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THMs
TMREL

WASH

WHO
YLLs

Chronic Obstructive Pulmonary Disease

Comparative risk assessment
Disability-adjusted life years
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Exposure—age—concentration
Environmental burden of disease
Global burden of disease
Ischemic heart disease

Lower respiratory infections
Population attributable fraction
Polycyclic aromatic hydrocarbons
Particulate matter
Socio-demographic index
Trihalomethanes

Theoretical minimum risk exposure
level
Water, sanitation, and hygiene

World Health Organization

Years of life lost due to premature
mortality
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" Global burden of disease: GBD
2 Disability-adjusted life years: DALY
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' Socio-demographic index: SDI



4o dle

Sl e 55 0 slady sl 5 me Sl Canss 4 o S bl OB 1 S Wl L
S o T 5 1 48 el ol 5 s o S o oS e 3 sl 2
N N L VP S P I S NEBIN L PR R oS LUy s S
S o 3l o ges Stlgy g5 B LSU 55 0 Julee Geb S eites s sk e Jul s
S SET(EBD) Jases slagslew LU 5550 0 U Jass o Lolge ilag & g5l oS .(V-0)
DI Bl g 53 S5 e S segn 3 SS Olgm OF 3l 5 63 5a0 a1 03 50 (oD )3 el g ]
w813 g gn 03 5 gl Lamms (5legy I iy ol 5 milg laaal s s Lol iKauln 2o
Gle i Slay 5 2l e 3 Ll el pLuld oo el ulse 51 S S S
5B b ey edamy S0 il S s el felse g et Lagolen ST 00
St lelse boagrlse o oS Ly en sk 5 5Ll 4 5SSl L3 ol s alassl s
(=AY Sl ooy ool 4 glos 1S Slalllas il gladsly 5 Jams

dhorr 5l e ot ol ge slacsolon Sl 35T b adaly 53 48 S s Slalllas (s tage 5 sl 31 S
ol s Lttt S A 5550 55 dlas ke YooY e 5> GBD aallias il s GBD anllias ¢ o ful 55
Slaaks  Slem olie 53 505,208 ik JU ol gl asllas b s n g S ple 5 ool Jeome o
A e CRA is, 55 .45 8 3,510 (CRA) lawslis s bl o b e lags b JL e s
NTPAF) Cones Slasil BB g s bad e ot gladtaly L ol (ol LL U3 b bile
s Plas b oagerlge Lol i s baggslen LU Ol b 558 agrlse Ll 5 55 (olen LU Ol aslis

Jolse g EBD Sl andlan ool 53 555 0 arsles’ (TMREL) 15 5 g ool G55 o (S50

" Environmental risk factors

2 Environmental burden of disease: EBD

3 Comparative risk assessment: CRA

4 Population attributable fraction: PAF

5 Theoretical minimum risk exposure level: TMREL
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" Years of life lost due to premature mortality: YLLs
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" Water, sanitation, and hygiene: WASH



uS/Ja :)‘y >l a3 ‘DALY 6\.&&5-\-3 uﬂb‘ﬁd‘ﬁ‘)é@#&b&d{w‘sudjbﬁ)g W}—\ JJ.\::

Ly 9 e Jole SKSE 4 DALY 55 S g o 5 GEVeryeee g2 30) S 5 (Ve e 2 53) DALY 45

() VAR =YY 050 s o by Ol s

(1) o) Ol pmis O e - &5 3l das &5 oL Jl hw s le
& sldas & DALY S o5k »Sp | S 5,0 DALY DALY
S| syl DALY DALY <
Sy

\Y \al VY ) ALES PRV qy Y¥/A AN 4VA/A 085 FAY 144+ s150 &5 PM2s
Yo v K \td Yo=YV AY YA/ Yo VAY INAV ZYV,YEA AREIA

o qy Ry YA 1444 =Y Y v YY/$8 YV, $YA 401/4 YAY,Y+V Yoy
—A$ —AY -AQ —AP Y440 -Y 10 qy o/ Y,AVO YYV/Y 1YY ,00¢ 144+ s glsn Sa
—VY —A -Vo -\ Yor0-Ya\V AY N orv YO/f VAYFA Yoio S g b pomn daal g
-4% —q¥ —qv Y 144+ -Y Y V¥ A VY £/0 oxa Yoy ol
SA Ve o AV Y44+ -Y e 0 Voo /A 4V YA/ Vo ¥5S 144+ Sy g3 5 O
At Ve Y o) Y0¥V Voo \/¥ V019 YV 14,0VA Yoo

0N \INZ 44 YAY 1444 -Y Y Voo Y/Y (R%a% To/4 Y4,07Y Yoy

i OA \$ ¥ 1444-Y 10 44 s T3 v/¢ Y0 144+ J=ls glgn 0ol
sy AD 00 v Yor0-Ya\V 44 ¥ YOr NS ALY Yor0

Vg yay vq V0¥ 144, -Y Y 44 Vg Ve \Y/Y Y+ ,40Y Yoy
-AD —A\ v -\ 1440-Y 420 AO O/A AA 00s8/% YYY,\ ¥ 144+ r““u @,\cﬁui ;_,I
—YA -Y4 -\A -5 Yor0-Ya\V 0 /A SYY \Y4/0 INALY Yoi0
-4 —-AV -A) —VY V44 =YV Yo 2 /0 ffY A\Kr A% AV £YY Yo\
-4 -A4 —AY —AY 1444 -Y 10 AD \tid Y 55T /0 YO¥ Q4 144, S w3
-5y -0f -¥4 —¥Y Y0¥V 4 ¥ Yas OA/\ £1,4Y¥ Yoo b
-qv 40 —q¥ -4 14q.-Y Y YY Y \Y4 Y4/0 YEYY Yoy
-vq -v¥ -vq -v¥ 144+ -Y 10 4 Y/0 (Rad YA\A/$ \YF 40 144+ & o o pde
—YY - - - Yor0-Ya\V 2% /0 TAY £0/0 TY,VAA Yor0 S s Mg
—AY -V —A% —A+ 14q.-Y Y Y ¥ YYA YA/¥ YOAYS Yoy s
WV i -5 A 1444 -Y 10 A V&Y 94, F¥A FYA/S YVE,45¥ 144+ o b gl ge
Ve AN -9 ¥ Yor0-Yo\V AY Y4/ Y VAA FOV/Y TYO,OFA Yoo

Y4 AY -\¥ Y 1444 -Y Y AY YA/ WAL )0y YYV,Y oo Yoy

Ve v Y Yq 1440 -Y 10 of 0/A AL FAYY V4,41V 144+ rs s Lalye
A \ni 4 A\l AR ANV A /0 £ EAY O /f Y8, VE Yoo

Y4 AY Ve o 144, -Y Y \id /8 £.YV) YA FYOVV Yoy

-A 0 Yy -\0 1440 -Y 10 AY OAO YYASS YAQY Y SVE S 144+ Jlse aen g sarme
10 g Y \$ Yor0-Ya\V VY 0F/\ FALA4) 1,4V V,EYY Y00 Yoo o bt
4 o) - -Y 144 Y Y 55 SY Y 0Y,) Y Y8 Y SFAYYY Yoy




B s s Ll ol ol
B b s o)) B (s phomg s )
Yoo Bl Cogw Bpas dauly S5 (dlea (o4l Sl elen Blao >
I o (g guiaands CMaguss g (guo yiawd ps WOl il e g8
W JLb gaselil

PR TRTINN
-}
<
(a)
Yevrnnn
Devrnn
[N
You (&)
N
>
<
o YO«
o)
£\
1,
. Youu
:l\ O
Voo
B

V44 144y 144¥ V44¢% AREVA Yoo Yoo¥ ACKA ¢ Yoof AREVA Yoy Yoy Y ¥ Y\#

£ 9 DALY sbajasls bl 5 010 55 asme s Jolge 4 s laggsle L Sl Ol i Ky, -) SO

(VY) V8- Y Y sladle b ks ble SS&5 4 DALY

AR



B LS s Jelse Wy b oled )
B sl e o), B (s s o)
YRR Bl g G pae daulyy 315 lgn (Sl Al len leo 3
W Cad (ggutitund M dy (gaw yiawd s B OB ilige e g8
B b el
[ 9N
3
R
2
5,
|
Yoo
Voo
q.
A
Ve
o
-J
w7
By
O«
1,
o
3.
Y.

144 144y V44¥ V44 V44A Yoo Yooy Yoof Yoo AREVA AR Yoy Yo\ ¥ Y\ g

5 (D) S glagasls pulul 5 015l 5o aome Jhs Jolse 4 i slagolom b Glos Sl mid Xy, -Y IS

(1YY gladle (b s bl S 4 (O) S0 75

VY



" Srmgsy o (<) o ()
‘N = 5 sl ol N T
> Yo >
E =
o [a) 7 ST lgn 3leo il
n n
AR AREVAR s s Jelge
q‘ A i \4 i
4 -
4 -
: R
- \e *
- 1 g -
3 3, o
T T T T T F.. T T T T T
V44 Y440 Yoo Yerd Yoy Y\ YeY V44, 1440 Yoo Yoo Yoy Yo\ YooY
Jlw Jlw

S 5 Y 0= bl 5s full a5, DALY £ 5 lols (ame o Jolgo (5)le 5l (Sl S pois - IS5

513 6lgn 0515 5 S wss s 05 (D) 5 i s felss 53050 lsn Ghae 3 (A

ailaie (glay 528 55 OF o3 Sl pid Ly 5 e o Jalse 4 e slagsilen DL O 5 F sla S
Jrcatlaie )y VF L alia 3 as o OLE L VEE Gl 3 adlal (6 pamr Sllcior e 3 oLl 5
a5y a5 piS Gl Y0 Jlu 55 s g addate v 4, 53 V48 Jla 3 Ol ) Jase slagslen D ol
Jb bl adlais 53 530S a5, Y dsdr Sl sden s s 455 4 YOIV Jle 5o e 5l U35 sl
5565 pshilan Anse OLES L YAV 5 Y00 0880 sladlu s ot alse SS & Jlame (sbais b
Jolos by e 5w andllae )0 ladle 53 538 45y Sl 5 o YL 05 e edalie ¥ s
S bagrlpe s (VWV e o ldad; 5 Vo0 dlo jo ey a5, A48 Jlo o s ad)) el b
3 Saoms Jla Jalse b agarlsn slaesls (535050 5o sl S5 o3V il o050 (253 5 S 455 0] 500)
LGBD anllles ;3 Ol ol 4 by po dolor it goo b ome abacsl o 55 slsn S0l 5 5051 (sl sa PM2s alass
GBD axllas sl 3l il o yo Sl 5 15 lalimSlo LB g5 528 3 5y g agrlpn (sloesls
Lans 5 Coms Ll 570 GBD (subny Slellias 53 555 ams agorl o (sbaosls 5ol g o161 1 0335 s
e s slen 5l el adlaie 53 5508 Sl anslie fpiomen s S5 15 5528 Sla oL 4

bl 5 shasl (635 B ba s lows 5U S ol s Ol sl (slaiane oSl a5 das s 0L Wagsslams LU S

