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Abstract

Environmental health-related indicators must be examined when considering the Sustainable Develop-
ment Goal (SDG) targets. A review of literature regarding chemical and physical issues that carry environ-
mental risks in reports from WHO and other academic papers in Japan and overseas showed a relationship
between indoor temperature difference and mortality. Further, indoor concentrations of semi-volatile
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organic compounds (SVOC) and humid environments were found to be related to allergic diseases, and at-

mospheric microparticulate matter was found to be related to respiratory and circulatory system diseases.

Furthermore, the index related to 3.9.2 “Unsafe water, unsafe public health, and death due to unsafe hy-

giene knowledge” is defined using the sum of specific diseases, and the index is classified as Tier I, but the

occurrence of water-borne diseases based on information from domestic water quality accident cases over

the past 30 years was significantly lower than that reported by UN-designated coding using ICD10. This

may be because the WHO WASH disease code was defined based on conditions in developing countries.

keywords: SDG3.9., environmental factor, disease burden, water, hygiene
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“hifbcE, AV, HRBAERILEYm (VOC), 74
VBT AT VE RO v REERFITH 5. T2, L5 W
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£1 #BFRICAHLV /-Mesh term

BB A
particulate matter
asbestos
cadmium
arsenic
mercury
lead
carbon disulfide
ozone
volatile organic compound
phthalic ester
phosphate ester
VAZE W/ AN
acute respiratory infection
cerebrovascular diseases (stroke)
ischaemic heart diseases (IHD)
chronic obstructive pulmonary diseases (COPD)
lung cancer
mortality
allergy
sick building syndrome
W7 DS

Meta-Analysis, Systematic Review, review in the last 10 years
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£2 XBRE—E (2011FEWHORMZFBIRREH)
BREALFERN Tt HE s F—7—F HA& 4k
e Wi JLAE mold, asthma 2 76
A i JEL5C dampness, asthma 0 11
BEHNDIES 4D LT H indoor cold, winter mortality 2 3
e VA heat wave, mortality 0 16
5 K JitidE radon, lung cancer 0 18
HENOZEBYE T 5GERYE secondhand smoke, respiratory infections 0 39
i S, secondhand smoke, asthma 1 47
O secondhand smoke, heart disease 0 9
Jiti g secondhand smoke, lung cancer 4 16
LT secondhand smoke, mortality 2 8

ke FE metal, lead, mental retardation 0 14
PEBR fr e metal, lead, cardiovascular disease 0 11
F1E) oo M behavioural problems, lead, metal 0 8
e metal, lead, mortality 0 5

BENO—FBbk®E B indoor,carbon monoxide, headache 0 18
H & & indoor, carbon monoxide, nausea 0 2
ANIIIRERs AN indoor, carbon monoxide, cardiovascular ischaemia/insufficiency 0 1
RA(E indoor, carbon monoxide, seizures 0 0
Y indoor, carbon monoxide, coma 0 0
koo indoor, carbon monoxide, loss of consciousness 0 0
jiA indoor, carbon monoxide, mortality 0 5

