHE->TWLD 0.16| 079 003 -023
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Tz ehs, BEEEERANLVAR) Em& Uiz, B8, B8IHK A%
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Public Attitudes toward Genetic Testing for Children:
Assessment Based on Tree-Component Model
[zumi Ishiyama
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INTRODUCTION

Since Human Genome Project was started in 1990, investigations focused Ethical,
Legal and Social Implications (ELSI) on genomics was an essential part of the studies of
innovative genome science. As applications are put into practice, ELSI on genomics
become more important factor to be considered by general public as well as specialist.
This paper describes ELSI on genetic testing for children with analyzing date of public
attitude survey in Japan.

The advances in understanding the human genome will likely occur as genomic
medicine expands its focus from relatively rare monogenetic disorders (e. g., cystic
fibrosis, Huntington disease) to inclusion of more common chronic diseases, such as
coronary heart disease, stroke, diabetes mellitus, and cancer. These diseases are
generally due to complex interactions between variations in multiple genes and the
environment and only rarely are due to single-gene forms of the disease. With genomics
discoveries relating to common chronic diseases, numerous genetic testing may emerge
that hold promise for significant changes in the delivery of health care, particularly in
preventive medicine and in tailoring drug treatment. Attempts to integrate genetic/
genomic knowledge of common chronic conditions into clinical practice are in the early
stages, and as a result, many questions surround the current state of this translation
(Scheuner et al., 2008). Despite remarkable progress of ability to predict risks of disease
in asymptomatic individuals, much remains unknown about the risks and benefits of
genetic testing. The Task Force on Genetic Testing in the United States reported
following points to consider. No effective interventions are yet available to improve the



outcome of most diseases. Negative (normal) test results might not rule out future
occurrence of disease. Positive test results might not mean the disease will inevitably
develop (Holtzman & Watson, 1997). Individuals who intend to undergo genetic testing
must make sense of possible risks as a precondition, and make own decision for it.

In the case of minors in particular, practical applications of genetic/genomic
knowledge such as genetic testing of disease susceptibilities for asymptomatic children
may raise ethical, legal, and psychosocial implications. Although parents are presumed to
promote the well-being of their children, a request for a genetic testing may have
negative implications for children (American Society of Human Genetics (ASHG), 1995).
Complying with Proposed International Guidelines on Ethical Issues in Medical Genetics
and Genetic Services (World Health Organization (WHO), 1997) and Guidelines for
Genetic Testing in Japan (Genetic-Medicine-Related Societies, 2003) concerning genetic
testing for children, pediatric genetic testing for an adult-onset disease that has no
preventative or therapeutic options should be fundamentally avoided, and in view of
protection of future individual's autonomous decision making, genetic testing in minors
should be postponed until adulthood, except for diseases for which therapeutic and/or
preventive options are available based upon test results, or for urgent cases. A previous
study reviewed all published normative ethical and clinical guidelines concerning the
genetic carrier testing of minors indicated that all guidelines advanced the following
preferences: (1) carrier testing should not be performed in children, and (2) testing
should be deferred until the child can give proper informed consent to be tested. It is
expressed by Holtzman and Watson that almost no research evidence currently exists on
the risks and benefits of genetic testing to teenagers and younger children and that such
psychosocial research must be pursued as vigorously as research on issues of analytic
validity or utility of tests, however, unless and until such time as contradictory research
findings emerge, testing of minors for presumed psychological benefits should be
avoided (Holtzman & Watson, 1997).

Predictive testing for Huntington disease, for example of severe and highly penetrant
monogenetic disorder, have been studied for many years relating to ethical issues,
attitudes of candidates and psychosocial assessments (e. g., Bloch et al., 1989, Wiggins et
al., 1992, European Community Huntington's Disease Collaborative Study Group, 1993).
Meanwhile, some researches are appeared about predictive testing of increased
susceptibility for common chronic and complex diseases for minors. Borry et al. (2007)
reviewed the attitudes of different stakeholders (minors, parents, healthcare
professionals, and relatives of affected individuals) towards predictive genetic testing of
minors for familial breast cancer and made clear that many respondents fail to
understand potential risks related to predictive genetic testing in minors, and
respondents might have overly positive expectations about possibilities for genetic



testing. Segal et al. (2007) explored personal attitudes about genetic testing of children
for obesity risk among parents of overweight children, and also indicated that
respondents generally failed to perceive the possible negative consequences of a positive
test result, insufficiently to consider implications of a negative result.