WY



o IS el S sl ol 4k (il 035 2 4 5y e lagilen JL BVE
L) 225505 (74,440 Ol5e & DALY & 5 1) as5ls s 5 4 YOV 5 Y00 0440 ladle s bags b
e 110V Y) od 013 3,51 (PEVAV 3o & DALY £ 1) passl 5 (YAYAD 0sue 4 DALY £
&S L;Lac,.wL,w)jU;\r.:%- K 3 ol iy a3 Oldal 4 plaws S a5 3 500 ast AL odal oty Cu

Dy Dppo Jae Sl o) 50 (S Cadr 5 O el LS (6 ey pdane plde SO el

[
SRR
Yoo
Yor .vw
"2
‘N
>
v
2 i
a
o
1
ﬂ‘ VO i
£ d
£ d
£ d
T |
£ d
ba

-
B
o
5
ale F
jr
o
s
e [
o3 F
Qw3 _-

«:S)s‘ i
o)
o [
loue) F
o5 [

L
]

\ Y A\ ¥ o 4 \4 A q Ve Y [PAY [ AR [N [ Y W [ YA [ YR Y | YY [ YY | Y| YF| YO
dilaio (glayguiS
L o Jh-t 3,40 adhio s, eS8 0l db) Ol et Kigy uh:.’u Jh? ‘.J"‘-"G o o g len L ¥ JSJ:

by
oSty
ObuSal
o
sl

|1
%
g1
%
9

i e I

| |
3
3

!

%
Y

() ol YAV b gl bl 1 skt VFrF 331 s (Dl (5 poor 510102

VY



W [ B R
sEN—— = | 5 I E
- [ T K LI G

N i
LB B LI R
|| -_}ﬁa < | -
. - Ko - . _- b Ces e
N W~ -
N - - > s >
| EEEE s -
- _- - a “ 7 (o b
5 W~ -1 ff
vwww B > 4 | -
IS T, Wi~ - I B
ki I~ - | i :
| [ ] - A - - whCop B
= Ll - s -
5 i I
R - - s -
Mo Ml - — M° > - (WD >
WW — s o - il N
4 W - — _ (0 N - 7 Ko ke o
mwf ) .M, “M uw | Gl = f| e e o
15443 I o - I :
; K] - a2
SIS [ EC— |
— T - — T En” -
boioe o ioa loa S
b>|_<QAnﬁﬂ.ﬂbbbbbfﬂﬂﬁv wﬂ“>n_<QAnﬂﬂ.ﬂbbbberNV

VO



(45 Yooore 2 ,3) DALY ¢ 5

@

smmpeeaEEN BE
e o o
AR ERBEEREEREREEE
N R E R E R R
Be) N el '33
1 j
) %
Y
Y Y ¥ ) 4 3 A q K AR VY W ULN [ YO [ Y | WAy Y\ YY | YY [ YF | YO
aibio gl 505

S 53 S 3550 adlie glas S 3 OF Sly Slmis Ky, o Shewe s el 4 e slagles L -0 JSS

Y)YV () 5 7040 (&) VA8 (Cl) s s Jale SKis 4 VFoF 331 55 oDl (55 s 10

e S len b plal 2 VF0F G315 (Dl (6 s Il A 55 a3 g0 adlais 53 508 43, Y Jod

Y)YV 5 Y000 0880 gladle 3 Jhs ol s SSE &

dilaie )3 59ulS 4, sbs Jole
YV I | YeedJo | YA4e Jl

Y A A o151 glg Ghro 3
1) 1 VY Sols CS g B puao dlawlgs J515 glgp Sd4)]
Vv v v Srwn9 P O
)0 i ) J&15 gl o3l
\$ W VY Al Guweld! of
)Y ). M) NS  Kblags s 28>
Y ) WY Cowd (S guiiamns g 4 (o Juwd @I
Y Y Yy g b dgalge
5 5 Y s s Jelge
). M) ! b shd Jolge JS

\Vd



A Jole KS& 4 0l 5 e bagslen 5L L s e Sldlls sl

[s8 S 4 it slacs Loy L

s Sl 8l s Sl s 5 Sl Cdl SIS0 e e SIS e (S35
Lels b sla, 2 S St sl Ll cdas o 5l 3 30 o ) Lis bl das 1ya Sl ax §.(0) 558
S b Db 3 g5 MG g pa (S5 0T Wlesls 0lts ladllae (0F) dd deal gt e 2t ol
RS gaolew 3l 26 LS e Jol Jale e ss Slilts Jlaszal 31 o 1sa STl 8158
el (00 V) el Ll 53 S e 5 e s 5l sl lew 40Dl ot (2051 L 5 30 6 O pnims
AV 3 5d 3 el ok Simze YOIA Jle o3 ci g Sler olosle law 55 45 |pa cuiS slaosls o 21
et VT ke o gme 5 oS elys b slas 528 55 L& i) v 5l Gt Comer L (sla g5 5l A
VU delys b las 28 53 035 opl emed el VL Sl e Olejla (63 gein s 550 13131 (sl s
Sas Jele G Olpeas wa s lga slaedi VT T slsa osdhe (VFIA) Col Ao s Y4 550
ot il 2le S 5 5 5 Com 6l 45 Wsd e g L 53 8 3l Y a sl Dl (gl g
(V) S e sl dol slacs 4o

Slee O3 Cid 3 dzes' PM) e Glee &3 LT jtege 45 J1s 3455 18 53 (gadaze glaoi Yl
Sl Al 5 L 1pa Glae D3 ax 8 090) Wsd e s pn (5o lagar s o fege Sl (S
Sl s A1 a3 L s Lol iS55k baay Sl glaand 513 4 il 5 o (PMi0) 2S5 05 SCn Vo
o s wlse 3l A5 e 5 15 PMI0 @ Cod (5 i Sl (2l O3 (PM25) a8 5 205 ST Y/O
Ml Sy Ll n 158 Glae D3 L agrlse a5 Lilesls 0L Dlalllas 58 055 O 2 2505 5055
O 48 Kloals QLA (gadaze dalpd s ol )y Ol s (piomen 5 kS 5 B — B Slasles
Sy clale oS ol s s g ayls sy Sonpadaly e 5 S e il s s Glae ld clale il

S ol ol Sl sl pl 5 3L Al EalS o8 OTL Lo e e 55 e 5,0 se sliad (il J2alS pa Glee

1 Particulate matter: PM

VY



SL L ks e Sldlas LIl s Il e ((VA) db oo 3 5m dsn Sl 2alS &) g 53 amals 5l 31 ol
C,\.AM-WJ{OTC)bj‘Q\xﬂjé‘f&ﬂwﬁj;Qj‘L34.@.9.-‘}.4O‘J':.APMZ.SJ{ojv\ﬁc‘jﬁ;bjﬂ@w&ué)uﬁ

) ol J))TJ.:J'.:J

Coodle o PM2s) [pa ileo f,3 )
sl 5 0Ll 53 a PMas b agarl e 4 i o dlug Ol 31 Ol &ey 5o Sledlbl ¢ iy ol s
sima axlae o 55 g5a Sl s oy b e L) Ml e Sl s s 51 LS glay S
ol s oigus(mcﬂ\am Saze OLKen 5 Bumett v 5 YOIA Jle 53wy ool 53 Ml
%ko)ﬁﬁaww@u&sp}nmdu )JwﬁbusQAA\;SA{CJY.M\cM £l Cand
anw 5'GEMM Ol i 1 15a (S sl D3 (5le o8 55500 e o 55050 ataiinlys edd iz
35l 33 O ol oS 3 S 5,550 5 1 L3 ples s 33T (658 PMas 4y e S j0 3l go 315 5 3l
3550 5058 VO 550> Ol opl Ol 8l 5 3558 Oskos A Usles Lis 53 15T (58 PMas 40 e S o

S5 4 0l s 8131 gl sa PMa2s 4 2o S 0 35l e Olyee gls aslsl 5ol sl 3,50 5 S e

Lgugfjdbp&wﬂa.&irbu\uwbuﬂb‘fW\;sm(ajyW\owﬁ\)\gf&&jwduajﬁ
WIHD) 5 SeaS (ko 3l i sle oS dilod 3wl 5 0056 o oy 1oa So a0 s

"(LRI) Sl S oSy S s Sy ol W(COPD) &5, oo sl é)uﬁfdp slaasy

' Global exposure mortality model: GEMM

2 |schemic heart disease: IHD

3 Stroke

4 Chronic Obstructive Pulmonary Disease: COPD
5 Lung cancer

6 Lower respiratory infections: LRI

YA



Ol o3 Cuadw 3151 sl 58 PM2s ol
el sl £ S 5 Y Jsd 3 Ol s cedle p lge Sl il Sl i sl 5l el =l
e S a3 ge 313 YA Dl s o plonil 3551 1 o 2T bl S il ] S0y skl sy il
Sia B s cpl 514 Sl 635 3558 S8 VO (AF=FY) su= Ol ol 3 3T lsa s Glas SIS @
Glre D3 4 ctie S e 5)lse IS Ao s A sl oS il a3 SIS e ey Sl 50 S e 5 5
S gals 2l 55 51 0l o ollae CodS L slpn gty g 3 Sos bew (0F) Wil e )
Gobe S 30 S e a8 ol pl Sy Ol 5555 Lo las e il 550l (S [53S 55 S e 3l
A= Gl e (So e ome S asjlse S 51 Ao 5T 5OV Lo 5y O e 5 (15 S
ot S o 350 o St S0 Dobea el Glex 558 alie Ly, cpl 45 Lled s pgn on F0S
Sl a3 (S ool s s il 03 1 8 SaSl (S5l 3 A6 Ol 5 L3 53PM2s b agrl e

Al SRl B ST Slsa s lae D3 4 e S e 35050 g e Rl L S
Ol 538 3 Comaxr Lodd 23 055 PMa2s L agrlse clale Sl andllae ol 53 oS ol S5 p3Y
el 0 35351 0 FA HGIM® Uslrs (ol 0 deslms iomin SlaolKiusl 5 (gloslsale (laosls ulul oS
eSle s plnil Dlallae oy ST (A3l iy (s35d0 B als e 51 Olpe cpl deay o S 4 oS
55 5 AL YeoY0 Ug/M ssus Ol ol e bl 3 Came Lol ad O35 PMas L 4l clale
Ol ey Al Yo pg/m® Sl S a c bl Sl s L3 e a1y Sl Gble 4S50
Slis 1 e el a (Sl e S50 5550 5158 VO 350> Slo a5 andllas - =l L o B 0
w S I s il a5l VL T 1 Sl L agrlse el Sl oS) o il okl 3,50 Sl
L Sl Sldlas s anw i dlo slay 508 55 o sart 40 o8 ol ConBly 0l SL S ol ol 5

