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A. ͠ͳ͐͋
1990 Ȅãҏkm����y�͂ĆβVžҕ
Sƭ79pm*òǇT4;nňǆ̞ЮǜͽW*

Ŕ̮Ŀđ͔TknǏĢ̌ȋɗѬćVͽǌ*ȏ΃

Ɲ̂˦Vɮˆͺ*ȁȇ9̯ǋǆяɩPͰIVǜ

ȨSQlo*ƭ79ɮſAIQ1qoO1n 1)+

A5A*ǏĢ̌ȋɗѬćSǌdlop5LIG

VáVňǆ̞ЮVṵ̀SƦļAO1nQVƞů

SMm*����y�žҕWЄ˟AIQWІ1

҇1̠ˤTMnQε3loO1n 2)+aI*Ǐ

Ģ���ÉVŎɦ͈ȮʔˀňŦ̞ҮSVOCүQ
����y�͂Ćβgu¹ö�¿̀ȱQVѴÿ

S˅ΆgɽʛPцȄƞů?oO4m*ǜȨS˚

dloO1n 3)+

ʛĬɒζlW*2011Ȅȋ5l 2013ȄȋT5
;OǍɺAIŔ̮Ŀđͪǆ͠ͳT41O*ΆƎ

V Miller lTkLOѲ͈?oIϒЊȐНʩͨ
- Quick Environmental Exposure and 
Sensitivity Inventory (åÄQEESI).4)r̰1*

ɽʛPňǆ̞ЮTҧȶşȮrͥCÜV˓̦rɊ

ɥCnIdT*2012 Ȅ 1 ʓTĝƎϾʼVНʩ
rǍɺAI+GVΗʦ*ƇͼrȡI 7,245ŨV
2K*MillerlVЋǌAI~��}¤ćTƝN
7ňǆ̞ЮTǜAOȶşȮSҧ1Qε3lon

ÜVĺŦW 4.4%PMLI=Q5l*цȄPeM
nͮȋVĺŦPňǆ̞ЮTǜAOȶşȮSҧ1

Qİɷ?onÜSü̓QAOǄƒAO1n=Q

rʂl5TAI 5)+?lTGVȟ*==PȡI

7,245 ŨV2K*ňǆ̞ЮTǜAOȶşȮSҧ
1Qε3lon 735ŨVҧȶşȮβQ*Goå
ƫV 1,750ŨVǜ̖βTM1O*ňǆ̞Ю]V
ȶşȮTǜCn 1ȄѳVƪň*GVƪňTѴя

Cn·��ϼƈQɮſϼƈ*ȥ̬ҌTѴCnȘ

ҎTM1O 2013Ȅ 1ʓśZ 2014Ȅ 1ʓTН
ʩrϯLI+GVΗʦ*ňǆ̞Ю]VȶşȮƦ

ȲW*ϓ1gĴ̋]Vʎ҉S·��ϼƈQpL

O1n=Q*ȥ̬ҌPW*ϒǷVȶȳVϒЀg

З͜VƊ҇?*Åǉgūǌ͋ȶȳVƦļSȶş

ȮVƦȲPblon=Q*ɽȀ̮˭VīʟÖS

ȶşȮƦȲTѴqLO1n=QrM7l5TA

I 6)+

ʛ͠ͳPW*2012 Ȅ 1 ʓVНʩΗʦTƝN
7ɑīAIҧȶşȮβ 735ŨQǜ̖β 1750Ũ
V�ª¿�TǜAO*2014 Ȅ 1 ʓНʩǍɺʆ
åѷVєŗ 3ȄѳVòa1ɹͺV̠ˤTM1O*
SVOCTѴяCnҐ͐eъļAOъеНʩrǍ
ɺAI+aI*2012Ȅ 1ʓTǍɺAIĝƎ 7245
ŨVНʩ�ª¿�V2K*2017Ȅ 11 ʓ 17 ɽ
ʆ̑PНʩŢτp 4683 ŨTǜAOňǆ̞Юҧ
ȶşȮVρʈƈǁTѴCnu¼�¿�НʩrǍ

ɺAI+

aI*SVOCW*ǏĢʹ˗VŭĜʎ҉Vbp
lD*ǏĢʹ˗5lVΖ͌ʎ҉*ǏĢ���V

ΖŠ¾ŭĜ¾Ζ͌ʎ҉*ҝҜ̞5lVΖŠʎ҉

rŬdIƬƿôʎ҉Tknċȍ·��АýrǍ

ɺCn=QSѨϼPMn 3)+цȄ*ǏĢ̭ƥg

Ҝ̞5lVƬƿôʎ҉SʒeƬ1Qε3loO

1n¤�öѦ{��öҙS͙͐?oO4m*˅

ǴяŦPW RoHSɗäT41O*2015Ȅ 6ʓ
km¤�öѦ{��öҙV4̞ЮҮDEHP*BBP*
DBP*DIBPүSϾĳǜЦQAOˆȐTъļ?o
I 7)+

=V=Qrзa3O*ʛ͠ͳPW*¤�öѦ

{��öҙTѴCnʔǑȮАýQƬƿôʎ҉T
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ѴCnȳƞŝ҃rǍɺA*Ƭƿôʎ҉±�öV