Over the past several years, many private companies offer direct-to-consumer (DTC)
genetic testing services (European Society of Human Genetics (ESHG), 2010), and DTC
genetic testing has been gaining prominence (Javitt et al., 2004). Critics of DTC genetic
testing have pointed to the risks that consumers will choose testing without adequate
context or counseling, will receive tests from laboratories of dubious quality, and will be
misled by unproven claims of benefit (ASHG, 2007). Parents sometimes request that
their children be tested for adult-onset problems, so that they can address psychosocial
issues. Such nonmedical uses by parents are one of the most controversial issues in
testing children (ASHG, 1995). Brett & McCullough (1986) pointed that it may cause
some kind of harms or stigmatizations their own children to place priority on the
requests of the parents who would like to obtain genetically information early. The very
context of DTC genetic testing does not allow for an adequate assessment of the
competence of a minor. Therefore, it is considered that DTC genetic tests should not be
offered to individuals who have not reached the age of legal majority (ESHG, 2010). It
should be avoided that children undergo DTC genetic testing by insufficient
consideration of their own parents. In order to deal with a current situation, it is
considered to be worthwhile to analyze public attitude toward genetic testing for
children.

This investigation focused on parental attitudes toward genetic testing for children of
common chronic diseases by analyzing data from a nationwide opinion survey related to
genome science in Japan. The aim of this article was to clarify the peoples” willingness
toward undergoing genetic testing for disease susceptibilities of children if it is
established that it might be able to control targeted diseases, to assess the peoples’
affective, cognitive and behavioral attitudes toward genomic studies related to medicine,
and to examine correlation between the willingness and three components of attitude
toward genomic studies related to medicine.

MATERIALS AND METHODS

Participants

The participants of this study included 4,000people (age, 20-69) selected from the
general public by using the two-step stratified random sampling method. The survey was
performed using postal questionnaires. The study participants were enrolled from



November to December 2005.

Questionnaires

The questionnaires were developed for this study. Questionnaires as a whole and
previous studies reviewed as references were shown earlier (Ishiyama et al., 2008). To
examine the context validity, the questionnaires were advised from genome researchers
and science communicators. Prior to this study, preliminary investigations were
performed targeting the general public and university students. The contents and
expression of each investigation item were revised based on the results. Of a whole
questionnaire related to genome science, I have been discussed the following topics in
this paper.

Willingness toward undergoing genetic testing for disease susceptibilities of children:
The respondents were asked their willingness on the genetic testing for disease
susceptibilities of children if it is established that it might be able to control targeted
diseases, presupposed that they have a child/children. The pre-coded responses
consisted of thee options: “would like to let my child/children undergo it,” “would not
like to let my child/children undergo it,” and “neutral.” The answers were scored on a
three-point, 1= would not like to, 2= neutral, to 3= would like to.

Three components of attitude toward genomic studies related to medicine: Rosenberg
and Hovland (1960) suggested The Three-Component Model, that is, affective, cognitive
and behavioral attitude. The affective component consists of positive or negative feelings
or emotions toward the attitude object. The cognitive component contains thoughts or
beliefs that individuals may possess toward the attitude object. The behavioral
component comprises an individual’ s actions or intentions to act with respect to the
attitude object (Fletcher et al., 2005). Based on their view, the following three types of
investigation items were developed for measuring attitude toward genomic studies:

Table 1
Affective component: Factor analysis result for images of

Type 1: Affective component: Images of gemonic studies (n=2123)

genomic studies related to medicine :

Item f1 f2

Using instrument of Osgood's Old — New .88 -23
S tic Differential (Osgood et al Bad = Good 67 13
eman 8 v Cool = Awkward 52 21
1957), the respondents were asked to Far - Near A1 01
. " . Certain — Uncertain .38 .20

choose where their position lies, on a Like - Dislike 07 =
scale between two bipolar adjectives Scary — Not scary -16 68
(e.g” "Old - New", "Far - Near" or ExF:iting—Unexciting 14 44
Bright — Dark 25 A

"Exciting - Unexciting"). All of nine Eigenvalues 358 115
% of factor contribution 37.55 27.14

items were shown in Table 1.