Aol Olite s Llg 0 e Olallas C"fL”

AR



QIJ&MJBUI’nett adlae Q”L”|ﬁ‘5/fg}bw4‘.b‘ﬁ|)" .>|)'i ‘5|‘9APM254.3¢.7.~JL055/J0 "J‘}“ slaas Y d\,.\:'-

(%)
4at ¢ pocres e K85 4 PM2s &0 caze S 5o 35050 5l _
o sl og S
e Je 2l LC LRI COPD Stroke IHD
VO F VF VY ARuyd f.vaq Y.YAV Y AVY YALA00 s Sl 03 S den ¢ gere
Yoo
m Other mlC m LRI
Voo COPD  mStroke ®IHD
D Yoo
&
2
3\ At i
")

= = g B
I
= = n
== sm B : : : :
X = v

7 7

g 'y <& < «V’ v v 9 qv L g

s sy S

asdan wb‘ﬁw6u°3;3‘§fwm4€b‘ﬁ‘ ) .>|)'T L.S‘JA PMzsy%‘..&AuS/Ja .>)|y sldas —F Jg.i

(\#) ol,Kea 4 Burnett

Lo 00 B YO a3l by e 0t 55 1sn Sogl e S0 55050 IS 5 do 3 WY L Kosslews

@ e S o J)\jﬁr@.wwsw‘ 035 oy OV sy YL 5 JL Ve :\J.fa\r.@ﬂqéél:-): sl

AL e do s Y SN g LA S5l s Ol cpl 5 Ao 55 YA dslas L £0 B YO 5\}\)JQ\ﬁ\)>u§5jﬂ

Ol 43 Caadlw o OT 1 5 03) 38 (6 e g 57 O

53 o O3 el ol K25 O5mST (T s 5188 il 5 lns slaodi VT oy e 51 S (03) 051 58

‘-}>r.6 L;;m Lﬁ‘jv\.wb J\) L} g.)j} Ju‘f‘.;od)‘ J)"’)%’C}“"‘.)Cb‘w )"("A‘}JG}AJL‘”’A}\

S @Bls 53 5305 3 5mms GBS e adl 53 i 5l L 031G =" 031l el 3 0T (5,513




Ot e O3V 33,8 o e e B e il psle Gla S il e adle &Y
e S| e | a6l pae 0t VT G gl o atlis " 051 Ol o S (Ghe g5 )
j\,&wpﬁwu,u\gk\j\b&chawoy.;ﬁ&w;@wuumgwi
LS5 (CO 5 (VOCs) s JT LS 5 dNOx) 055555 sladenSh) OF (slaslo i b Aoty g5 55 1S

(V=YY 55 e JoSis bl Loyl 3 031 sl o jniy ol il 355 e
O3l 4 o e SlaSolons LL o2 S plonil YOV L 55 48 GBD asdlas 51 fo b s o 51 il |
a andllae ol 53 ol ol WY g 3 01l b las e gl o8 43S 5500 s IS 55 hw s s
Sloslsale Glaesls pmman 5w ol sbaelKiual sla esls 31 15a 031 L 5131 4l ge Ol 5e Jjﬂﬁ sk
ngf;)jﬁéwg—A.W,,L;bw,&ijmumpG;\gwmg\;\o\%ﬁwum o5l |

!

DALY s & 50 3,098 slaas DALY sba jasli plul 5 g awp s 05 & caie oD O 31 Ol 5w —F J g

V)YV Jla 53 Olpl 53 S 655

Yo/4 Y4.,0VY Y/ AN%4Y% YV

Ol 3 Codw o OF Sl 5 s (slon S3 T

Ol 3 ol ot e e I 3 Ol 21 (slaa S0 40 o (slacsslay L

St ol J 3l el e Sl el Oleztle 515 gls Sl Jule o age Lis o 3
(ols Db g el ot g 51U b gle gl 5 gty bl 3 s e 5l B s 5lLe 4
oslial gLty 5 p S Ol e (Rl S o 5 Sy S S e 5 o e esisliS L5 s
3L e Lanl o po _BSU a5 ol e 4 3,10kl 8 oGl 3 Mals St g a3l Bl 2l S e
Gl s Olamtle |25 glon CuhS oS 555 0 CO 5 SOx NOx (3hae ol 3 alexr 31 Cilises (glaeds Vi

AR



S Sa) 2 S el Sladllae S o g Sd w15 p3 e Dl G b ol 1 3l SEalS L L5
030 agrlge (53 S aam 5 Lol welsl 055 B 5 A5 Sl VAL aas 3l sl St e Sl eslinal 2l
s 3l bl b Oldlas 55 a3y GBD lallas 53 (glawslis o U5l sl 51 ks fele oyl
o3lina] ol st g b eme 31 50 Olaztle s gl ol slagslow 5L a5l 5 gl sl 0l
TYY HYIM® 5 5 0 085S 5 Ols e 0L (gl p el ot gow 3l eslinasl 53 PMas b (63 53 agrl o 5 355 oo

YF=Y) 555 e ab S L5 3 YAO pg/m? 5 Y+ F pg/m?
adllae S )3 528 3 dalr ot g b 31 S Olentlar 51 sl (ST 4 e slagssles L
Olazstlee |15 glga S5l coin (sla g slow LU 01,1 5 Abtahi aallles -l 5ol o L5 51 Je
SV Sles o3l 53 Olpl 5o Jas b s e mshaw 53 el 5 e SSE a1y el S G peas ) iU
Coraz 3l e (V) 1) Lo ool andllas cpl 3 eslizal 3550 (glaesls oL L(Ve) s 5ed 5,50, 144
Sasslon 5L (1) s po ladaly maly =55 Jal s, (V) S o oalinal 33 5 Sy Cogr ol S s Sl &S
o g e 1 50 Ol b 513 (lga (S50l 4 e a5l b Dl is g, oS e sladialy
s o3l 3 558 53 ey SIS 4 S e 25 5 S DALY &3 DALY gla sty bl el
3 b olamle 15 gl (Sl @ e slagsslow UL ool 0l o313 OLES VIS 3 YeI Y144,
Sla o ls 4G ) shay ol aly 2alS e 5 LB Ol 4 andllas 093 Jsb s el G s O as
0352 ¥/T 5 VPO/A YYYY AVETY (5 5 V48 b 55 S e 5 s DALY & 508 e 55050 sluns DALY
Lo AV/0 5 A8/F QAD AV/A 2alS 5 5 w0 48 Conl sy /) 5 V/F AT OAAL £ YT Jle s
iy S G w3 g 535S 53 Gl 38 lag b e gl a5 LB S cpl s e OLES
wl il Ao AT @ Ao 3 WYY Sl andlas o5 b St Ghlaas S b S8 iSd ) S
0ol o 2l bl ol Bl 35 o3 /Y o3 O 5l el e 5 e e e 3
sl 4l S YO Jle 53 dous AP/F 4 Y44 Jle s Lo AV lis I DALY s S s i

D ) e S A YO Jle 5 5 en g e asdlas 090 Jsb s et gagolew LU s LA.,\»L“%W

Yy



S 3o 3)lg0 Dl

2 ) Sy

(%

S A (koo )3 YE/V Ol a5 a5 (3l e 50 (S 5lew cdo ;s FY/Y Ol 40 LB SCaSsl slasslaws
4;&.:&.3'\ LgJMA.I.iMGM‘)JQ/V Q‘ﬁamdww ol.<2~o> k:«-"}ﬁ.“ cM‘)J A/V Q‘J,:.o M&jb)&.ﬁ

Byl .
B o) @l goje g)lon ()
Avres B S0 (g e 4

el Sl sl slon

B SeoSan] gjie S

PN B log i oS Cogis

e, glbyw

-+ m ) DALY ¢

(a5 Veee

AR 1440 Yoo ARRY Yoy 144 1440 Yoou Yo Yoy

Jb Jbo
BTL I VI E I W SO 1| PC S W P P P ;;ﬁiqwdu‘_;)kﬁ)lg Sbs Ol s Ky, -V K3

b saS kb SSE 4 () S SE (c) S 0 3,040 slas (o) DALY s (AN DALY s asls

(V) 144+ -Y ¥ ladla

ol el St g G jeme 1 30 Olantle ot gl (ST w0 e lagslen JL oy A S
YT Il s das e 0L 1 YO Jl s dely 5 Okl S5 ¢ DALY 5 5 5 DALY sla als

Yy



V/IA) O 508 (Ao, AY) Ol b 5 Ol (o ys A/F) dal g 5 4 BSeS (Ao s AV) Oz )
L Jol Ol gty 50350 (Ao 33 ¥/4) OS5 (Ao #/A) (ol 5 Jloms lgr (o3 VA ) (Ao 5
(/2 Ol I COY/V) (ol 5 s Sl ((TVA) el g0 5 4 bS5 5 4 DALY 55 o i
s ams BB rals e e a5 das e 0L sdel ey 2l sy WY) O 08 5 (MF) Ol
o3 S Rl el g a1 iU Olesle J s lsa (ST e e slagssleny
23 DALY #5 lal 5 Camamr Lol 083 035 o o b 45 oy okl 2y )5S e slagg)len
S o a4l G (sl U el sl 2l YT Ol s oY 4 V48 Il s /0 51 aolkiul e
La) Ll oo S e slagla 5b i (28 1 esdle DALY & 5 o i b Jsl Ol gy )3 032 0 S|

() &S Oy |y o g ol 3 ot (6l b 2l

Y¥



(B

Foo B lsse o] ()
¥ B ) oolasil geje s)low

1 B Sjlygen (s 48w
v

A b SsoSl slagylon
Yo B SeaSan) (g500 diSo
Bl wiis oK Cigas

DALYs

B, ooy
oo

o | ||
_!i..l=--=:::——:::——________
; 3 ) ARCEINY PRI : S 3 3,
R i fg‘y"%’yfﬁy}o@;f Yy ¥ty S0 87 v‘y\iﬁ EA
P s e 5oy 7 3
3 E 3 3
G
e
"o ()
3O
>
i
< 0
a
oy
4,
. Q | I
3 ¢ Il.
= - -
B 0111 T T el P T
. : . N 3 RN )
y}?&yy\?zq 3’33’;{(§{¥ 3’%5}} :)}'g, 3?3}7 3, \,%' 3 5}9 .\\)1)\ SJ\,&S?Y\Q’V 33 ;f 53 \f\ 3}7 33f\>w3}73’9§’ &%,1' N
: . . » R
oy v Ou"‘"

spaxls wlal p delr G g O ae I S0 Ol |51 (gl ga j;,ﬂ 4 wie sl b LU A IS

(V) YA¥ Ol 53 doly 5 Dbl K55 4 DALY £ 5 5 DALY

Ol o3 S o OF Sl 5 s (slon 31, S5
555 o M5 e gnly sSlpls s Gaob 3l Sl oie 5 5 oS5 Do b STl 58K sl
Rl 3313 s oS e 4 Lae s 5 S w3 p sl LT 39 o alosl s 3l 55 e s,
Gob 3V Sl e oS 355 e s (Sl D3 4 031y Bl e slite S5 e 4 Jome 5 Olje

oot o s Ol e Sy il 31 b 0l a2 51 Lol Y games Gliczal L pd O s)ly it

Yo



VLI s g sSKs J3le 1s glaa s sl 58 Slicanl (1) Y-F) cnl BLS 1 55 a4y 0l o o seass
M)Q&ﬂ)\wlbgfbjy\\" j\“\"' J)bw%}mdbﬁdm‘j&f\ow
Conl 0350 VG slis opl 51 g2 e ay Ol e s e sl &S ol ol B a5 s e

