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S ME Y

A AHE (Environmental Burden of Disease; 0|5t EBoD)2 &&AH & 202!(environment factor)22 OF

JIE = A= ZHY(disease)d RFES =Zol= A2 AN, MY ALAHY TS0 24 = HHELEA
LIEtE += U= AdZ4H2 R0IE UEteE XNE2 g = AU
EBoD otz I 4EHH S HES HHAN FEEL. RN S3ASY 2 ZE o, =M g 20

STEP 1
<) Definition
RiskFactors =~ =========== #  Related Diseases Environmental risk factors
Diseases related environmental risk factors
STEP2 l
BoD

Burden of Diseases = DALY=YLL+YLD
YLL: years oflife lost due to premature montality
YLD: vears of lost due to disability
® Input data: mortality rate and disease incidence
* Related parameters
- Life-expectancy at age of death
PAF - Average duration of disability, Disability weight
— EBD=PAFXBoD - Discounting rate, Weighting according to age, Lag time

STEP3

Population Attributable
Fraction

A

Fraction of disease attributable to a risk factor
Exposure-based approach
Scenario-based approach

STEP4
EBD

Environmenta! Burden of
Diseases

o
—o—
Unit risk

Relative risk

<18 1> EBoD #HJI A

(1) ZRAEe0 ¢ 28 Ao HI
WHOE= 2002 0t 2004 ALOIO Z2tsh AL S S0 THet 26002 =28 Y Jiss g0

0

gt EIMUAM ZHELZ H30 s F= 26012 f1g Q0= Hluwotdll, 0l F i 2= 60X &8 A,

AN AE RIS MAIGHECH WHO= 20060 22tst ‘AU stAS St 2Y0 2 (Preventing disease

through healthy environments: towards an estimate of the global burden of disease)” & ol #AZIZ 0

2 Jbs® & NPE BYRLS 2FHUC.
WHOSI 20061 2 DAUIA RAIE 0l JbsE SAFols 01F0 ¢PE 640 B FIER0S HIEOR 30



& MAH 10001Eo M2IIS0l MAZC 2HIES Soff MAIS A0ICH E£& 0 2EDMUM= WHOOIA
102002 =2 AY L &4 = 85I Y0 SHEBROZ Qg LMs 4~ QAoH, 0IE2 oY Jisst A2
OIACH. 204 Oledst 20l HEH 23 A JI0= oiY N, A A, 29&8 2 44, 08 Jtsé
M2t =ZF0 [etd et &= ASS Hold UL

Z 20 WHODE 2008E 0ff &2+8t ‘Environmental burden of disease series’ A H&Sote & < ol
N2 dFE0 UCH O3 <HE 1>2 0 AM2lZ0AM dFE SZAS200 ol &Zalst 220ICH

<¥ 1> EBoD &t& 7lo|=2lelo MEE

24 28 221(WHO, 2008)

o

e Uil HE AMESZ Qs A tHII2Y(Indoor smoke from
AlQ| 7129 (Outdoor air pollution)

- 229 2 M(Water, sanitation & hygiene)

X2l & (Solar ultraviolet radiation)

.« Al

solid fuel use)

« J|Z83HClimate change)

+ “H(Lead)

« =2(Mercury)

o MAX drotS A (Occupational carcinogen)

o ZAX HI|2E(Occupational airborne particulates)

« 2t& EA(Second—-hand smoke)
(2) SHAEQCZ Qs 2y SHSE HHU JIHE &Y HHE

EHASEQ0IOZ QI8 JHEE AEols HHES M=ot &AM EHE2Y(Burden of Disease; 05t BoD)0l
et 212 HeloIRCE. Bobe LBt Oz HOHEHMZEE 2 (Disability Adjusted Life Years; 0lot DALY)2A H9
L} 0l248t DALYE XJIAIUOZ olst AP (Years of Life Lost; 016h YLL)DF ABOZR Qlst AL L=
MO E S (Years Lived with Disability; 015t YLD)S| S92 HAt=ICH CIS2 DALY HAH ZAIQ|CH
DALY=YLL+YLD

KCe™ _ k _
YLL=—""—]e" Hmum)[—(r—i—ﬁ)(L—i—a)—l]—e (Hm“[ (r+B3)a— 1]]-!——( —e ")
(r+B)? r
Kce™ "y 1—k& _
YLD = DW[( L [e” AL [~ (p 4+ B)(L+a)—1]—e "= (r+ Bla—1]]+ —— (1 —e L)
T
OIDI0A 2+2tel 2401 st 8HS MtEHC.
WHOOIA  HMIAISH EBoD TIOF JIOIS2CifiAe & 2@ ZE| s &8F 8o o3FH JH:=2



estimates per

Disease burden
disease (i)

WHOS| EBoD
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Relative nisk per
exposure scenario (1)

o
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g 2>

()

[=]

Ct
Impact fraction
Estimation of
atinbutable burden

4 2 (exposure—based approach)t AlLt2I2

PS
=

I

[=]
—
scenarios
Categorize the
population into
exposure scenarios (i)

EBoD 7 & 2™ (WHO, 2008)

Definition of exposure

=)

=

—

estimates for
each disease (i)

Disease burden

15 WAl o}

—

1Y

b PAF) &=2 3H
A

J|BHE 2% (scenario—based approach)22 &6t HMAIE D ACHWHO, 2008).