FVLATNVTE R F & OMREERDILT  formaldehyde, respiratory symptoms, children 0 2

*£3 NiMEFE—E (UNSDICL 33.9.1ICU T 2REZERE (TierI))
BREAbF N Tt HE e F—7—F HA& 4k
TINKET- R BRI 55 38 particulate matter, acute respiratory 0 44
i A4 9 R particulate matter, stroke 1 24
AN ERANZS55 particulate matter, ischaemic heart diseases 0 23
8 P ZE A i A particulate matter, COPD 0 52
Jiti g particulate matter, lung cancer 2 57
A particulate matter, mortality 3 87
7 ANA b RN g asbestos, acute respiratory 1 7
I i 5 asbestos, stroke 0 2
R I Loy R asbestos, ischaemic heart diseases 0 2
T P ZE P Bl A asbestos, COPD 1 8
Jiti; asbestos, lung cancer 3 33
e asbestos, mortality 2 15
ARITA BN 5 cadmium, acute respiratory 0 2
i L cadmium, stroke 0 12
I O FR cadmium, heart disease 0 7
iz P P i A cadmium, COPD 0 5
itis cadmium, lung cancer 1 17
A cadmium, mortality 0 5
= SN 5 arsenic, acute respiratory infection 0 1
i i arsenic, stroke 0 12
i L Lo B arsenic, ischaemic heart diseases 0 9
T PH ZE MR I R arsenic, COPD 0 4
i arsenic, lung cancer, mortality 0 7
VA arsenic, mortality 1 23
KER SR 5 mercury, acute respiratory infection 0 0
JiERIIRERZS i mercury, stroke 1 12
A RN /55 mercury, ischaemic heart diseases 0 6
12k PAZEPE R A8 mercury, COPD 0 2
e mercury, lung cancer 0 3
VA mercury, mortality 0 2
i SV 5 a0 metal, lead, acute respiratory infection 0 0
i a1 4 9 R metal, lead, stroke 0 5
L O S metal, lead, ischaemic heart diseases 0 0
e P ZE MR I R metal, lead, COPD 0 3
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xKI/mE
ALY ER Tl e o 2 F—7—F HA  &f
& Jiti metal, lead, lung cancer 0 3
T metal, lead, mortality 0 5
S SR EE carbon disulfide, acute respiratory infection 0 0
iRAIIRER: S5 carbon disulfide, stroke 0 1
T SN g ozone, pollution, acute respiratory 1 6
I 5 ozone, pollution, stroke 1 6
JE A O FR ozone, pollution, ischaemic heart diseases 0 12
T PR SE M I R ozone, pollution, COPD 1 5
Jiti; ozone, pollution, lung cancer 0 13
7L F— ozone, pollution, allergy 0 4
¥y 7N ASEMERE ozone, pollution, sick building syndrome 0 0
VA ozone, pollution, mortality 1 19
HEMEARILEY SR volatile organic compound, acute respiratory 0 6
i P S i AR volatile organic compound, COPD 0 5
i volatile organic compound, lung cancer 0 3
7 LIVF— volatile organic compound, allergy 2 13
¥y 7N RAERERE volatile organic compound, sick building syndrome 2 2
VA volatile organic compound, mortality 0 3
T I NEBELATVE il phthalic ester, lung cancer 0 1
7L F— phthalic ester, allergy 2 0
¥y TN RSEMERE phthalic ester, sick building syndrome 1 0
VA phthalic ester, mortality 0 1
VU AT VE i phosphate ester, lung cancer 0 1
7L F— phosphate ester, allergy 2 0
¥y 7N ASEMERE phosphate ester, sick building syndrome 0 0
VA phosphate ester, mortality 0 1
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B, DlEE, MidtA, FETS, 2L CHC X RS AR
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NL%DS, ENTOMREZEFICHSNH O L1
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WidsA (61F) RO (24F), Z L THICX B8R
A (4F) oA E Nz wIZ, ELEMFR
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Mg (140, 8T (1), HREAREEmIcow
TR7LIVE— (21F), ¥y ooy e (2140),
TI VBT ZAFVEIZOWTIETLVE— (24F), ¥ v
ZoNy ZEBERE (14, UV VEBRT A7 VEICDOWTIR
TLILVE— (21 CHT2HEIRESh. 2hb
DOXLWRE WD, FENOMERED & 72 % K5 DR RN
B9 B IEHRE KIEICRT.

III. IREEFEREREZE

1. E€E (WRIJL, KB, )
ENTOESIFEEREIC X D RHEEIZOWTIE, FIC
NEMEORKFWE L SNTELZA FI T LK
HERBHYRC I COMB N ZOER E LTHEITFLN5.
BRI LTI EICE INTHEE Szt 44 54
WORFERFE LTHMOENTED, ZoMMENTIE, A
NMEF R TO A F I A7ERDB], BBEGED S
NI aihg:, ELCHMEIIBITSH F I ARERIC
BT BHEITONTETWAB[E7]. # K3 ABREIC
LB B L LTI T IR R B IR A B A28
FoENDH, T LEEONS Fv—D—LEN5p
2MG, BMEHBIURT I ) BHEORPIEEZIREL
L7z s omBEERIE, RO R EHBEL T
WAL ENHESBICI>THLNEEINTWDS, F
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L. BB E LT, X0 EIRE TORMBRY Z2 BEE IS
X BRI, 3E MLAAND SRR DSE AT FE T &
MPIZENTWAB9]. THF TOEFEFRICZE B HRI
L0, ENOEBROMPSHHRE TS, NEOMRITE)Y:
HOFE I R0 R O BB AR SF (A S D DSBS D B W RN
RIS T A[10].