Adjectives of New, Good, Cool, Near,



Certain, Like, Not scary, Exciting and Bright were regarded as positive. The answers were
scored on a five-point, 1=most negative to 5=most positive. Maximum-likelihood method
factor analysis with promax rotation was performed on the date for construct validity
analyses showing that items loaded to two dimensions. Subsequently, a reliability
analysis was performed on each dimension. The Cronbach’ s alpha for two dimensions
were .747 and .702.

Type 2: Cognitive component: Awareness of benefits and risks of genomic studies related
to medicine: The respondents were presented with three sentences each (total, six
sentences) regarding the benefits and risks of genomic studies related to medicine. For
example, one of the sentences regarding benefits was “it is worthwhile that new medical
treatment will be developed,” and the sentence regarding the risk was “people will be
discriminated against based on inherited diseases or disorders.” The respondents were
asked how they perceived each sentence. The pre-coded responses consisted of six
options: “agree,” “rather agree,” “rather disagree,” “disagree,” “neutral,” and “don’t
know.” The answers were scored on a five-point, 1=disagree, 2=rather disagree,
3=neutral or don’ t know, 4= rather agree to 5= agree. Maximum-likelihood method
factor analysis with promax rotation was performed on the date for construct validity
analyses showing that items loaded to two dimensions. Factor loading of one item
regarding the risk was low for both dimensions, so the item was removed from the
analysis. Five items were shown in Table 2. Subsequently, a reliability analysis was
performed on each dimension. The Cronbach’ s alpha for two dimensions were .757 and
617.

Table 2

Cognitive component: Factor analysis result for awareness of benefits and risks of gemonicstudies (n=2148)
Item 1 2
It is worthwhile that new medical treatment will be developed 79 .05
It will make the diagnoses of diseases clear .69 -.01
It will be useful to cure the diseases of myself .66 -.08
It will exert unexpected harmful effects .02 99
People will be discriminated against based on inherited diseases or disorders -.06 45
Eigenvalues 2.04 1.44
% of factor contribution 31.00 24.26

Type 3: Behavioral component: Decision-making on the applications of genomic studies
related to medicine: The respondents were asked their intentions to act with respect to
the four applications of genomic studies related to medicine. For example, one of the
question items was “Would you like to undergo genetic testing for disease susceptibility



if it is established that it might be able to control targeted diseases?” The pre-coded
responses consisted of thee options: “yes,” “no,” and “neutral.” The answers were scored
on a three-point, 1= no, 2= neutral, to 3= yes. Maximum-likelihood method factor
analysis with promax rotation was performed on the date for construct validity analyses
showing that items loaded to one dimension. Four items were shown in Table 3.
Subsequently, a reliability analysis was performed on subscales showing the Cronbach’s
alpha was .740.

Table 3
Behavioral component: Factor analysis result for decision-making on

the applications of genomic studies (n=2155)

Item 1
Willingness toward undergoing genetic testing of 70
own for disease susceptibility ’
Willingness toward undergoing pharmacogenomic

. . .66
testing of own medical treatment
Willingness toward favoring the promotion of

. . s .64

genomic studies related to medicine
Willingness toward blood donation for genomic

. . 58
studies related to medicine
Eigenvalues 2.25
% of factor contribution 41.75

Analysis

Scores of subscales in each factor, obtained by above-mentioned analyses, were
summed up to the factors’ scores for following analysis.

To examine correlation between three components of affective, cognitive and
behavioral attitudes and willingness toward the testing for children, correlation analysis
was performed. A p value <0.05 (two-sided test) was considered to indicate statistical
significance. The statistical program SPSS 17.0 was used for the analysis.

RESULTS

Response

The number of responses was 2,171 and the response rate was 54.3%; 51.1%
responses for males and 58.6% for females were included. The response rates by age
were as follows: 41.9% in the 20-29-year-old group, 58.4% in the 30-39-year-old group,
59.7% in the 40-49-year-old group, 53.2% in the 50-59-year-old group, and 57.9% in
the 60-69-year-old group. The response rate was higher in females than in males and



was the highest in the 40-49-year-old group. More details on the respondents’
sociodemographic characteristics were presented earlier (Ishiyama et al., 2010).
Willingness toward undergoing genetic testing for disease susceptibilities of children

The result of the willingness toward genetic testing of children was that 55.5%
respondents showed positive, 9.3% respondents showed negative while 35.3%
respondents showed neutral decisions.