Slallas 3 b 5 op i & 3l Se 1 lem 03 58 4 e slasle DU sl sk &
J)‘}AO‘J':AY'\/\JM)JGQA‘O‘)M}GaSkinhﬂj}.om(sled‘wbcyl}-dbjbﬁﬁd))y
55 S 3 el 035 350 0 L Ol al e 515 58S P8 3 1 05l et 4y O e 30 S
s sl | agarl go Olsee 3550 1 g e Glay piS s 4 S g Sla o 5 ) asdlans |
Je Ul o a8 BAC) whale e agrlsn o e G b 51 0315 L agrlse 51 30 Sl 15
Rl Sk addlae pl s e | o 3,51 Kreuzer Jue 5 Hunter Jus o e bl ~» BEIR VI
35 s g 3550 535S 7 53 0315 3 i 4y Ol 51 30 S e 5 )lse JS sl S o]
SOl IS 51 50 S e ailse 5l do 53 Y s sles Ol s ) 45 el ol 3,51 5 5550 YYE, 00V
jb)‘)g;m}p.bﬁf@tlaJ)J;_-JJ.(V\)MQ@Q)QLEJM 35BS e 5050 5l Ao 55 V0 30
& e S o 3l g 31 ey o OLES sld &l gl oS0 shailes ol 0l Sl 01 4 oo Ol
S o 3lsn JS 51 aiwo,s YY U Yo Ui Olsee cpl a5 A3l oo i VoA Jslee Ol 53 0315 38 L agrl 5

(V) Ol 53 Cosdhas  OT Sl 31y Jls (glsm 0ol Chale Ol j oy —0 Jgdr

L}S‘_gl.aff i 4, Ol 5l | chale aa las
(1) ol e bl Joe bl Jda elad Jobe sl 0l Ba/m?3) osl,
Kreuzer Hunter BEIR VI BEIR VI
Y Y4/4 Ye/A Y¥/A VoA £y (Y/Y) ol gl
Y \\id \A7At \S/0A SY YA (Y/Y) L5 ,4i8 #% &l

' Exposure—age—concentration: EAC

\td




Il 93 (ke 52 it 5 sla sl 4 ntio (Slags b L
558 O3l Y g B bsyls DLl bl o se Ol S ol el b sla g sl S s
Sl LS o Kl o el opl 5 anl il s deadl 4 G555 auadl 51 e Jiinl b la g,
3,05 0% 53D sl s W5 T3 03 4 cage 1 alanl gy o 55 K03 Db 5l st abg e sl
il (¢ Sador A Olpinl (S s i el ol 35S b Ll e slaggslen 2 55 Ll e
o 550 Medlom andllee SO L3 sy Sl sla s 4 et ol LU (FYTY) WL
zla 03 1 Sl il B sl 4 e lassles L (FF) Oa s Lucas asllas -l 55 .l
A Lol 4 e (Slas o DU 35510 (sl s sad L3I CRA (g Slaslinad LY oe Jle s Lo
(s e p e (e s 5 51S Sl n s Dol S AS S B s gl Rl gl sl
S (ir S0) e sl sk Ol i i J sl Olb o ctamils 5 453 Ol o
3050 3lams s DALY S andllas ol 53 . Kot sl 5 b (gildled (6,53 1y 0 o) IS, S
e P s N0 C s Yo Jle s s e 3 gy il B gl g 4 e S
FA 3 DALY &5 ol el Condy Fro 5 Y4 e spde (5 4 Ol 5538 (sl LS e o1 s S
g sl Y SR s Y Jle s IS s dds e Sl e 4 et S
Sla iy 5l eslital (e il b gla g il Sl O 5 Ol 5 edel Sl =i el
2 slpe 3 5ID el el Solos w4 am 5 b bl ecs S 15 aST s 655 cblis @l Ky

255 Aok 5 L el J S agrlse 5l wle (933 CBli= leds, s 8w s

Ll 23 WASH & i (slacslow L
5 S slaglen IS 6l bl aler 51N sa 3 23 g w83 5 Wl Jdald T 0Ty 2 s
S b e LU I Saalsl T s ol sl s iy e (i) 5 S5 8
S el o o So Tl Vs s 28 g b 185 sl oy Y58 23 g ods Sl

yv



g 5 N ad il w83 Sl 4 liws K5 B b 51 AS e e | e el
1 I P Y N S VRGN [P P RV PR [ WO PCINND V SV S EU SO JN-E S
M3 & g 3 o 5 S B 23 Mg w85 (I U ol T 0T 55050 51 (ol 53 8y
LS o Lo s o e Sl Jelse Sl ds s ae saze S O pas WASH) s (g p2nns
s g e el Glagssbas o5 5 (6 s Slasslen JS) Gy b SIWASH Lo Lol so Lis mlaws o
o 4 s mlaw 3 WASH o 2o DALY 5 S0 YoV Jle s 4l sk clipd o0 Cpmims ages
2 ol | g balan D JS 5 S e JS do 53 Y/ 5 Y/4 65 As 5515 AT FAV,AYY 51 8T PAY
O 5308558 55 5 arw s b= s sla,5iS s WASH & e o 5 S 5o 5l Slodas e GBD YV
WASH (sl boss Db bl dagsobon: 5L JS 53 WASH (Y b g &2 455 L 1 as oo 55 L

AFO-YV YY) 55l VU dsl Ole s 5 clig Jiso slagli&iulw 5 O Sl eslizal
Mg 4 s oo 5 OBl gy b w3 Il SelsT O 4 e slagsslen UL
SL A UL 5 o andllae opl 5l ol oLl e andllas (G s 558 3 S (G pdind
(S it IS &y o 3 oo 5 OB 2y b s (Il Saeld] O 4 e (sl Loy
ok bl nl 5o Sk s aly glaesls s s 2L5NYAR TN Sles a5k U3 Ol 3 ) s
il 5 il w3 e 58 (1) (JLul 5 Wl elil O mas mos () 5l sy
2N pad 2alg ms Rl g caddlae s pge Gles osl 5o S s el Glagslen JL () LS L
S gl 5SS 50 5 Sl 4l Gl eslte sk sl e 5 (6 e el 5o 0 ) 50S e
Yods Jle 53 A3 A8/A 584/0 ANA 1840 Jlu st s AVA 5 A0/4 AT Sl e 5 4 olies, s
53 Ao 33 AVEY 1 bl cpl 55 S sls ol WLy Shela T Ol @ 2ws (g, andllas .ol odewr
s Yoo 2 5YA4% 51 Sl sladb s Lol el anly 21530 YoV s Jla s s A5/FA & V440 JL
sladle s Boee 53S0 (530 5 o Vosg 2ois Dot b )50 S JS b 3 o el T

o3L 3 aS sls olis 4.@.?|y§uﬁ)t_.~)3¢¢xﬁ.z@j}5 el 0305 & Yode B Yer® 51445 U144

YA



ol 03 om osn S a3 e | slags sl sbml 3 WASH Ol 5l LB g candllan 5550 e
MO Sl ey by 5 G ol O3S IS 03 5 il s pglbe sk slw ) on 5 (5 60

(FA) Gl oy YoV o Il 53 o ,3 ADVS s VA/EY (AV/VA & V440 L 3 deo 3 AS/FY 5 AD/VE
s g o e pde 5 BB il b w3 (Il Gl O 4 e (glags ey L o
DALY 3 S s e 5 S o 5 5 DALY 58 o DALY (gla sl alad 5 0lal 53 Coes (5 gt
bl sl esls Ol Ve 54 gl IS 5 F Jad 5o VAA =YV e o5l s O by Sl s Ly
58l RalS A3 VA 554 Olpe 4 o 5 4 WASH & e DALY 5 5 5 DALY canlllas sladle
S o e sl opsn cpl 55 e, YoV Jle o3 VALY 5IYT,00V 4 1440 Jle s AvS/F 5 FYFAQL slis
S o o 3 303 0L 1) (5 2iy S DALY 5 5 s DALY aeslin 53 WASH o e S o 5 5
WASH @ oo slagslos b 5 o sdaline Sles Ly, .0l J35 Ao 3 Y0 4 ds ;5 AY 5IDALY s
0333 sb 53 ML 5 T cotlig Conds ax S5 s el slagsslan Jb 28l 4 bg e btes
53 o 5 3 oS Sl Slagleg sl 53 WASH CLasil LB age 2818 Ll (3L 5 50gy anllas
STl Cany 3 s el Syl il o 10 S 551 L3 AY a5 LB e YoV JL
5 usler sladlila 5 SualsT O w55 5 adas slasilal 2Ll 5 (g (5131 G b 51 OBLBB
lagslen Db LEb o 5538 3 Jleud Glaggolen L i 2alS Cr o3 gt o8 S i
A48 Jle s sk il (b i andllas o3 Jgb 3 s sbees S 55 WASH & e
Yolr b 5o bl oy slaes S b 5l i sl Jle =¥ s o5 S 55 DALY &5 5 DALY
o Sbes S 53 e DALY &5 o i 5 4l S ey 8 pla b oo 055 0l DALY i3l

(YA) s S sdalie (Olaadles) JLo VO-A+ 5 Jlu Ar 51 i

ya



DALYs

o
|
4

Yoove
Y5-Y4

Yoore

5-0F

()

70-74

Veove

Va-v4
A

DALYs

Vo-14

Yoove

-
o
pa

|
a
>

(2
vo-ra ||
Foo¥F

B s oy

(b

B by, el

T v
09
4 .
9. a

0955

00-08

9o
ES
)
- a
LN

Ve-Vf
Yo-va

s S 43 g o3 p8 5 NS bligy b wb> @Il Steals] O 4 e slag lem LL -4 K3

(FA) () Yod e 5 (CD VA8 Tl 53 Olal 55 amalr g5 5 o 03 8 SSB & Il slags e S (26 s

4 o fond o8 5 SIS bl b g (Ll SaalsT O 4 it (slasslem 5b (Sle) ks Xigy —F Jgder

#5 DALY 5 oS0 DALY slajasle ulul 5 Olpl 55 (Jlgu! sl lon 51 (50 Cons (5 poiitund SMngnd