Ѳ͈Qċȍ·��АýrǍɺAI+ 
ʛ͠ͳPW*=olV͠ͳΗʦkm*���

�y�͂ĆβTѴCnÞȟVɺͽVƝ※ЬɶQ

Cn=Qr͐͋QAO1n+ 
 
B. ͠ͳɹ˦ 
B1 ňǆ̞ЮTǜCnȶşȮƪňVϼƈQҧȶ
şȮVρʈƈǁ 

2012 Ȅ 1 ʓTǍɺAIĝƎϾʼVȶşȮН
ʩΗʦ5lɑīA*2013 Ȅ 1 ʓTНʩrǍɺ
AI 735ŨVҧȶşȮβQ*GoåƫV 1,750
ŨVǜ̖βҮ2012 Ȅ 1 ʓVНʩΗʦT4;n
ȶşȮүV2K*2016Ȅȋeȑ7Ν7±��¿
͉ѮrϯLO1n532ŨVҧȶşȮβQ*1,260
ŨVǜ̖βTǜAOw¼�¿���TknЮž

Нʩr 2017Ȅ 1ʓTǍɺAI+НʩPW*є
ŗ 3ȄѳV̮˭gκʶVƪňͺrНʩAI+ 
aI*2012Ȅ 1ʓTǍɺAIĝƎ 7245ŨV
Нʩ�ª¿�V2K*2017Ȅ 11ʓʆ̑PНʩ
Ţτp 4683 ŨTǜAOňǆ̞ЮҧȶşȮVρ
ʈƈǁTѴCnu¼�¿�НʩrǍɺAI+=

VНʩPW*ÈЂV́ˊ*ȆǣʗҮʛНʩPW

3ӏ12 ˉTЋǌүV́ˊgôЮ*ȆǣʗV̮˭
̭ƥ¾¶w¤��wö¾ҜδȹTѴAOНʩA

I+ 
 
B2 Ŏɦ͈ȮʔˀňŦ̞Vċȍ·��Аý 
ɵ̤¹¢´¿rǍɺA*ãϴ͋p SVOCPM
n¤�öѦ{��öҙTѴCnɽʛÜŪ;VƬ

ƿôʎ҉Аý±�örʹ΃AI+=Vʎ҉Аý

±�öW*Ҷүʹ ˗ÉV SVOCVŭĜɪŞ*ҷү
ʹ˗ÉV SVOC VΖ͌ŭŝ*Ҹү���ÉV
SVOCVΖŠɪŞ*ҹү���ÉV SVOCVΖ
͌ŭŝV 4MVʎ҉ΖжPʹȽ?o*=ol 4
MVɪŞΖжTknΡôĢЧϠѪrͿīCn=

QSP7n+ 
¤�öѦ{��öҙTѴCnʔǑȮАýP

W*ɵ̤¹¢´¿rǍɺAOηǓÀɽɪŞѪ

ҮTDIүrŧǌAI+ 
¤�öѦ{��öҙVǍȷНʩ�¿�W*ʛ

͠ͳ̩VĬɒ͠ͳζPMnͱϢ˫ȃ˕QѫŅ˕

lSǍɺAI 4MVǍǒǨPV˻ǌ�¿�r̰
1I+ 

 
Үĉ̬Ҍ]VѡȺү 
ҧȶşȮ҃ƉVНʩW*Ğ͍ШƉ˦Üöw¾

 ��x¿öŋǆ͠ͳ�¼�¿ĉ̬ƼŹìVɇ

ЗrȡOǍɺAIҮɇЗ̸Ť LPC. 17ү+ 
 
C. ͠ͳΗʦ 
C1 ňǆ̞ЮTǜCnȶşȮƪňVϼƈQҧȶ
şȮVρʈƈǁ 
ȶşȮƪňVϼƈTѴCnНʩPW*ҧȶş

Ȯβ 269 ŨҮƇͼ̦ 50.6%ү*ǜ̖β 640 Ũ
Ү50.8%ү5lƇͼrȡI+ĝôPVƇͼ̦W
50.7%PMLI+ 
ʛ͠ͳPVҧȶşȮβW*2012Ȅ 1ʓ*2013
Ȅ 1 ʓ4kZ 2014 Ȅ 1 ʓVНʩQŧʺT*
QEESITѴCnMiller*ŉʯ*SkovbjergV1
Do5V�¶w�·ur̀ICeVśZ���

�y�͂Ćβgňǆ̞Юєɰ͂Vˣͅrş;O

1nQƇͼAIeVrҧȶşȮV�¶w�·u

QAI+ 
ҧȶşȮβP*ÞƇVНʩPҧȶşȮ�¶w

�·urȑ7Ν7̀IAO1IeVr-ƪňp

A.*̀ I?p5LIeVr-ȶşȮɮſ.QA

I+ŧʺTǜ̖βPW*ҧȶşȮ�¶w�·u

r̀IAIeVr-ȶşȮƦȲ.*ȑ7Ν7̀I

AO1p1eVr-ƪňpA.QAI+ 
єŗ 3ȄѳV̮˭gòǧT4;nɮſgƪň
Qňǆ̞ЮȶşȮƪňQVѴÿrϴҶҳҶ5l

ϴҶҳҸTͥC+ҧȶşȮβPјȋpѓŁrȥ

ɞ;O1IeVPWȶşȮVɮſSbloI+

Àɹ*ɤ˗*ɛѺ*Ѻ˿*џǨVɮ϶ͺV̞̬

͋p̭ƥɮſPWňǆ̞ЮȶşȮVɮſWbl

op5LI+ 
ǜ̖βPW*ϓ1gĴ̋Vȓ1eVTЅon

ˀìSMLIeVPňǆ̞ЮȶşȮSƦȲAI+

ǜ̖βPȶşȮSƦȲAIeVPW*џǨV~

¢VѺŗ*ǒĠg~¿�¼VɸϾЯĜ*òa1

VмǧPʔȵpѴÿSbloO4m*Ģ϶ȏʝ

g�ºu·ңѺPWʔȵpѴÿSblop5L

I+ 
єŗ 1½ʓVϒǇVǏĢ̭ƥP*ǜ̖βPȶ
şȮSƦȲAIeVPW*єȋpʹ˗Vˮog

˺̘̭ƥ*єȋp˿˗gÒ̚*Ҥҍ*ϓ1*_

=mg˝opR*Ƭ9VǏĢ̭ƥϼƈPʔȵp
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ѴÿSbloIҮϴҶҳҼү+ 
ňǆ̞ЮҧȶşȮVρʈƈǁTѴCnНʩ