[¢)

Exposure-response
relationship (ii)

«

Impact fraction | g
Estimation of the
atimbutable burden

<38 2> WHO PAF
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Exposure distribution

In the population (1)

Alternative exposure
distribution
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Mon-discounted values

Dioxins

Z}&: National Institute for Health and Welfare(THL), European Perspectives
on Environmental Burden of Disease, Helsinki, 2011

<38 5> 78 67/=<2 #HALAYIXt H|F
OECDOIAE =AM &(Green growth)2l 2ULIEHEZ XEZA &0 CHet &AZE (Environmental quality of life)0ll CHgt
XEZEZ EBoDE HMIotalD JUCKIE 6>(0ECD, 2011). AHMZ UEHE2Q 2011E =M HE(Green growth) E0A
HAeE &0 st &#Z2 XNIEZ EBoDE &20t%C.

FRAMEWORK

.......... Natural assatbase

PROPOSED INDICATORS

Theme Proposed indicators Type B S eseaniod are
fth 13 Environmentally induced health problems & related costs M Bl =
(e.years
« Population exposure to air pollution 7 2 2 sMm illustrative example.
| 14. Exposure to natural or industrial risks and related economic losses M 1 2 L =
S 15. Access to sewage treatment and drinking water M
2 2 sm®@

15.1. Population connected to sewage treatment
; 3

2
o}
g
E
g

15:2.  Population with sustainable access to safe drinking water -

Z}&: OECD, Towards Green Growth: Monitoring Progress, 2011

<18 6> OECD2| 4ol thHsh #AA x| TR o

(2) 83 AYLGo &

EBoD #Eit= LS 22 SHE IHECHWHO, 2003). XM, EBoD FFgte & A0 Ue =&
(important aspects of risk)E DedotAl R&HCH el EBoD FHUCE & AR 246z=20t 23
Xgh Alz= JHel & ARFHH &S £ + U= HE(EEL, S84, ZX )= ZHGHA R&tCke 20!
Ct. =M, EBoD FHgt2 2HY Ole &

2 LZE5HA 28tt= AO0ICH AR, EBoD TOHM U0 Z4Hol HHE (Borden of Disease)ll A& AN &
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|
|
|
! Adaptive Modulating
| g =gl Adaptive e " > wa S
i 1 capacity influences £ Health effects
1 1 i | Temperature-relaced
| 1 = + illness and death
| 1 - | Mitigative H
1 L o capacity - Extreme
1 ' } B — Felaeed
1o A health effects
1 ' = h ~ -
) ] 'y pathway Air polluti Jated
1 D gatior s = health effects
sy ay TSR H . H Tr )
{ Driving | : | measures : P dyamics ™ Water and food-
| - v s = Extreme borne diseases
! Poy aenhe ¥ = feris Vector-bo d
| dynamics M| ecosystems, [l oot
| gases (GHG) *Temperature rodent-borne
! Un emissions hydrology i
' ‘economic = Fireec :
! . Effects of food and
| development é water shortiges
¢ | Mental, nutritonal,
Bairalil .. nenenemansna s | effess
causes 1
I
'
E\mlmﬂbn_o( L :
adaptation

<ag 7> 9IBeIRtet FHWZE A (WHO, 2003)

IE BHR2 20104 HRNM TS IS 2@E 20084 JIES EBoD HIF Zt= OfeHe <E 1>9 &
Ct.
<E 1> 7|FHislof whe Y-S E(TH: DALY/1000Y)
o) o)z} A’ ks A
c - o] 2} A} -
Rheumatic(F™ElF) 0.10 0.04 0.07
Hypertensive(21& ) 1.81 1.83 1.82
Heatwave = = =
(Zo) Ischemlc(cj%*é h%fa—v) 1.27 1.85 1.56 5.17
CVD(Ad#A A3 1.52 1.59 1.56
Inflammatory (& 343) 0.15 0.21 0.18
Diarrhea(2A}) 0.04 0.04 0.00
Temperature Malaria("&egtg]o}) 0.00 0.01 0.01 0.06
(T1245) Dengue(371€) 0.00 0.00 0.00 ’
Tsutsugamushi(ZZ7HEA5) 0.05 0.04 0.05
Ozone density COPD(HHA w4 =) 2 3}) 1.14 1.17 1.15 159
E) Asthma(F4]) 0.52 0.36 0.44 ’
Disaster PTSD(&]Y & ~Eg 2~ Hof) 0.00 0.00 0.00 0.03
(Aal) Injury (£73) 0.01 0.02 0.03 :
Total 6.58 7.16 6.85

0f H4E Soll === DALY g2 27 10008 S DALYZCZ 6.852 HIIZIUCH ZEHRHN HE 2 HISS
HNote fEite ZE22 U g4tsh DALY &2 5.17(DALY/10008)22 HOtL UL 1 Os &2 XHAs
o]

= 20 LESZH HE SEIIA o HYERHo=z 1 42 1.59(DALY/1000E)0ICH =Gt e F8 =
DELY HFEE0l 1.82(DALY/1000E)2 g2 XHAGHALH ZUHS XH0ls IX @£2 A2 LIEEL. Jeu
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