(FA) V42T oA s ladle (b DALY s & s g 5 S0

(1) Sl & S Ol 500 e &5 sl & o Ju TP
CJ, 3}‘ CJ, DALY S ook 8 3},, j}‘ 3}, DALY DALY
S DALY DALY
-Vv4 -Vo =V ¥ 1444 =Y v A¥ AIY YA A F/E fYYT.AQ4 144+ oS s
-Yv -Ys -Yo -\Y AEEEEA RN oy \\V \AY Y¥e/A YOV, YYY AERE
—AV —AY -VA -4 1444 =Y ) Yo A A AWV YYY,00V AEAR
-Vv4 -Vo -£4 el 1444 =Y v AY A AN AYQ/ V0,794 144+ ok s
-fy =YY -YO - ARERFA R} o \/A OOA YEY/8 MY Y Yoo
—AA —AY -V# -2V 1494 =Y e Y /e Yvo \45/v Vi,vay Yoy
—A+ -Vv# -y —5F 1494 =Y e AY AIY ARRYA VVA/A AEEWAR 144 Ols e IS
- -4 -Y0 -\Y AREEEAERK) 00 \/& [N\ed ARRYAY Ve Y. Yoow
-A# —A\ -Vv4 Ve 1444 =Y ) ¥ A fYv \20/f FVVEY Yol
-Vv4 -VY =V - 1444 =Yoo A¥ AIY Y¥44 AY/0 AAAREV 144, S c«\ﬁ-
—¥q -Y\ -Yv -0 YooYl ov IV s4¥ YY4/4 48 AVY Yoo
—AV -VA -VA el 1444 -Y ) Yo \7Al 00) \Vo/8 41,44 Yol
-Vv4 -Vv4 =V =V 1444 =Yoo A¥ A/¥ VAAQ AN /e YAY, PO 144, LTS c«\)e-
-0 -rv =YY -Yo AREEEA R oy \1A% Y. AAAZAN [NANR Yoo
—A$ -AV -vv -VA 1444 =Y e Yo \a YYo VAQ/Y e AYY Yol




foo \oor ] .
(o) (b
Yo ] o, VP
e, 0
>
2]"’.. > e
a <<
o
A Yo g T
e e
4,
JONER TN N
™ I
pa
P
= e 3
o Y
P T T T e P T U T S S S
T T R S W S S G S Y T T T S W S S G N N
'O'O'Q'O'O'Q'Q< - 4 - a9 . g . g . g a a
- = > » ¥ ¥ + £ a4 a & x > > ~— = > »¥ ¥ ¥ o+ £ a4 a & x > >
S 09)5 S 095

S ot Sgod 4y g s oo 9 ONBU 2l b w3 (@Jlul GslsT OF & it DALY 45 A+ S

(FA) () YoV v 5 () V88% Jlu s 010 53 Jlew! slagg,lem 31 30 s

Ol o3 ebealsl O o ) 38 (oY C Bl 4 it slacs oy L
ol S e 6 o a0y Sy 5l i Ol 0T il 4 el (ke 3lgo 51 S il 55
Sk oo 5 Sl PH 2l 53 D163 (sl o slin (il 1 e 51 el i o b Sl 0l S0k
Sl O e S Gy sl s ea g sae Ll Bl calos s b sl s e sl Laglis
sl sl sty Bikes 5 536 35050 53 45 0355 Wl S35 51 30 B0 sl e 33,5 s
5 S e sl sl 5 Sl el 4 Glusoanl blysh ese 2l S p rege 35 e
o005 55 gd e sl ol LSS Oley o3 5 (Sa5S 5 LS I s ol Gl
Tl G 2 Sl 5o e s S s 5 K55 i bl OIS e (g5, p i Sl
53 Ll e 5 Gl L (YL 4 Jle ¥o) Jladbe fris 51 Sl 55558500 158 00 sl] 0L
b Sl s 5 s el folie i 5 55s Jold sl e S e Iy 5 Sl 5L
53 s 5> 3 55508 55 s o S0 S WOl gl 5 s il gl La bl 5 sy oS

C3l,3) VU T il o Sy gl 558 Ll 0355 o odalie Lay 52551 (6ot 3 5 035 LS

¥y

A+




5 ks L 3l aax 31 easdme bl s Led (Ul Vo 51 zin e o Ve mgld Sl ziy slie syl 4l
(FA-FY) o ol 55158 e

el 4 B0l 5 O3 e (2l sl ¢ Salt] OT Jold Ll O 0 L5k 5555 e p Sedas
et ol S s 5 i a5 LB Vsame oS 5550 O 05 sa Gk 5l AL S el
b Sl mle 3)ly b mle Gib Vsons Llosh 555 0 gmmn 04 & s 3555 Shol
S35 T 8 31 6 Ko 5 St LS5 5 i 4 (Ko Bikas sj@t/w-’ Ll Shle 4 gl
rrege S o Sy g 8 s s b 3l T e 4 8 3555 5 (63500 3 bl il e OL 2 O
W el csd wilind 558 W5 (silepsidl Cmio Jald w6 4 T Sl o as b
S5 eyl Sladllan 1 (gl il 55 o Sl 5 IS ol S b a5 (S sl s
3 o ISl ol a4 Sle sl o e (YL chle U ol e SV b G pme oS sl o3ls OLES
el o3l slgdy e3be opl gl 1 VO MOIL (65 saia, ki WHO) coilug Sl olosle 5, opl 5
Sl s 2551 /O MGIL Ol e 4 15k Sdoelal T kS 351kl Lo 52855 3 eimy ol el
ool L3 a3 Shelal Ol laoaaVT o zls 51 SO (YL clale L) ol oSl
S5 misssh 53 Shelal OF e 0155 o Ga b nl 5l 5 035 e 0 VT ol iy D31 (3L o8
SLasIUT s 5 5ped s 1y gelsl OT 51 olssl, 4l Slaz b il slasslws 5 Sl
(A0 FY ¥ 0) 5 S e il ol slaael s sy ol 5 (ol

o bl e asdllan G 3 538 5 SdeelaT O s il (VU slaclale 4 e slagssles L
Ol s ks VU slackle & cuze sl lew LU OY) OLKas 5 Abtahi adlas ol s ol
crl o3 e eslial (glaesls sl 3503 3,515 YWV Il 3 Ol 3 Jes b 5 o shams 53 15 el
(Sl 5 G153 e 3as e sloul 3 gdwelal Ol il s (oYL cdale o3Il (V) 151 s g &yl andlla

bl s Sdalal Of 3wl cble bl as (7)) (gawlal Of Wl cble axex =is (M

" World Health Organization: WHO
Yy



Chle (ke 35150 S 3 bl Sl Cgmar pir o e i (F) 5 Glsaad 5 G a5l
Sb S s (F7/0 MOIL) lgsenl 556 bl gl alian] e 5l zaS Saalal OF 5 w4l sl
Sl bz b el Gy G103 Geaisosls (YLD) ediiS o 5)lse 4y bgye ok 3505 slagslo
ol g 058 5 plal £ Ol S8 4 Shelal OF s sk VL lacble 4 oz

(OV) ol ok 03,511 51 (gla IS L3 YoV Il 3 DALY £ s DALY s axls

\ Yo
ol J8 (o) Foxdels ()
[SIY B ol ols> Yoo B, o
A J 4 iliwg) @ols>
g‘ B e ely>
o I3 VO
4 2
: <
: a
s )
3
Y Do

bl ol

ol » gl g5 5 Dl SSE & Sdalal OF 5o w5k b glachils 4w glaggslen LU -V IS

©V) Y1V Jlw ;3 DALY # 5 s DALY (s jasls

A 1
el (o) Borsels ()

oo | | <

. (w9 Xl oo .@lﬁw»e"?

f B oned el

Y

<D( n Yo

ey >

5 1 3

: Yoo

M

3
v Ve

s 095 095
el gl g5 g w09 8 SIS 4 ShalaT OF 3 8 VL sl hile 4 et glagsslen HL VY JSS

©V) Y1V Jlw ;3 DALY # 5 s DALY s jasls

Yy



5> bl T s s VL cbale & e DALY =5 5 DALY (i Vevvns o 3) 60 &
2gll g s e oS 5l 0L adlllas b ol ey XY S FFEY S0 55 4 YOV Jl s 5
s 03,5 ;5 DALY Fr or i <S5k (pvalue < /e ) axils s a5l S slaggslen DL 655
Chle sy gbs, el 4 by e DALY IS A3 5 51 x5 A und /07 Ol Jlu VF-1
e DALY do 55 AF 550> 5 i sdalive 5528 Olead Vo s Saslal Of s wlead s 51 5V0 iy 5k
ool s 5,50 5 (PWY) 08 e a5 (Fro) o8 Ol 3T d(VF) e e ((VA8Y) oyl Olial Sl o
e o3 ek lilyshs (VL il b Ll lasilol 53 alssls s (sladoly Sla! codal vy il
Slagsilen Sl A3, 4 ) gy @294 U Kl o (G s ks faad S e dle el S5 Ol

(0V) das JZalS 1, HsaS s Ols 5 Olas

Ol 53 ol il O 550 5l5 b 1 (Sl ol OIi>  SThecs gy (Slasoloy L

gl 52 Y0 dle 5o a5 sk o)l VL Sl Fant &S Sl g 2)lse alex 5l OIS S e s
dalee) Lo yn Y7 5 (i O sabes OVY dslrs) doy3 4 G 5 a0 edls 5 (g ed sla0lls Suw s g s Los
3L el O Sl e Slies 5 dalps bl ol s 5018 G s,lle Y/0
LB Ol a0 OIS Sy a5 S 515 aslinul 5,50 S mslyz 3 5 o3g dldg laasl op 3554
03331 5 odd Sl plaz| Ol wlbtadas 3 Sl dxls o By cpl s el ail ialS g s
s 0=V MGIL 63 sdoe 3 s s ke (e s Jle 1) ST il sl LS 5
(OY-0V) 340 0

ol 3 el ol bl e adllas G s 5558 s baslan DL SRl s aalal OF 556 L8t
L shelal OF sl 56 O7) 0lLes 5 Suawelil Of s il YL glacdale Abtahi axUas
Sl bz b asdllae 1l 53 L5 sed 3550 1 bagslan L RaS U3 e oS Clablns Jale G O ns
5 Okl adsle g o o SIS @ Skl T O S35 G b 51 (6 Siy BB Ol (St