PW*2500ŨҮ53.4%ү5lƇͼrȡI+ҧȶ
şȮV�¶w�·uWÃЊНʩQŧʺQAI+

2012 Ȅ 1 ʓVʆ̑PҧȶşȮPMLIeVV
2K*6ȄȟeҧȶşȮPMLIeVW 101Ũ*
ȶşȮSɮſAIeVW152ŨPMLI+aI*
ǜ̖βV2K*6 ȄȟeҧȶşȮ�¶w�·u
r̀IAO1p1eVW 2111 Ũ*ȶşȮSƦ
ȲAIeVW 136ŨPMLI+ 
ρʈƈǁT4;nЄʣPW*ҧȶşȮSȸȮ

ňAO1neVT41O*ȆǣʗPV̮˭δȹ

g̮˭̭ƥgҜδȹ*Mn1WÈЂV́ˊͺV

õl5VρʈƈǁSѴÆAO1nVPWp15

QVæКrʵЏCn=Qr͐͋QAIId*6
ȄѳҧȶşȮPMLI101ŨrȸȮҧȶşȮβ*
6 ȄѳȶşȮ�¶w�·ur̀I?p5LI
2111ŨrǊĝǜ̖βQЋǌA*ȸȮҧȶşȮβ
QǊĝǜ̖βV 2βVŦЈ 2212ŨV�¿�r
ЄʣT̰1I+ȠLO*6 ȄѳPȶşȮVƪň
SMLI 288ŨrЄʣ5lѺƫAI+ 
ƬƪѪЄʣVΗʦҮϴҶҳҽ*ϴҶҳҾү*Ȇ

ǣʗTÎm̞Ѥ1rk9ΖҥAIeVQȸȮҧ

ȶşȮQVѴÿSʔȵPMLI+aI*̪ƒV

ôЮPWMnS*˜57gĨ3ȮPeȸȮҧȶ

şȮQVѴÿSʔȵPMLI+ 
́ˊPW*ȆǣʗVu¹ö�¿ȮΗύ̏*ː

ЂVϙ·͂Qu¹ö�¿ȮΗύ̏QVѳTʔȵ

pѴÿSbloI+ 
ȆǣʗV̮˭PW*ǒɻSņ1Vȓ1Ң˘r

ṵ̀AO1I*Mn1WǢǆʫP©¼�g»�

�Vǀpϓ1rȶBIeVPW*ȸȮҧȶşȮ

QVѳPʔȵpѴÿSbloI+ȆǣʗTǧѳ

gǙǏP~¿©��ҮΙ˔үrṵ̀AO1Ie

VPW*ȸȮҧȶşȮV·��Sñ5LI+a

I*±�öҸPW*ȆǣʗTϒǇSҧƑΤTҁ

ɡAO1neVPȸȮҧȶşȮQVʔȵpѴÿ

SbloI+ 
 
C2 Ŏɦ͈ȮʔˀňŦ̞Vċȍ·��Аý 
C2.1 ʔǑȮАý 
¤�öѦ{��öҙTM1OW*ҜŷǉĝƼ

ŹìS¤�öѦ�-2{�ö§��öҮDEHPү*
¤�öѦ�-n-¥�öҮDnBPү*¤�öѦ¨¼�

ö¥�öҮBBPү*¤�öѦ�-w���ö
ҮDINPү*¤�öѦ�-w���öҮDIDPү*¤
�öѦ�-n-}��öҮDNOPүTѴAOʔǑȮ
АýrǍɺAOηǓÀɽɪŞѪҮTDIүrǡī
AO1n+ 
ҜŷǉĝƼŹìW*ʒɸV˒Ȯǆ͋͜Ͻr¹

¢´¿A*DnBPTѴAOW*¶��V̮ˍ͈
̮˒ȮБҥT4;nī̮ěV΋ːΓςVȕȽђ

Ȏ4kZÑϋVΕΫƪȮ5lʒǢ˒ȮѪ

ҮLOAELүr 2.5mg/kg/dayQA*Å͢Ǎÿɳ
500rј̰AOTDIr 5 g/kg/dayQǡīAO
1n 8)+DEHPTѴAOW*¶��V̮ˍ͈̮
˒ȮT4;nī̮ěT4;n̮ˍƅǋVѨѪ˸

ǣͺ5l̒˒ȮѪҮNOAELүr 3mg/kg/dayQ
A*Å͢Ǎÿɳ 100 rј̰AO TDI r 30 
g/kg/dayQǡīAO1n 9)+BBPTѴAOW*
¶��V̮ˍ͈̮˒ȮǍҥT4;nī̮ěVñ