2. WTFRYME

PRI B, RETG RO ERRGHRN T L LT,

FRIZPM2.5% HUl 2 38 B[ 0D AT 7 & S5 ] R0 5% 15 e
eI R R ERBEEE LTI hETICH L L D
FWIFED TN TETWA[11,12]. BN IRWE & 5=
BEOMHEMEICOWTIE, W TodGbavs s, i
BERICR, USRS B OB TS T 5 A t2s7i
HHE SN TV ENTORERR 2 ES 3MEDTIE D
%5 DD, Michikawab[13[I2 X 0, KA HEE LT
L OREEIZOWT, EE100%R T OPMEEE & 4481
OTER (JBASEE) » oS maeRE (2012
AE20144E) DSHE ST A, KEATIE, 4 E100
FRTT OPMi & &30 TOMIEH TR W IE TR OB
(1.3%) (95%ZHHIX M (CD, 0.9-1.6%) &PM2.50DF
i B Qug/m* DB S 5 & & 2 EHIIICH S A
WZLTBY, 2, INOORTERE LT, LIMERE
R IR PR S E R S T 5.

3. PANZ b

FRBEEICBIT 5% 0BT S, MidtA R Bz
G OEEGEERENBIE L2 LT, E2ETIX
20044 I JEHLA M O 2S i gE I Sz, L Lads
5, AEEK & $ A AR IR IZIEE F TI210~
SRR BT 5. ZD7=%, HEGEE O NERERETC
X% &, 1960401 A b i AR 25BN U 7 R L2 i8R
B CEFERA0E) 2MAROEICB VT, HRziEZ EKN
ET BT AR L TWA I EPHE SN, 201740
W HHIZ1,5554 Th - 7-.

DX BT ANRA MEFE LT EOHHEIZONT
i, N E GO INETICD L L OEEHEIHE SN
T2, HARENTO—MBIREH RO A MLEE & bR I
BB AN L IR E O IZOWTIE, 7K%Y
Yav sz | ELTHHMONAIRFTTO Y R Y [HAhG T3
JBOERIZT ANRA MREPIIE L2 ETHHLN
TWhb., THIZDOWT, 20024E~20154 F TlXfrb itz
Zhab[l4Nc kB ak— MlFICE B &, TANZ MREE
V&I Lo EER RN E 758 (BB T
I (SMR)) 1%, BT6.75% (95% CI, 5.83~7.78), %
PET14.99% (95% CI, 12.34~18.06) #hnL 722 & A8 5
MICEINTWV D, AMOMHI RIS S T LI, 304E
M OAVERMH SRR o212 b bd, dklE
WCEBTEEIEL, SaBHMLTWEZERS, Bk
DG TR R, oY & I ZIE MR #IC L 5
WENHHZLL ) LRI L ) REIN TV,

4. BHEHE

BB T, ZHBEOARBAP KRR SN T
Wh. IRSIFEWE oI, Ak - B o
ZHIERITHORWICEL I LM EWEL L &F
NTHY, FFS, EESTORENRIATHTH DY
BIIE, TTEEIEWA - R - REOEIUCE Y 2 H LA
WHEOWEEEZZ, e REBREFRTAWRELDH
5. AHEHTIR, AAEHIOPTY, ZhE TSR
T ICHEES RS, R e ETIIBWT
85 1 FE F 721358 2 FEA BRIARNCIEE S b ZhRfb i,
INWIUAFH Y, dyrzuurFL icldsIng
TOHHHBIIOWTIRET.