Y'Y



adllas pl 53 ol eslizul (glaesls oOL i L3I Y 8 e 3 [ 5dS 3 (ol 5 6 ,6) glazxl ¢ 5
odems g3 (6 SOOI 3lAns (gla 2t La (V) 588 55 s (Sten sy slagslew DL (V) 3l Lo sle
3" OMFT) odd oe 5 5 ol o elS oo sy adls SlaIs 3l 5" AMFL) o oo 5 5 0l 0d2S
i s il ool 5538 5s Gealal O s a5l clale (F) glanxl g5 5 Obnl SS& 4 5588
53 O3 e s SKCis sl 5 dls 5 (6oed OIS (Sdwsy 31 (30 555 andllas ol 53 ol 4 S

(OF) W3 Wadls 3Ly Ol s 3IL SIs o ames
ekl 5 (25l e SKSE 4 Sdeeldl O S5l G b 5l s Kty MBDALY 5 5 5 DALY sl
b Bl e Gealal O 305 sl ol il il y ol 0l asls OLS VY IS s 50
E5 3 DALY Olpe das Jfals do o WIS a5 LB Olps 4 ) 5538 55 00 Sy slagsslas
VAIVY 5 VEAVY 5 5 w0 YN8 Jle s )5S 5 Sdalal OF sl 5 b sl ¢, Kan LG DALY
0313 s 51 S35 oty SLa0hs Sy o5t SOOI Sy (255 s ol iy
£5 3 DALY (sl ol 3 g doss VEIA 5 TV/E VA (55 4 558 0e slagssle b 53 OIS 5L
Wl A b gslsliae Mt Ols e 5 OB L3 sdwelal O S500556 5 b 5l g Ki LB DALY
el sk dpvalue < v/0 V) s e i e SRl boses e oglate calites s slaey S s J
MA 3TN @ VL 5 Il PO w05, 53 500 VO 50V C g Jle V=Y v oy S s slas
JH S 6Ky BB lagsben DL dans A 1 iy oS sl 0L SIS &35 o 3k Sl
JB sl pames g gt miler 4 b SAelil OF LG Sl chle 5 i S
ot 45 5 5« DALY FA DALY .y i 4G shay ol sdaline Calisee sl s (glala>
8 Ol 4 o 5 4 S e gl jasle pslie cp 2S5 el Gl YV/Y 5 YVWE Lslie L OOLS 5 Ol g

2oosdle L5iS 3 gdwelal Of S5l 5l a8 sl olis andlas oyl 2l A edalie 35 Old 53 /)

' Decayed, missing, and filled deciduous teeth: dmft
2 Decayed, missing, and filled permanent teeth: DMFT

Yo



(OY) &S 0 Ol gosd= U1, Ols 5 Olas slagsslaw JL LSy 45 5, L,y 5 o3y Ll ], Ols

Foo
legls ol ol cawd jl g Slaid o ()
| mjlb dLQ('vL\JD L;A.:.w%
Foooo | 5 by €
B o ped gladls (Sapwg
wv
>
-
<Y i
o
Yooo

S 5 3 N N N 7 > . B
S*ISJ 97 gﬁ@,,\ 3\,,\’ \?\f\kyﬁ 3} § 3,% 3,3 & y‘y’y & yzygv;&\ﬁz P ATy 57 2 3
%ﬁ{a 2 é)ﬁ 7 o Y N
Y 2 K o J \{ﬁ\:’).p’ 3
J o
O
)

N
>
-}
<
N
N
4,
o
LI

Gl ls lul s 5 5iS okl 3 SaeelsT OT 55,880 G b 31 6, &Kim JB laoes slas lem HL VY S

OV) Y117 Jlw s adlig 2,0 SS& 4 DALY # 5 5 DALY

Il o5 A o folse & cniio (slaglay b
L;Jw.;‘ju&ujb-\ cu_':b)cwe- ob)_)bwﬂ.}Sobﬁ @‘j}é}jﬂéh}@%)\)g‘jdwﬁ‘

Y&



D3 b > ol (S50 Jalse SUSRs 5 o ol alpe 5l folge 51 nmn 5050l LIS
rlpe sl Glacias; 5 Sl 5 delasl Sl Ll o S S0 sla) 58U d3gole 25 e Jul e
SISl rems wals o gn diien ames o Jalse 5l ege 05,8 oS s e falge L2
Sz Slr slacslest 5 Jid olen Vv 3l 2t 5 S e B Lo lse 6 ladsly 51 mdlig o e
al it S s S Jle M5 Gl e ( hde ASl (e A Sl de
(s e gladely cpl 5l 6Ky sl (PY-0A V) Wl o s sue e ilisne glallo
SS8 w0 Jad e olse 51K o laggsbow L ol 5 2 5 s Gl 5 e DLl 1 S
Gl p g 3ol Sledbl i slaglen b andlas o | LT slost ) 0l 5 Ol i 05,5« ix
e e Sls il Sleast 3 Shae bl e, Kty St (650l o lelBl sty Sl
Jolse o ogn Aas o €l gy Slid sy sl 5 ekl sl gl 5551 sty laes S
Lk e ladaly slagsola JL JS 5 o Jolse bagrlse b 5 & 5 Aol laggslon DL eliS s
xlse a5 75 P Jelee o e aber S1Ad Lo adlllae 5 g0 amer 3 i) 5e ha Julge
5 sl coilig Sl 5 Ok 5 ol esslamil C e 5 s (Jad g 4 Ol e ke el e U
S OLSLE AT el 5 osel (g cblim Lo 5 s G Jalye J a8 5 olo s bls) gl

(FA=FY) 3 S o )Lal (Laa) 5 i Kon b
GRIPl s B, sV et RS 55 e 5 S e olew bl 5 Jid e Lelge Coanl g ax g L
O 4 g ed g Y sl & e e olo DL bl 5 Sl 5 S Sl eas L, 51 AT I
Ol | SSE @5 ¢ 58 50 (oo 51 Ll 50 SOL we ol 5o o slaaal o501 5 ladtle lac S
St G, ol 5 dalsld o sne wle paasd (J S glaasl gl Gl 1 g iles S pal
Nt F) S e oS Cadlw w3 e Jlesl g lags U il b5 3,08 e Lt 55 o bine

(Ve

YY



s ol s ol a5 ys0 5 e addllas s 538 s Jad s belse 4 e lglew L
Q\ﬁb.sdhj]é)dl.ec}b AR le&L}Al.c\\/gw:;oLgL@wLﬁ)l{ OY) oL, 5 Abtahi
Jola) el else lacgslon S s nl 03 sl S w3550 14T N0 Sleg a5l s
ap b 5 L3S Glas 3 oo b 05 b gl so o (ST S S50 Julse 33T ol
03,5 sk e edlS (S o cp53 s S 353 (ST oS sl Al (o
Lol 03wl » 5 CRA 25, b (Ups slasgise (s> 5 glailodig Sl gl o Sooes
5 e 2o Sa5len DALY £ 5 cmesr o Slle oS cCgmar a5 80 5 02 55050 28 g
Jolse @ e DALY 528 mhavs 531005 S o 0 odalis Jlos St 53l Jelse b agl s
S el ey YYAY 0 s VAT YFY AYATY e (5 5 0 YN0 5 Y000 44 ladl v 3 Jad o
& o S o 5l Blie 251 as e DL | anlllns o555 s YO b do s 50 a5 LG 21530
Fr s Sl 58 s (R 31 Ao 53 OV) VAPY 5 W YTV (s 5w andllas 5550l Lol se
Fr sk o p S e pas s pl Gllas pslie 4 cod Jad st el ge 4 e S 0 5 DALY
(Y10 Jl 3 YAV 41880 Jle 53 Y8Y 50 il L0590ty & L adlias o555 Jsb > ozis DALY
O3 g (Y10 L 53 YWPE s 531880 Jlo s YY) bile 3l s 050k L 5 oitn S o 55 5
aS sls Olis axdlae @L:J Aoy Lo 53 Yo a Lo 3 WY 315 il Juldl w13 00 el slagsles LU o
DALY 3 S o g 405k 0050 028 18 155150 w0 by s ol sdaliiie slagslow DL sdes i
538l EalS Aoy YY L YO0l s s del s Loy YY Olses 01440 Jlu 5 il et Llge
O 31 5 35 OLi SR Ao 53 VT 58S s bl b S 53 it s ulss g anlllas 0553 b

ONY) oy Lo 3 VY @ s s
s o QLIS 1) 530S e 5o e lagsle DL )3 Jad Jlat sl se g Slos Dl i L5, VY IS
4 YN0 e s 5o eite 9350 U andlas 050 sk o Jad glaggsben DL IS 5ol Jelse g

9 LA_)K cL}L’J g.Jb) Aoy YY)V Lﬁj-}"p L;bj.ﬂ oy f2/A &.:Af;_)‘ Jﬁ‘j& .«\AT S J’.’..) C)_)y

YA



ot else ple s des WY el o MY 3T Jalse cdo s VWY IS Laes glsa 3 Lap b
el 0 0303 GLES VO K 3 i e Lol 4 i Lo g slew DU Glos Sl ks s 53 Ve
Y G (s Jolse) dosn VY esgdoms 55 Jad Jhs Lolge & e DALY candllas 6,55 b o
o ol e A 30 Sk el 4l Rl (S gy sise s b oagrlse) Ao
o Ml el ge 4 e DALY Lo Ol i 55 st Jalse Lagrlge s DALY &5 cones
Sy gl Gl A3 S s alS Aoy Yy ralS do s VE (Il s s 0F sl ds s OF
)pﬁ&g\;&,w\ﬂu‘L,'L«M\DALY-stuﬂuﬁWpomdmﬁﬁ%ﬂuﬁujum

W apsd o bojl5 gles )3 B g Sl SengisS )l Jolse
g5 Jelos Sygilges Al B ek
9> Cusd S 595 B il sy Sslog)l sl Sy)hn B S5
Al b > sbgise (295 By
W pguadls W gl B o5
. Gl B Sl
q.
A+
Yo

() DALY ;5 s
i>4

£
Yoo
Yoo
Voo
|
T T T T 1
144, 1440 Yoo Yoo Yoy Yoo

Jl
(\\)J}:\sé—u}é%ﬁdhd)%)l{)éw#dw‘ywduj Q‘M .’J"J—\f JS..-":

AR



Yo

B Comer A5, dox5 )d yodd Canox oy il 4o )3 pois W DALY 5 a3 jus
Yoo | . .
W jlad b agalse don ) yus [ WeN's . . '
o ] (] |
- m B ° f
_ e °
Yoo o ©
(]

(/) DALY 5 s

R I IR I >N R K
;}\\34 Jx’f \\3"?\}4 B’PJ & f?"‘{éy"y; 2 F Y @-?g 7
< Are Rt
53\ R S S
f 2” i 3 e 3
& IS
g2
&
i s el 5