ôѨ5l NOAEL r 20mg/kg/day QA*Å͢
Ǎÿɳ 100 rј̰AO TDI r 200 g/kg/day
QǡīAO1n 10)+DINPTѴAOW*¶��
VȸȮ˒ȮǍҥT4;nμϏQωϏ]VȘҎ5

l NOAEL r 15mg/kg/day QA*Å͢Ǎÿɳ
100 rј̰AO TDI r 150 g/kg/day Qǡī
AO1n 11)+DIDPTѴAOW*w�VÙȭȮ
˒ȮǍҥT4;nμΓς]VȘҎ5l NOAEL
r 15mg/kg/day QA*Å͢Ǎÿɳ 100 rј̰
AOTDIr150 g/kg/dayQǡīAO1n12)+

DNOPTѴAOW*­y�VȸȮ˒ȮǍҥT4
; n μ Γ ς ] V Ș Ҏ 5 l LOAEL r

113mg/kg/dayQA*Å͢Ǎÿɳ 300rј̰A
O TDIr 370 g/kg/dayQǡīAO1n 13)+ 
¤�öѦ�-w�¥�öҮDiBPүTM1OW*

Koch et al (2001)PVε3TƝN7*DnBPV
̹ȮôPMn=Q5lDnBPVćr̰1I 14)+

¤�öѦ�-{�öҮDEPүTM1OW*CICAD 
(2003)Vćr̰1I 15)+ 
 
C2.2 Ƭƿôʎ҉ѪVɢͿQċȍ·��Аý 

Little et al 2012 16)4kZ Beko et al 2013 17)

rŘεT*ƌҷҳҶTͥCƬƿôʎ҉Аý±�

örѲ͈AI+Ҷүʹ ˗ÉV SVOCVŭĜɪŞ*
ҷүʹ˗ÉV SVOCVΖ͌ŭŝ*Ҹү���É
V SVOCVΖŠɪŞ*ҹү���ÉV SVOCV
Ζ͌ŭŝV 4MVʎ҉ΖжPGoHoVôĢЧ



 

- 56 - 
 

ϠѪrЈͿP7n+ 
=V±�öPW*ɽʛÜŪ;QCnIdT*

ŲŭѪTM1OW*̯ Ρ͠ʎ҉Kÿɳ�¼�¥
��Vćrṵ̀A*ǢěWGoT EPA ʎ҉ÿ
ɳ�¼�¥��Vćr˓̦ЈͿAO̰1I+Ǐ

Ģʹ˗]Vʎ҉ʆѳTM1OW*NHK Ǝ˖̮
˭ʆѳНʩ 2015VƒǇʆѳkmҮȃɽ*Ɛʍ*
ɽʍV�¿�rļѨȃƕү*3ˉěWǉĝČTε
ȺAO 24 ʆѳPЋǌAI+���]Vʎ҉ʆ
ѳTM1OW*NHKƎ˖̮˭ʆѳНʩҮ2015ү
VƒǇʆѳҳ͚͗ʆѳkmҮȃɽ*Ɛʍ*ɽʍ

V�¿�rļѨȃƕүҮ͚͗ÉW���]Vʎ҉

Wp1Qæǌү*3ˉěW 24ʆѳҳ͚͗ʆѳV
ćr̰1I+ôѨW*ȃȽ 27ȄƎ˖ċȍʪҠН
ʩҮ3ˉ̳Ʒȃƕ*20ˉåÃ̳ƷȃƕүVćr
̰1I+���ΖŠɪŞѪTM1OW*ɽʛV

�¿�PW̯Ρ͠ʎ҉ÿɳ�¼�¥��VƐƨ

VbVId*EPAʎ҉�¼�¥�� 2011V�
��rṵ̀AI+͌όϴҌͲTM1OW*ȃȽ

27ȄƎ˖ċȍʪҠНʩҮôѨQиѰV 3ˉ̳Ʒ
ȃƕ*20ˉåÃ̳ƷȃƕүTϩʛȐ5lͿīA
Ićr̰1I+͌ό]Vâ͙ѪTM1OW*

EPAʎ҉�¼�¥�� 2011V Ferguson et al. 
(2009a)Vćr̰1I+=VćW*OEHHA 2016
P DINP V¢�öȈАýPeṵ̀?oO1n+ 
ǏĢ���T41OW*ŕĵQAO*¡�V

͌όTâ͙Cn���5l*Ζ͌ŭŝg­y�

¼�ͺTknΖŠɪŞS̮Bn+¡�V͌ό]

Vâ͙ȮW*���VΈȜTüǄCn+G=P*

���VΈȜQÜV͌ό]Vâ͙ȮTѴCnɵ

̤¹¢´¿rϯ1*Ƭƿôʎ҉Аý±�öPε

ȺC^7ΈȜV΂ƋTM1OʵЉrϯLI+G

VΗʦ*150 m åÄVΈȜr·��АýVǜ
ЦQAI 18)+ 

4 ǒǨVНʩΗʦW*���5lVbPWM
nS*ʒƭôĢЧϠѪQ TDI r˓пCnQ*
DEHPPWʎ҉­¿�¼ҮMOEүSȽÜP 10
ʙ̀*3ˉěPW 1ʙ̀QpLI+DnBPPW*
MOESȽÜPW 10åÃPMLIS*3ˉěP
W 10ʙ̀QpLI+ 
 