Three components of attitude toward genomic studies related to medicine

Affective component: The result of factor analysis on nine image items was shown in
Table 1. Factor] included five items, such as Old-New or Far-Near, looking objects from
far and critically. Therefore factorl was named “perspective images.” Factor2 included
four items, such as Like-Dislike or Exciting-Unexciting, feeling objects closely and
sensitively. Therefore factor2 was named “introspective images.” The Cronbach’ s «a
indicated sufficient internal consistency in two factors.

Cognitive component: The result of factor analysis on five items of benefits and risks
was shown in Table 2. Factorl included three items that intended to measure the
awareness of benefits related to genomic studies and factor2 included two items that
intended to measure the awareness of risks related to genomic studies. Therefore factor1
was named “awareness of benefits,” and factor2 was named “awareness of risks.”
Considering factors consisted of three and two items respectively, the Cronbach's «
indicated internal consistency to an extent in two factors.

Behavioral component: The result of factor analysis on four items of Decision-making
toward the applications of genomic studies related to medicine was shown in Table 3.
The Cronbach's a indicated sufficient internal consistency in a factor. Factorl was
named “decision-making on medical genomics.” Items were loaded one dimension and
indicated sufficient internal consistency, therefore it may be described that respondents’
intention to act toward presented four cases showed the same tendency.

Correlation between willingness of testing for children and three components of attitude

The result of correlation analysis for six factors was shown in Table 4. Significant
differences (p<.01) were shown in all results. The factor showed highest score of
correlation between the “willingness of genetic testing for children” was behavioral
component of “decision-making on medical genomics” (r= .66), cognitive component of

“‘awareness of benefits” showed second highest score (r=.35). Two factors of affective
component of “perspective images” (r= .24) and “introspective images” (r= .25) were
showed intermediate scores of correlation between the willingness. Cognitive component
of “awareness of risks” showed negative scores between the willingness and all the other
factors. In particular, negative level was high between “introspective images” (r= -.23).
The score between “awareness of benefits” and “awareness of risks” was low as to be
described as little correlation(r= -.07). In contrast, the score between two affective



factors, “perspective images” and “introspective images” showed a certain amount of
correlation (r=.51).

Table 4
Relationship between attitudes: Correlation analysis result of willingness on testing and factors

Variables 1 2 3 4 5 6
1 Willingness of genetic testing for children -
2 Perspective images 24 -
3 Introspective images 25+ BT wx -
4 Awareness of benefits 35k Bl e 44 xx
5 Awareness of risks =16 % —14 % =23 % — (7 ** -
6 Decision—making on medical genomics 66+ 42 %x A1k B4 e — 19 xx -
w» p < .01
DISCUSSION

The aim of this article was to clarify the Japanese peoples’ willingness toward
undergoing genetic testing for disease susceptibilities of children if it is established that
it might be able to control targeted diseases, to examine correlation between the
willingness and peoples’ affective, cognitive and behavioral attitudes toward genomic
studies related to medicine, using a questionnaire survey method. Three points of
discussion regarding the results of the analysis are presented below.

The first point is regarding the public attitudes of the willingness toward undergoing
genetic testing for disease susceptibilities of children. Results showed that 55.5% people
showed positive decision-makings. It became apparent that more than half of the people
have positive attitudes for genetic testing of children's disease susceptibilities if it is
established that it might be able to control targeted diseases. From the viewpoint of
informed consent, genetic testing on minors, who have not reached the age of legal
majority, should not be offered (ESHG, 2010). It may be researched and assessed
whether they had the views of protection toward future autonomous decision-making of
children. On the other hand, only 9.3% showed negative attitudes and other 35.3%
people responded ‘neutral” , in other words, avoided making decisions. In previous
opinion survey studies related to innovative health-care technologies, relatively prudent
attitudes in Japanese people have been reported (Suzuki et al., 2006, Ishiyama et al.,
2008). Jallinoja and Aro (2000) conducted a Finnish attitude survey on genetic testing,
revealed that people with a low level of knowledge had greater difficulties in declaring
their opinion on attitude-related statements. National Institute of Science and
Technology Policy (NISTP) reported that the level of scientific literacy was low in Japan



compared with 15 American and European countries (NISTP, 2001). According to these
report, Japanese peoples’ insufficient literacy might cause the prudent attitudes toward
undergoing genetic testing for disease susceptibilities of children. The other possible
reasons are a high level of unfamiliarity with the subject or a reflection of ambivalence in
their attitudes (Henneman et al., 2006).