(ZH i)

i Eos 1 BARERNC IR E S5 b
RFIL, FIRTRIALLRT W &2 b ERDIBEE T
T2L0H% L, FHEREE T CRIPERIERRPRE 24 L
MEFRHEMND 2 & TREZZTIREIL Y. 20
£ RRCEMEOBEEL, TR TR L TR MR R
DIEREZ CORREELZF SR TIPSR
[15], 412, L—a3 VIO BHEENRE LZLD
BEWIAFZE 12 BV CTHUS ST A[16-20). HTd, ik
SR01ICED, ENOYAI—2Z - L—3 ¥ THICH
TR 2RI LA 7 — 7 s s T
BY, VEEEEEE JEMEEEEE L 10T T 6 ARk L 2o
= LR, B OERNC X LBl Epr A (ST KT -
et T &) O3EF v XS, BERET 2.1 (95%
Cl 1.1-4.0) ICERLAZEPHLENEENTWS., F
7z, FRROMAD S, FAREL ppmOFEHANTH -
THOMERBOV AT NEFE 52 LR, WHHIBIT 5
FAEDHFAED S1%, BppmMBEOREZETH - TH, iR
BANDWEPREINT WS, ) LT — 2123k
DX, ENOFEEAERET TIZINE TITH BRI
FRBEORE LI ThbNTH Y, HAEE, 1ppm (3.13
mg/m®) (FZ) L3hTwb.

(2 V= AFH V)

Grt RO S 2 MARBAICTHRE S NG I VY
VAFH L, 196044, Eo— % v ¥ L oBET Y
12T, IR U EAOFER %M LS E
WCHIH MR E DL BISE L - FHr s s hTw b
[21,22]. Z Ok, WS R OEER @M - RAFOH
BHANCD IV UAF T VIEEH S S Twb 72
W, PWETHMERBRZ BTSNV OTHY, /
WUANFH AT IREREE (AR 25l &ik
S REM AR E L THEEEH IS TV,
(M) ZuoxTsL )

M) ruuxF L o, SRR EOBEEE
JAH b2 5 o BB R & L C19704E48 F TIRIE <
JASNTER LELAEDPS, TOREOL VI 5
B BWC, BRI 72 &1 & B 2 b ek h 2 Bt
HINZET, B1HEARERN L LToRH25mEk s
N24], AERKIGEWE L LT RERME (F150.2
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mg/m’) BERESNT WS, ZORGERELEZ M)
T IF Ly OMFEEGEIC T S 1B, L RE S
72bDTH DA, FIBEEEICBIT2EFNAME»S, b
FOEWMAAEIERITOIDOL LT, EEESAMIERE
B (International Agency for Research on Cancer; IARC) T
13Groupl (& M LTHMFAED D) LHHIN TV S,
FRURTAHBEHIC OV T, ENTY B
W2 & B4 ZIEBIRE 233 B il 20124F ~20144F 12920 &
N7z, —RefE% (6051) x4l L7354 (Uchiyama
52015) TH, MYz OOIF L YAMLIRE RS D %
NTHHENTW2Z LR, JUUAFH L IZOoNT
IVEEBRBILIEME (Ougm’) ZBBET2RED RS
TWZ EhEND[B], IS EELENELTGRY
A 512DV, AzumaH[26)12 & 0 flEE Y 2 7 FEAf
WEBENTETWS., ZZTHRE LGOI,
M)zuogTF Ly IAATH oM, 7ILFe
N3, PRIGIRIRACKIEE, FHHERMRALKEE, FERT A
TV EHEAG 2% 5 ETIRZELZ 2R T WESA
EEINTBY, Trulf &, “BbEE v
Y, ¥ HALKES ORI OWTEEY 2 7 2t
BREWZ ERH LRI NTWS, M) ranTFL
YR IVRIVAF Y L OREFEY A7 IOV TIRERE Y X
IHRENERENT O R0 00, AR, b¥EmE
DHEEWNREFR I L 2 RFEEESELFEINTnDE T L
M HI27), BB EDHEBERREFICBWTI Ok
MO RNWICBg#Z L2562 T, Yy
N ZSEERE R AT Y 2 B D FIE N DS B T ek D %
AoNDn, At MLPOMNENLELEZLLND.