D. εǚ 
D1 ňǆ̞ЮTǜCnȶşȮƪňVϼƈQҧȶ
şȮVρʈƈǁ 

ʛНʩPъеAI�ª¿�T4;nňǆ̞

ЮȶşȮVƦȲW*ϓ1gĴ̋Vȓ1eVTЅ

onˀìSѴÿAO4m*òǧVĢ϶ʝg�º

u·ңѺkme*ǒĠg~¿�¼VɸϾЯĜg

~¢VѺŗpR*òǧĢTɖKхceVTѴÿ

AO1nŢτȮSε3loI+ȏʝTǜAOW*

ȏ΃Ɲ̂˦VɮˆgѴÿƉôVŞmΕbSё±

P7IS*ǒĠgǒȌ̰ŷͺVɖKхbŷTǜ

AOW*ϓ1gĴ̞̋TѴCnМҕSˌ?oO

1nQȫqon+ 
ňǆ̞ЮȶşȮVɮſPW*ʛ͠ͳζlTk

n=oaPVНʩΗʦQŧʺT*јȋpѓŁS

ȶşȮɮſTѴÿAO1IS*̭ƥɮſͺV̞

̬͋pɮſQVѴÿWblop5LI+ǜ̖β

PȶşȮSƦȲAIeVPW*Ƭ9VǏĢ̭ƥ

ϼƈT41O*ǏĢ̭ƥVĽȲ̠ȷrϒЀAO

4m*¶w¤w¨¼�VƦļSȶşȮƦȲTѴ

ÿAO1I+ 
=olV=Qkm*ňǆ̞ЮȶşȮƦļTW*

òǧĢ]VɖKхbŷͺVõl5VĴ̋gϓ1

TǜCnʎ҉w¨¼�SѴÿA*ҧȶşȮ̠ȷ

TpnQ*̭ƥɮſͺV̞̬͋pɮſPWǓʃ

TȶşȮWɮſ?oD*јȋpѓŁͺTkm*

ϒȞͧΖΌV͜ЀgЗ͜rɮſAO19=QS

ѨϼQȫqon+ 
ňǆ̞ЮҧȶşȮVρʈƈǁVНʩPW*Ȇ

ǣʗTÎm̞Ѥ1rk9ΖҥAIeVQȸȮҧ

ȶşȮQVѴÿSʔȵPMLI+aI*̪ƒV

ôЮPWMnS*˜57gĨ3ȮPeȸȮҧȶ

şȮQVѴÿSʔȵPMLI+Îm̞Ѥ1W*

Îm̞Vɧo*̟TÅϾĵpļэg˸эVŜȢ

S*ĢθVMnÂŎϾ΀gĶȌrĴ̋Cn=Q

TkLO̮Bn+aI*Ģθ]VĴ̋SϒȞͧ

ΖΌgȃϳȶЀVÐorȑ7а=A*ҖҌϥ͊*

Ĩg˜*Ғ̓*ũ7˗*ƄũͺV̠͂r̮Bn+

?lTϿЀgƃЀ5lVÅȩȶ*΋ͧ͋��¹

�gѤ25eAop1Q12ÅǉȶeÎ̞Ѥ1

V͈̪TѴÆAO1nQε3loO1n+ȠL

O*ȸȮҧȶşȮβPW*ȆǣVҏ5lƫ͋Ĵ

̋TknϒȞͧΖΌVÐoS̮BgC1ôЮP

Mn=QSε3lon+˜57gĨ3ȮeϒȞ

ͧΖΌVÐoQѴÆAO1nŢτȮSMn=Q

5l*ȸȮҧȶşȮβQVѴÿSbloIQε

3lon+ 
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́ˊPW*ȆǣʗVu¹ö�¿ȮΗύ̏*ː

ЂVϙ·͂Qu¹ö�¿ȮΗύ̏QVѳTʔȵ

pѴÿSbloI+u¹ö�¿ȮΗύ̏VË͂

̠PMn͘V5ibW*u¹ö�¼SÂŚͧΖ

VCΩΞrĴ̋Cn=QTkLO̮BnQε3
loO1n+ÂŚͧΖW*ҫΉύVȶЀeɭѡ

AO1n+ȠLO*ÂŚͧΖT4;nõl5V

ΑƈQȸȮҧȶşȮQVѳTѴqmSMnŢτ

ȮSMn5eAop1S*=V̑TM1OW?