The second point is regarding the correlation between willingness of testing for
children and three components of attitude. Compared three components, behavioral
attitudes were strongly correlated with willingness of testing for children. That is, people
with positive behavioral attitude toward genomic studies related to medicine tended to
have positive attitude toward genetic testing of disease susceptibilities for children. In
another respect, willingness of testing can be included as one item in category of the

“decision-making on medical genomics.” Thus the result of strong correlation between
two factors might be described to be reasonable. Regarding affective attitudes,
perspective and introspective images of genomic studies related to medicine were
correlated each other. Both images correlated positive attitudes toward genetic testing of
children with similar extent. That is, people with positive affective attitude toward
genomic studies related to medicine tended to have positive attitude toward genetic
testing of disease susceptibilities for children to an extent. However, regarding cognitive
attitudes, awareness of benefits and risks had a weak correlation. It was suggested that
peoples’ awareness of benefits and risks might be independent of each other. Further,
awareness of benefits positively correlated with the positive attitude toward genetic
testing of disease susceptibilities for children. In contrast, awareness of risks negatively
correlated with it to an extent. This result is consistent with the result of survey study
conducted among Japanese university students (Aono, 1999). It was indicated there
coexists independent positive and negative schema of human genetic technology in
general, although one’s decision over gene therapy and genetic testing is correlated with
positive schema. Henneman et al. (2006) performed Dutch population survey also
suggested that perceived usefulness is a precondition for supporting genetic testing. It is
consisted with the finding of this investigation that benefits positively correlated with the
positive attitude toward genetic testing. Additionally, a result indicated that awareness of
risks concerning medical genomics (e.g., It will exert unexpected harmful effects)
correlated with negative introspective images (e.g., Dislike, Scary or Dark).

The last point regards the issues of the linkage between the parental attitudes and the
present offering state of DTC genetic testing. Currently, several reserches focused on
psychosocial impact for children who have undergone disease susceptibility testing exist
(Hamann et al,, 2000, Meulenkamp et al., 2008), however, it might be expressed that
sufficient scientific evidence have not emerged. On the other hand, the range of tests
available DTC is broad, from tests for single-gene disorders to complex and multifactorial



diseases, moreover to personal ability or character. This investigation showed more than
half peoples’ favorable attitudes toward children’s genetic testing if it might be aware to
be beneficial and might be imaged positive. It is presumed that if companies offering
DTC genetic services emphasize benefits of testing and conscious lay people's image,
parents might request genetic testing for children fail to understand ethical, social and
psychological implications. Disseminating information and adequate education of
potential risks related to genetic testing for children is needed for lay people for an ideal.
In fact, it was demonstrated that information about genetic susceptibilities was difficult
to make sense of, as it related to ambiguous risks for participants and family members,
complicated and unfamiliar terminology and multiple genes and preventive strategies
(Saukko et al, 2007). Internationally, several countries have issued reports cautioning
against use of DTC genetic testing, 5-7 and several European countries have banned or
are considering banning it entirely (ESHG, 2010). In Japan, public discussion
surrounding DTC genetic testing for children should be started and systemic oversight
surround it should be considered.

There are several limitations in this study. Analysis in this research explained the
correlation between the two factors but not explained among many factors influenced
each other. In addition, variables expected to influence the attitude, such as
socioeconomic factor, information source, knowledge, and experience are not included in
this analysis. Multivariable analysis will be performed in the future to clarify these
relations surround genetic testing for children. Since the design of this study was cross-
sectional, causation cannot be clarified. Longitudinal or interventional studies are
required to assess the attitude change of Japanese peoples. Despite these limitations, this
study assessed Japanese lay peoples’ attitude toward medical genomics based on three-
component model, and indicated that awareness of benefits and positive images were
correlated with parental favorable attitudes toward genetic testing for children. This
finding may offer some materials for further consideration of ethical, legal and social
implications.
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