5. EERERMEREEY (SVOC)

(7 % VBT A7 V)

TIAFy 7EGOEAE L TEIIMHEHINSE 7
F VBRI AT IVEIE, EYREHRGE, H, kA
RN LIANOBERDIT L, TUVF =R
Ty IoNy AJERIEE L OBEE SR I w5, &
7o, BNTEITRMIELS, KEoBEMBEETE W
L ENBEHBICBWTIE, 7 iZhand-to-mouthfT 8 12

IOVRFZAMNDPOE 7 VBT AT VA BT AL
Wiz, SENTOLAYE OBEUR & L CHREDTR
ENTwWa, 7 VBRIZAFVE®DS L, KLY
=) (PVC) om¥#HlI & L <% { il &1 2DEHP (di
(2-ethylhexyl) phthalate) }z U8 ORERW)E <& % DINP
(diisononyl phthalate) (Z2WCix, ENTOF A bk
JEASIEA & T I & W EIICH 2 729, o
FHFAROEE,SIE, 77 VBT X7 VEDEHPHE: &
L0 LA T2 & 7 L - go+ v kb BH
L, DINPIEENEWHER T LIV —akn) X7,
DINP3 & U°BBzP (Buthyl Benzyl Phthalate) 255 <
BT PE—MEEROV A FEEFICENDLZ R
&5Ait Bamai 528112 & D EFITHE SN TV 5.

() ¥ FREERRFAD)

BLFRERAN R ) VSREHRANE, BT I ATy 7B
iR RRAHERLS, ARSIV S A ERAI L LT, IR
RSN TE R SERERANOVTIE, AR~
DA EVE DT A 5 20064E 5> 5 WM TERAE - # b To
TR ICHIBR AR b7z 2 &R, REMEARS Y
BT Ay 7RV AERHORNEWEIZLIEE S
n, VU REBRFNIRFZROAT L L CAMITTHEL Y
MUTE. LaLeds, Ihb ) Y RERENIZOW
TH, BNREOHRERNE 2DV FERENH D EHh 5,
INT AT A RRER AN LIBEICEY, TLLVLFE—R
VAN EHIET B0, HRERRATHHEIC BT S
ZEHIESINTEHN[29,30], FRI/NEMEEE S8
&, FERLTMICEET LI VBRI TYS. EE,
HAREMNIZBWT, HLBETHOIETE TEEDOKRL? S
TR L7z A5 A b &AL R ADRREEIZOWT
FARTZHAR S OHED S 1%, EWNF A b hOTNBPiE
DI0RF IS T o 72D B o F v X 252.85 (1.23-6.59),
TCIPPE X O'TDCIPPIEEASI0f5 12 7% o 72D 7 b+ ¥ —
PR RO v ZIAENEN243 (1.29-4.61), 1.84
(1.17-2.88) (#£4) LABETHA T LARENTEY,
B 0) RERAIE T LV X — 2 EORERE L O
BV IZEFIICOHE LML SN Tn 5.

K4 KEXAMRYCEBIZTIVERELTLILX—ELDOBE

DINY 3 it S, 7 b=V %
I 25 VH OR (95%CI) OR (95%CI)
TNBP 2.85 (1.23-6.59) 1.56 (0.83-2.95)
TCIPP 0.87 (0.33-2.35) 2.43 (1.28-4.61)
TCEP 1.16 (0.42-3.28) 1.66 (0.82-3.35)
TEHP 2.16 (0.73-6.42) 1.83 (0.82-4.07)
TBOEP 1.15 (0.51-2.62) 1.01 (0.57-1.81)
TDCIPP 1.85 (0.96-3.58) 1.84 (1.17-2.88)
TPHP 1.60 (0.55-4.67) 1.86 (0.92-3.75)

CL: fE X, OR: 4 v X It , TBOEP: tris(2-butoxyethyl)phosphate, TDCIPP:
tris(1,3-dichloro-2-propyl)phosphate, TNBP: tributhyl phslphate, TCEP: tris(2-chlo-
roethyl)phosphate, TCIPP: tris(2-chloro-iso-propyl)phthalate, TPhP: triphyenyl

phthalate
(SCHK [33] & & & IZHEHTER)
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IAEOWIFEME D D, KRS LR & oIS
W, FHCERBICE A COFENRLHNER L, Z0
L EMBEDPEDO TOLHENICH L MG EN TS
FRICIEIEEO R & 238 TIE, SRS X 0 IIFE 2R
H2Z e, BRMEOFRENE INLO05EE, KM
FHEOL L PEMER EZENE L TWDEI ENnD D,
SIRDZALD D 72 5T IMED AL DOEN & 72 50
BRI SN TS, ZORGRERBRIZOWT, A
OEEREr T — 7 1B T 25 E MED T — & XV fgr
LR 7F—2I12k % &, FRIZ65 U Lo g o
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