lpnʵЉSȦϼPMn+ 
ȆǣʗV̮˭PW*ǒɻSņ1Vȓ1Ң˘r

ṵ̀AO1I*Mn1WǢǆʫP©¼�g»�

�Vǀpϓ1rȶBIeVPW*ȸȮҧȶşȮ

QVʔȵpѴÿSbloI+ȠLO*ȆǣʗT

4;nȓ1ϓ1gĴ̞̋]Vʎ҉W*GVȟV

ҧȶşȮVȸȮňTΗZM9ŢτȮSҧ9pn

5eAop1Qε3lon+ 
ȆǣʗTǧѳgǙǏP~¿©��ҮΙ˔үr

ṵ̀AO1IeVPW*ȸȮҧȶşȮV·��

Sñ5LI+aI*±�öҸPW*ȆǣʗTϒ

ǇSҧƑΤTҁɡAO1neVPȸȮҧȶşȮ

QVʔȵpѴÿSbloI+ҧƑΤVц9PW

҈̵ͣSҧ9pnŢτȮSε3lonS*Ȇǣ

ʗV~¿©��ṵ̀gҧƑΤQVѴÿTM1O

W*?lpnʵЉSȦϼPMn+ 
=olV=Qkm*ȸȮҧȶşȮβW*Ȇǣ

Vҏ5lƫ͋Ĵ̋TknϒȞͧΖΌVÐoS̮

BgC9*GVρʈTW*ϒȞͧΖΌT4;n

õl5VôЮ͋pΑƈSѴÆAO1n5eAo

p1Qε3lon+GVIdȆǣʗV̮˭T4

1O*ǒɻSņ1Vȓ1Ң˘rṵ̀AO1I*

Mn1WǢǆʫP©¼�g»��Vǀpϓ1r

ȶBIeVPW*ҧȶşȮVȸȮňTΗZâ1

IŢτȮSε3lon+ 
 
D2 Ŏɦ͈ȮʔˀňŦ̞Vċȍ·��Аý 
ʛ͠ͳPѲ͈AIƬƿôʎ҉Аý±�ör

̰1O¤�öѦ{��öҙTѴCn 4ǒǨVН
ʩΗʦT4;nôĢЧϠѪVͿīQċȍ·��

АýrϯLIΗʦ*ǏĢ���VbPАýrϯ

LIΗʦPWMnS*3 ˉěVôĢЧϠѪWȽ
ÜV΍ 10ĄQpm*3ˉěVʎ҉ѪWȽÜT˓
^O5pmƭ71=QSʂl5QpLI+aI*

4 ǒǨVʒƭôĢЧϠѪQ TDI r˓пCnQ*

DEHPPWMOESȽÜP 10ʙ̀*3ˉěP
W 1ʙ̀QpLI+DnBPPW*MOESȽÜ
PW 10åÃPMLIS*3ˉěPW 10ʙ̀Q
pLI+ 

DEHPQ DnBPV TDIW*҄¶��V̮ˍ
͈̮˒Ȯ5lǡī?oO1nId*3 ˉěVƟ
Ŧ*=olV TDIQôĢЧϠѪr˓пCn=Q
TǜAOWÅ͢ǌϼΑSƭ71S*3 ˉěWȽ
ÜTǜAOôĢЧϠѪS΍ 10 ĄQpn=Q*
ʛ˻ǌΗʦTWǏĢʹ˗gҝҜ̞Ζ̲VôĢЧ

ϠѪSŬaoO1p1=Q5l*DEHP Q
DnBPVƬƿôʎ҉Tknċȍ·��TM1O
W*?lpnȳƞŝ҃aIWДΓpНʩSȦϼ

PMnQε3loI+ 
 
E. Ρɕ 
ňǆ̞ЮȶşȮVƦȲW*ϓ1gĴ̋Vȓ1

eVTЅonˀìSѴÿAO4m*єŗ 3ȄV
НʩPW*ȏʝkmeòǧĢ]VɖKхcŷT

ѴÿAO1nŢτȮSε3loI+ 
ňǆ̞ЮȶşȮVɮſPW*јȋpѓŁSȶ

şȮɮſTѴÿAO1IS*̭ƥɮſͺV̞̬

͋pɮſQVѴÿWblop5LI+ǜ̖βP

ȶşȮSƦȲAIeVPW*Ƭ9VǏĢ̭ƥϼ

ƈT41O*ǏĢ̭ƥVĽȲ̠ȷrϒЀAO4

m*¶w¤w¨¼�VƦļSȶşȮƦȲTѴÿ

AO1I+ȠLO*ňǆ̞ЮȶşȮƦļTW*

òǧĢ]VɖKхbŷͺVõl5VĴ̋gϓ1

TǜCnʎ҉w¨¼�SѴÿA*ҧȶşȮ̠ȷ

TpnQ*̭ƥɮſͺV̞̬͋pɮſPWǓʃ

TȶşȮWɮſ?oD*јȋpѓŁͺTkm*

ϒȞͧΖΌV͜ЀgЗ͜rɮſAO19=QS

ѨϼQȫqoI+ 
ňǆ̞ЮҧȶşȮVρʈƈǁPW*ȸȮ͋p

ňǆ̞ЮTǜCnҧȶşȮrʔCneVW*Ȇ

ǣVҏ5lƫ͋Ĵ̋TknϒȞͧΖΌVÐoS

̮BgC9*GVρʈTW*ϒȞͧΖΌT4;

nõl5VôЮ͋pΑƈSѴÆAO1n5eA

op1Qε3loI+GVIdȆǣʗV̮˭T

41O*ǒɻSņ1Vȓ1Ң˘rṵ̀AO1I*

Mn1WǢǆʫP©¼�g»��Vǀpϓ1r

ȶBIeVPW*ҧȶşȮVȸȮňTΗZâ1

IŢτȮSε3loI+ 
SVOCV2K*ɽʛP˛̰?oO1n¤�ö
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Ѧ{��öҙVƬƿôʎ҉Tknċȍ·��А

ýTM1O*ÔĎ͋TǏĢ���VНʩrϯL

I 4ǒǨPVАýrϯLI+GAO*4ǒǨV
ʒƭôĢЧϠѪQTDIr˓пCnQ*DEHPQ
DnBPPWQmq; 3ˉěPʎ҉­¿�¼SǢ
?9*3ˉěWȽÜTǜAOôĢЧϠѪS΍ 10
ĄTpn=QSʂl5QpLI+ʛАýΗʦT

WǏĢʹ˗gҝҜ̞Ζ̲VôĢЧϠѪSŬao

O1p1=Q5l*DEHP Q DnBP VƬƿô
ʎ҉Tknċȍ·��TM1OW*?lpnȳ

ƞŝ҃aIWДΓpНʩSȦϼPMnQε3l

oI+ 
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ϴҶҳҶ� 3ȄѳVċȍ̠ȷVƪňTѴCnˣͅg̮˭ɮſ*ƪň  ͅ
 }��˓Ү95%āҔŊѳү 