(1) VA8 Y10 sladle b 5538 55 Jad b Jolse 4 it sl lo 5 Sle) Ol Jolos 10 K2

il daly 5 Ol S w0 il lat el ge 4 e DALY 55 5 DALY (sl el V9 IS
O iy a4 i laglen LU a0 Lokl a Y00 Jle J3 das e OLES |, Y410 Jle o
Sl b IS Ao YA ¢ geme 3 5 L3y (VFVTO) Olghol 5 OAATY) (55, Ol ((Y4,YFH)
Olal 2 (F41) IS slaoliwd & b g2 1o DALY (slag 5 5VL crioman A5 sdaline WaOlewl opl 55 o
asdlae Sles oss3 53 Jad slaglen 5b el oy s olal 23 (FPF) 0L 5 (M) sy
dr 55 3550 il 5 i8S mha 53 s ladase sla S3 T 5 ol blie g e 1 el axils 21530 0,
5 kel Gbaal b GOl s slse o5 ot Jalse b agrlse J 28 sskies 55,8 )13 s me

.(\\)Jb;w‘;.ﬂ&;ﬁ))



B olys cdl B ol B g roie il (glows (i
oo by B by W5y 508

Feras . AT ..
B Loy liga B S5l ol B hess oy

Wy 5 Gy adly gl

DALYs

o

Yo

—
[ >4

o ,3) DALY ¢

—

—
i>4

23,858 5 pilag dely o Ol SSE 4 s ks el e 4 e DALY 'CJSJDALY slasls -\ IS8

AV Yo Jduw

Ol 53 ames hs Jolgo 4 itie sla g len HL Oladlas S 4yl
Vidsder 5o 0lsl oo aee Sl Jelse a4 it lagssbon 5L (6s o plasil Dlalllas il aodl
sl se 35 dacs sl 5L sler andllan 53 S 1 55 bl ol Sl ekl oy (glaasily ol s 431
S Sk ol age 45 ol S pn 550 5158 OV Dol Ol sl 5o ames ot Jalse aan e S e
4 ol 0352 3131 (5158 PMas sl o3l olantl 3 5 4y oo Jha alse o 53 15 S e 35050 i
ol 53 amms (slacs sl DL L3 30T (5158 PMas (VU s ol 0 Jolt 1 35050 ol 51 god 5

)



S s, 2 EBD axdlas 53 4K s el ol odalive 5o 4l anw 55 glay 558 e 51 Sos (gla, iS5
S5 e (ST i a3 s s S 2 aeSIss 05y Bl2) e ot Juls
b 03 PMas pgm (ka5 Ul OLIT el b s (S3L) oLl L 5iS Jid s (03l 5 PMas (Ol
5305 sl158 PMas g Lis s 53 GBD Y)Y illas pioeas ol Gy Ao 3 PA o slas e
33l Ao3 YE 1) L5 e YO Jle s s ol & e slagsslan Sl 5 S e 3)lse IS
3 S el o3 VA A S bl o5 4l axn 5 (slas 0S8 55 5 S
Slalllas 53 s ale Gt e (§olowr L Ol 53 (6 Satir gl o Jsdr 53 0l &8l el Gullas
Lol o3 5 olie 4355 S s1s WHO 5 GBD andlas 3151 (gl 58 PM2s 5 50 53 Jlie (gl 5,05 5 5o 5 alises
Sldlas ple ol 53 Looi 1) S e 5 ge sldas ol 03,8 oslizal (g i 3,55, 5l 45 GEMM axllas
b slo b 50 Cogor e3linal 5 50 b kailss 5 s Sl S50 (RVCICIPF PG P S
PMas L agxlse clale Sl coldlan ool dan 53 Aoy o 5 a0 a8 ol (655050 @ oY andl .o
sl ods 4§ La3 s wBly eslie 1 VL 014l (6l Came Lol 23055
EBD clalllas 53 ool oy sl 5 3003 355 gl Ld Cmds 303 Jame ot balse sl 5550 3
st Jale L gl s GBD adlias 3 15 als Ol gl sl GBD aalllas sl L (slelamdhe L6 slis s
laosls &S Ll 5 3 o a5 355 0 3550 aerlse b)) lede 5 Sy e e S eslizal L
st JB W agrlge oLl ladde s 2 el (S (AL 0l 3515 Jde dm 55 55 0S4 e
3L sl el =53 Tl 51 esliied W15 e sl ) Kos e EL andls udls agrlse (slaals L
2 563,08 5 Fme Jo Dlallas i 5 LS 5 i Sl b gbeels 65 4 a5 LI e
2335w 05 e Jams lag ol L e Slalllas S glas )8 1 age oo 5l 055 o0 4 S L
13 a0 o La]

SLolle sle 5 (Sag iisel 5 Oleys (dligy Ojlis Sl ianle usli 55 S, o

¥y



Sl s e b 53 Wl st ol 5 e o false ) S SLIGI ns s 6 SIS

2 g slately 5 asme Jolse slaesls 6y slaer 5 oo S 535S Glacs Il s @

3oy L glalaba 5 ey by e sl

Cpidazes 5 laos Ll Dl e 5 8wl ) 55 50S Glaglials (el @

ke Aalpd e e slas bl psds e 5L 3,50 slaesls g @

s s e pske 03 ae s Lelge b agrlge Glaesls S Sedbl L4y o

oh5 S S 5 Ll e Cogm VU Sl (5 me 5o e ooy S el @

) LI il slasysliws s 53 Shas o, @

Lo Cliy ST b3l 6l el o s ol Glagliw L5, o

o s e sl 5 L slame 5 b Ll Slash Glacu sl s e
SLae ki VT L agarlyo 1alS &) 3 oS ol Sy 01l 3 ae slagslas 5L Sladlas s
Jolse Sl ol Ll o alS g5 BB Ol w0 5338 55 g lew DL caoms CodS 55 5 aos
rl e €Sy DLl o35 Ca e s J S LB &1, Ki Sl gl b 5l e e
— ol Slags b 5528 53 Cadl sl 1o Do 5 oy 5 0 |l plaza a3 Tas o5
Sl 6 ol pl s SV e 2l il 4 53 das e 2l |y Gl is s slaz]
13 s e e, s 4 3L 5t Ol 5 el i latl s Bies 11,8k Sl & Ky
Dloys 5 by i 5 ool (SKalon sl 5 a3y el (o o S Sen > OISRl (e
Lo slo b 2l Talame 5 Jams il ;K DLl STl 5 oS Ll (5 55m (55 in ol 3 il
U558 e 5l ases OO (o3liasl s J1L(V) 0) A Aal g st oo Oloys i slaay 5o s
oI SN THMS) laoke dlags 5 5 Sl Sl Gl 5 sdslal OF S50, 56 ol glea Glas 3

(\/T' ,VY ,OO ,OY) Sl o.«\.;.«.ﬁ) QU‘ 4 u.:.«:n.:g Sladles )‘ (5‘)[.:.“4 B L;a.l.:ﬁui

" Trihalomethanes: THMs
¥y



S DALY ¢ ; 5,050 slas el o 2T = e b Ll
&< DALY axdllae
¥ 40y YV, $YA YAY, YV Yoy GBD Collaborative 3131 )58 PM2s
(\v) Network
¥ 407 Y& YPV VY, YV Ye\s (OA) WHO
40 - VO, e - YOVA (v¢) GEMM
/5 over AN FEOVV Yoy GBD Collaborative WA et s elye
(\v) Network
(Jole
Y/¥ YAV/ VAPY YYAYN Y40 () 0, 5 Abtahi W) il s elge
(Jule
YA/ £y VAN ALY Yoy GBD Collaborative .
(\v) Network
00 Y Y AV SEY Yoy GBD Collaborative b Gelal O
(\v) Network
X Y4/0 VT4 YEYY Yoy GBD Collaborative N WIERE RPN
(1Y) Network
¥ Y\/¥ YYA YOAYS Yoyy GBD Collaborative Bl &y gt s pihe
(\v) Network . ..
Cewd LS_?"““““’"‘I‘
A VA A 1YY 00V Yoy OA) 0L Kes 5 (gdhonn WASH Lx Ll 1S
\A YO/ \,VEV Y,07Y Yoy GBD Collaborative S gy 5 O
(\v) Network
s Vv Ve Y+ 40V Yoy GBD Collaborative ol
(\v) Network
V/A - VoA - YOVA (")) 0l,es 5 Gaskin
Y s w 04 Yoy GBD Collaborative Jls lea Sa
(1Y) Network
N \Ad AY Y AAQ Yoy (V) oL,Ken 5 Abtahi
A% \fdAl fos Y4, Yoo () Oes s LUCAS | i) il b sla s
_ €7 - Py Yy (fA) 01, a5 Abtahi O s sl YL chle
PEWIE]

LS‘JJL}JG‘.?"‘JJG'}JA‘); LSJHCA.:}J)\_)‘};.«S_)J ol rL>u| &ud)LAfJL} uwlha GLL: L;J\..J@} g)""l"""j"

B3 55 (1) e (slogslam S JS 53 ot Jole g (1) (slaslian b ame (5 3lgy DS plonl

Ol () 5 e Slagsslo LL B 5l addate 55 5508 48, (F) ol sldlen o e slagsslas L

s S S ) s e J S 5 6 S Sl isu Sl Ol 5 |




45)) il by 455 5 Rl 4 s (Sobew 5L La) YU S e s DALY & 5 islsT (slpa Glae 13 )
(Y

VP ad) o a) slaalee ol adsy s il e ) Solew Db Las s slam 051y 5 (6 e 55 5 051 Y
(0

(YY 45)) ladae ol 455 5 VU S e s DALY & 5 e b agarl o Y

Vi b S o 5 DALY £ 5 1 (6 it SBged gt 2o 5 OLSL 083 Salsl T ol g ¥
OF WY O ) i ) ladks ol 455 5

Bmen (3bor e s T il 5 1l Ol 5 YU DALY £ 5 das ot el e =0

2358 55 s g len Hb ST Ollllas Cy 65 Cgr s Pyl 5 oo
ol 28 1o b Glre D3 e el Julse 5l (ol 45 das e OLE S ) 5
5 Ol S ol Ul s sl glae s Oy sTPAHS) glad> i SSlesyl slacy Ssda
S 3 he 3 So 055 5 emSIen boagrlsn (e (Sal (lal Ol s T slasau Vi
S Lledld 3505 55dS 5o el felse 4 i Glaglen JL Cldllae 3 0SB ilig 0
P et el pime by =g daly sz e b s agarlpe Slaesls Cosdons ol pl e e
s & 593 13 GBD aalllas )3 (ol ot Jolge 5l g 55 LB ise & X550 slizel pumasine |
S Jalse @Bls 53 b5 adls 13 e Ll 8 30 o (S5 sl enlial (slapdis bsle g
05,5 55 1y S5 sl S M 353055 s Dladllae 5l (ol &S0 shar chiten oo
St Jelse 5l S0s (ol 4 oo Sagslen Lb 3y 50 53 5 Gk Sl Llesls 13 Jases et el ye