 
ҧȶşȮβ 
ҮȶşȮɮſү 

(n = 134) 

ǜ̖β 
ҮȶşȮƦȲү 

( n = 712) 
1. ŋͅˀѴPVЎ  ͅ 2.03 (0.99–4.12) 1.12 (0.65–1.95) 
2. ŋϨŷVʕ  ̰ 1.78 (0.78–4.08) 1.04 (0.50–2.19) 
3. ́˗TpLI 1.18 (0.46–3.02) 2.00 (0.93–4.28) 
4. ȥ̬~y¼�·¼�rş;I 0.86 (0.05–14.0) 17.4 (2.85–106.5) 
5. �ä·°¼�ҮʪҠϸľҜŷ*ċȍϸľҜŷүVʕ  ̰ 0.84 (0.30–2.40) 1.33 (0.63–2.80) 
6. јȋpѓŁrȥɞ;I 3.25 (1.12–9.49)* – 
7. ѓŁÅд – 1.48 (0.76–2.90) 
8. ϾĵˆA1̮˭ҮҜÖ*͚͗pRүrȥɞ;I 1.33 (0.56–3.12) – 
9. ÅϾĵp̮˭ҮҜÖ*͚͗pRүrыLI – 2.43 (0.89–6.62) 
10. ϓ1gĴ̋Vȓ1eVrќ;nk2TAI 0.42 (0.04–4.78) – 
11. ϓ1gĴ̋Vȓ1eVT[onˀìSMLI – 5.69 (1.02–31.8)* 
12. џǨVɛѺrȥɞ;I 0.63 (0.14–2.93) – 
13. џǨVɛѺVғȋS˸LI – 2.33 (0.86–6.32) 
14. ̮˭δȹVƪň 0.28 (0.03–2.73) 0.69 (0.09–5.27) 
15. ̮˭̭ƥVƪň 0.86 (0.17–4.40) 4.95 (1.68–14.6)** 
16. àÖgκƟVƪň 0.27 (0.05–1.37) 0.92 (0.12–7.21) 
17. ̟T̬̲Wp1 0.76 (0.34–1.69) 0.87 (0.48–1.59) 
* p <0.05, ** p <0.01, Ȯı*ȄҬ*Ɓ̕TknʔȵǶWp1Id=olVϼƈPНɴED 
 
 
ϴҶҳҷ� ËTє>CџǨP 3ȄåĢTϯLI̭ƥrϘ9CnǵƯ 
 }��˓Ү95%āҔŊѳү 

 
ҧȶşȮβ 
ҮȶşȮɮſү 

(n = 134) 

ǜ̖β 
ҮȶşȮƦȲү 

( n = 712) 
1. ɤ˗϶ήҮɤ˗���¯gɤ˗ɄүVɸЋ*ƦЋ*Ú
ɤ 

2.24 (0.42–12.0) 1.25 (0.48–3.28) 

2. ͶgɅVѲɯpR*ɤ˗rȥɞ;nk2TAI 1.38 (0.69–2.75) 0.91 (0.54–1.56) 
3. ɛѺr=adTCnk2TAI 0.80 (0.39–1.63) 0.71 (0.38–1.34) 
4. Ѻ˿ƅrṵ̀CnpR*џǨSBdBdAp1k2
TAI 

0.56 (0.20–1.57) 0.97 (0.45–2.11) 

5. џǨV~¢rѺŗAI 0.55 (0.15–2.04) 3.09 (1.10–8.60)* 
6. џǨVɮ϶g·¤º¿¯rAI 0.73 (0.25–2.13) 0.74 (0.22–2.47) 
7. ǒrƦɮ΃AI – – 
8. ǒrȑLвAI 0.63 (0.14–2.93) 3.46 (1.23–9.75)* 
* p <0.05, ** p <0.01 
ϴҶҳҸ� ËTє>CџǨP 3ȄåĢTɸA9ÚɤAIeV 
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 }��˓Ү95%āҔŊѳү 

 
ҧȶşȮβ 
ҮȶşȮɮſү 

(n = 134) 

ǜ̖β 
ҮȶşȮƦȲү 

( n = 712) 
1. ‐ 0.55 (0.15–2.04) 1.35 (0.51–3.55) 
2. ʘʝ¤º¿·¼� 1.43 (0.44–4.61) 1.78 (0.76–4.13) 
3. Ƨʝ 1.08 (0.28–4.22) 1.74 (0.70–4.28) 
4. ~¿©��ҮBh2I±ү 0.28 (0.09–0.84)* 0.72 (0.81–3.66) 
5. ǒĠҮ¨��*Ɂʲҙ*ʜ*�¿¥ö*�¼�*ʴǁ
ҙpRү 

0.50 (0.11–2.16) 3.38 (1.47–7.77)** 

6. ~¿�¼ 0.96 (0.35–2.67) 2.12 (1.08–4.20)* 
7. ȈÄV�ºu·ңѺ 2.65 (0.27–26.2) 1.70 (0.49–5.88) 
* p <0.05, ** p <0.01 
 
 
ϴҶҳҹ� ̪ƒVòa1VџǨVȈʝ 
 }��˓Ү95%āҔŊѳү 

 
ҧȶşȮβ 
ҮȶşȮɮſү 

(n = 134) 

ǜ̖β 
ҮȶşȮƦȲү 

( n = 712) 
ǧѳ   
Ŧʢ¤º¿·¼� 1.46 (0.73–2.92) 0.94 (0.54–1.63) 
̒Ɨʝ¤º¿·¼� 0.49 (0.20–1.23) 1.91 (0.97–3.76) 
‐ 1.68 (0.58–4.85) 0.82 (0.38–1.78) 
~¿©�� 1.04 (0.48–2.23) 0.90 (0.45–1.77) 
¢�¿ö 0.56 (0.09–3.48) 0.65 (0.08–4.93) 

ǙǏ   
Ŧʢ¤º¿·¼� 1.16 (0.57–2.34) 0.78 (0.45–1.37) 
̒Ɨʝ¤º¿·¼� 0.44 (0.14–1.39) 1.14 (0.47–2.76) 
‐ 1.78 (0.88–3.60) 1.70 (0.99–2.90) 
~¿©�� 0.75 (0.31–1.85) 1.17 (0.61–2.23) 
¢�¿ö – – 

* p <0.05, ** p <0.01 
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ϴҶҳҺ� ̪ƒVòa1VџǨVƧʝ 
 }��˓Ү95%āҔŊѳү 

 
ҧȶşȮβ 
ҮȶşȮɮſү 

(n = 134) 

ǜ̖β 
ҮȶşȮƦȲү 

( n = 712) 
ǧѳ   
Ŧʢʘʝ 0.63 (0.27–1.47) 0.96 (0.51–1.83) 
̒Ɨʝ 1.30 (0.21–8.07) 0.36 (0.05–2.67) 
¢�ö�º� 0.70 (0.34–1.46) 1.20 (0.69–2.10) 
ơmƧҮƐƧŬcү 2.28 (0.76–6.88) 0.77 (0.32–1.84) 
ΐ¾Ǻ�º� 1.19 (0.58–2.43) 1.04 (0.60–1.82) 

ǙǏ   
Ŧʢʘʝ 0.45 (0.18–1.11) 1.14 (0.60–2.17) 
̒Ɨʝ 3.59 (0.39–33.0) 1.06 (0.24–4.62) 
¢�ö�º� 0.82 (0.37–1.82) 0.80 (0.43–1.49) 
ơmƧҮƐƧŬcү 1.86 (0.79–4.39) 1.38 (0.74–2.60) 
ΐ¾Ǻ�º� 0.85 (0.42–1.73) 0.98 (0.56–1.71) 

* p <0.05, ** p <0.01 
 
 
ϴҶҳһ� ʹ˗˶˯ˀVù  ̰
 }��˓Ү95%āҔŊѳү 

 
ҧȶşȮβ 
ҮȶşȮɮſү 

(n = 134) 

ǜ̖β 
ҮȶşȮƦȲү 

( n = 712) 

ǧѳřWǙǏP̪ƒṵ̀É 1.43 (0.70–2.95) 0.62 (0.36–1.05) 

* p <0.05, ** p <0.01 
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ϴҶҳҼ� єŗ 1½ʓVϒǇVǏĢ̭ƥ 
 }��˓Ү95%āҔŊѳү 

 ҧȶşȮβҮȶşȮɮſү 
(n = 134) 

ǜ̖βҮȶşȮƦȲү 
( n = 712) 

1. ʹ˗VˮoSэC8n 0.75 (0.45–1.25) 1.96 (1.33–2.88)** 
2. ʹ˗VˮoSÅд*ʹ˗SkRc 1.09 (0.63–1.88) 2.21 (1.60–3.04)** 
3. ʉC8n 0.68 (0.39–1.21) 1.87 (1.34–2.62)** 
4. Ǐ˺Vƪň 0.75 (0.53–1.08) 1.48 (1.16–1.88)** 
5. ǗC8n 0.82 (0.60–1.11) 1.43 (1.13–1.82)** 
6. BdBdCn 1.04 (0.67–1.61) 1.77 (1.24–2.51)** 
7. Ò7C8n 0.73 (0.47–1.16) 1.64 (1.27–2.12)** 
8. Ҋ҈˗VĴ̋rk9ȶBn 0.74 (0.43–1.25) 2.00 (1.41–2.83)** 
9. Ҥҍ 0.97 (0.63–1.49) 1.66 (1.26–2.17)** 
10. {u�¼VҚS͒ɡMIn 0.92 (0.56–1.49) 1.60 (1.18–2.17)** 
11. {u�¼VÅȩpT41SCn 0.33 (0.12–0.89)* 2.56 (1.57–4.16)** 
12. ~¢VT41 0.67 (0.37–1.21) 3.49 (2.13–5.69)** 
13. _=mg˝o 0.51 (0.59–1.31) 1.67 (1.26–2.21)** 
14. IX=V̕VT41 1.15 (0.77–1.72) 1.32 (0.98–1.78) 
15. ÅȩpϨŷϓ 0.30 (0.10–0.89)* 3.01 (1.85–4.90)** 
16. GVáÅȩϓ(ôϓ¾Ҝŷ¾Ң˘) 0.49 (0.25–0.95)* 2.14 (1.43–3.19)** 
* p <0.05, ** p <0.01 
 
ϴҶҳҽ� ȸȮҧȶşȮβV́ˊҮu¹ö�¿QΉύ¾͌ό̠͂үQVѴÿ�
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ϴҶҳҾ� ȸȮҧȶşȮβVȆǣʗV̮˭QVѴÿ�
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ƌҷҳҶ� Ƭƿôʎ҉Аý±�öQŘεć 
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