J"" U'i‘ .,\..LL:UJ u,»f.ws BE) ‘})b BE o JSJ L;LQCA.:J)JQ:A Ls LS’LP Sldlae C‘,‘L, L@.ﬁ d\j.’.‘ BE uja._.opa

' Ultrafine PM
2 Polycyclic aromatic hydrocarbons: PAHs

Yo



bl s d s e mske o e b Lile 4 e Glagslen L Dldlas bl s 0
EBD 5T cllas (gtiadits il il Cga s o OLES 1) sty ome Sledlbl 5 Laosls dlajls dac o)l
Aol sl Slaslms o age e 5150 gl sl Jasee o felge bl o el o5 508 o
3 g0 0Ll 5 5l gm 0 Ol e 535S 3 EBD ST ladlas 45,5 g Jaes Lo elss

P GG WP | PR

RIS EH R

TOls e 53 5 p3 0 (sl LS sl 0

SRes Cadle s Olge Glas s, @

Losls A 5 5 g OBl L 5 Laesls 4y oo rd (il sladkaly 5 agrlyo Slaesls 5 @

SMadline 50Tk Sldlas WHO (glas gainy 5l 4 S ) 315 dalsd 0 otee Eeb s mls ey e

(YU Candas L ladllas L

& S domsi
G2t e YWV e 3 5538 s gl DU JS U3 aee ot Julse 0g GBD mls Wil
5 ames el VT L agarlpe 2alS 1wl 0390 do 3 WY 5 A 350> 5 5 4 S e 35050 5 DALY
b OsS b i o s 050S 03 L e e Zands s B Ul 4 B oS S
Ao el Ola 5ol odd 3550 o o 53 5558 55 e ot el a33l 4 e (slacs e
S s (G ptrt Vg s e (OB il e s (Ll Jaslil Of (e
e Dldllas s Jler glan sl pedle ks o Lelse 5 ol S pon B e dlal 51 (ln

" Public health impact
2 High individual risk
3 High political or public concern

¥



& e DALY 3 st Jalse ages GBD anlllae mls b ool ol bl o anllae G s L
¥O/0 35T slea PMas i35 55 S 4 (V,FFATYA g 53) YW dlu 53 5528 53 Jasms Jalye
O3 (A ys 0/4) WLt Stelil OF o 13 VY G U agarlgn o s YO Jid las Jolse cds o
VE ONBl il e &3 a3 VO Caws (6 gt SVged 4y o 2 pde ho s VIV e 39 5
A3 /Y delor g b ez el 2 gls S5 0T 5 ds s /% Olaztle ot (gles 03l (Ao o
SYAIY o a Yoo s 0l 5o g Jhil b Gla s & e S 3 s DALY 55 IS
S 56 SaelaT O 5o s VU ke 4 o DALY 55 5 DALY asls s S ons /Y
PIRUIPICECRpNIS P RRPNCINTS 7/, A IPR A A4 gUSJ- YR L3 | G0 RSSO P R PSP N
St 316K Gk Sl el pl 6 sl DL e s diS Clablows fole G O sn shwlal O
Sladle b das (RS VAVY 5 VFAVY (5 5 a1y 5528 53 DALY £ 5 5 DALY Olpe Ll e Ol
Jelse 5 15 slsn 031 (s i 5 O3l 3T slsa PM2s Jelye 4 e DALY & 5 Y+ AV-Y 220
b amlie 3l o T U8 5 &1,y Sl Coenl ramid opl o5 o3 Gl a5, ad jhast
Olel 3 ases slagsslon 5L S 3l 0L wlay sl 5 U 3T Jled adlata L Ol pl L3 Jases slags e b
g o slite 4y slas S b anglie 53 530S Cands s el ol 550 adae ) 51 xeS LS e 4
Ol 5 S 6350 b @ YL SDI L gla 508 5 e oot Lol ge 4y e Slagssla L 450 5k
Olin 53 SoSatior Dl sl o OLES L2alS Wig) Lo [ piS OO o ot ladle 55 a5 el s
3y e s Sler Sldlas Ol pizmen 5 cils Sl Ollas s e bole G4 e (gobe UL
23 ogmse agrlae Glaesh L Jler Sladlas o Jas ot false b oagrlse slresls (g5,050 5o .l
agrlsn Glassls Zool g Bl I s e S Ol il e 5 els (gl BB sl 48
s 3 g |y Sl OF 5 5558 s o5l Conds Loy 5 Comos Wl o Sl el 53 s
b ke Slallas il oy b gla oLl plmil 5 5 el 5 i Sli i b glaesls (6,85 4 55 L

Slalllas gl Sl eslizal s e a8 S K0 55 562,08 5 5 ine Jaoee ot Lolge & e slags e

vy



Sl 52 2l sl ol s (S (355el 5 0lss (g Slss gla N iSaulw 55 53 EBD
Sl fass Aol 5 el Llse ) a8 DLl gaocs ol 5 et e Sl LB
=i 5 D s BB Ol w4 g e Jes s e pske 0 Canslaoes 5 b g

cLbC,u”jjj\ vjbgﬂjfe)dbcjkw): ldlas U’l‘ N\JJJQ,U,EJ [ caas U'."".’.‘)j‘ ‘)J}SJA LSL@J.“J\JQ

.Jsjfg;c 4.:&}5}03).3 6))% &‘JMQBW\)&@J‘J)\ aJLCVw‘iju.a&A—L;’LA) LgLéde) A.Q)Lf

10.

c\_u

Landrigan PJ, Fuller R, Acosta NJ, Adeyi O, Arnold R, Baldé AB, et al. The Lancet
Commission on pollution and health. The Lancet. 2018;391(10119):462-512.

GBD 2017 Risk Factor Collaborators. Global, regional, and national comparative risk
assessment of 84 behavioural, environmental and occupational, and metabolic risks or
clusters of risks for 195 countries and territories, 1990-2017: a systematic analysis for the
Global Burden of Disease Study 2017. The Lancet. 2018;392(10159):1923-94.

Hanninen O, Knol AB, Jantunen M, Lim TA, Conrad A, Rappolder M, et al. Environmental
burden of disease in Europe: assessing nine risk factors in six countries. Environmental
Health Perspectives. 2014;122(5):439-46.

Priss-Ustlin A, Vickers C, Haefliger P, Bertollini R. Knowns and unknowns on burden of
disease due to chemicals: a systematic review. Environmental Health. 2011;10(1):9.
Priss-Ustlin A, Wolf J, Corvalan C, Neville T, Bos R, Neira M. Diseases due to unhealthy
environments: an updated estimate of the global burden of disease attributable to
environmental determinants of health. Journal of Public Health. 2016;39(3):464-75.
Amini H, Shamsipour M, Sowlat MH, Parsaeian M, Kasaeian A, Hassanvand MS, et al.
National and sub-national environmental burden of disease in Iran from 1990 to 2013-study
profile. Archives of Iranian Medicine. 2014;17(1):62-70.

Ezzati M, Lopez AD, Rodgers A, Murray CJL. Comparative quantification of health risks
: global and regional burden of disease attributable to selected major risk factors. Geneva,
Switzerland: World Health Organization; 2004.

Priss-Ustiin A, Mathers C, Corvalan C, Woodward A. Introduction and Methods:
Assessing the Environmental Burden of Disease at National and Local Levels. Geneva,
Switzerland: World Health Organization; 2003.

Saracci R, Vineis P. Disease proportions attributable to environment. Environmental
Health. 2007;6(1):38.

Abtahi M, Koolivand A, Dobaradaran S, Yaghmaeian K, Mohseni-Bandpei A, Khaloo SS,
et al. National and sub-national age-sex specific and cause-specific mortality and
disability-adjusted life years (DALY's) attributable to household air pollution from solid
cookfuel use (HAP) in Iran, 1990-2013. Environmental Research. 2017;156(Supplement
C):87-96.

YA



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Abtahi M, Koolivand A, Dobaradaran S, Yaghmaeian K, Khaloo SS, Jorfi S, et al. National
and subnational mortality and disability-adjusted life years (DALYS) attributable to 17
occupational risk factors in Iran, 1990-2015. Environmental Research. 2018;165:158-75.
Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2017
(GBD 2017) Results. Seattle, United States: Institute for Health Metrics and Evaluation
(IHME); 2018.

Faridi S, Shamsipour M, Krzyzanowski M, Kinzli N, Amini H, Azimi F, et al. Long-term
trends and health impact of PM2s and Os in Tehran, Iran, 2006-2015. Environment
International. 2018;114:37-49.

Neira M, Priss-Ustiin A, Mudu P. Reduce air pollution to beat NCDs: from recognition to
action. The Lancet. 2018;392(10154):1178-79.

Naddafi K, Hassanvand MS, Yunesian M, Momeniha F, Nabizadeh R, Faridi S, et al.
Health impact assessment of air pollution in megacity of Tehran, Iran. Iranian Journal of
Environmental Health Science & Engineering. 2012;9(1):doi:10.1186/735-2746-9-28.
Burnett R, Chen H, Szyszkowicz M, Fann N, Hubbell B, Pope CA, et al. Global estimates
of mortality associated with long-term exposure to outdoor fine particulate matter.
Proceedings of the National Academy of Sciences. 2018;115(38):9592-97.

Cohen AJ, Brauer M, Burnett R, Anderson HR, Frostad J, Estep K, et al. Estimates and 25-
year trends of the global burden of disease attributable to ambient air pollution: an analysis
of data from the Global Burden of Diseases Study 2015. The Lancet.
2017;389(10082):1907-18.

WHO. Ambient (Outdoor) Air Quality and Health. Geneva: World Health Organization;
2018. Awvailable from: https://www.who.int/news-room/fact-sheets/detail/ambient-
(outdoor)-air-quality-and-health.

Hassanvand MS, Naddafi K, Faridi S, Arhami M, Nabizadeh R, Sowlat MH, et al.
Indoor/outdoor relationships of PM1o, PM25, and PM1 mass concentrations and their water-
soluble ions in a retirement home and a school dormitory. Atmospheric Environment.
2014,82:375-82.

USEPA. Ground-level Ozone Basics. Washington DC: United States Environmental
Protection Agency; 2018. Available from: https://www.epa.gov/ground-level-ozone-
pollution/ground-level-ozone-basics#wwh.

Seinfeld JH, Pandis SN. Atmospheric Chemistry and Physics: From Air Pollution to
Climate Change. New York: John Wiley & Sons; 2012.

Tiwary A, Colls J. Air Pollution: Measurement, Modelling & Mitigation. Boca Raton: CRC
Press; 2009.

WHO. Ambient (outdoor) Air Quality and Health. Geneva: World Health Organization;
2015. Available from: http://www.who.int/mediacentre/factsheets/fs313/en/.

Amegah AK, Jaakkola JJK. Household air pollution and the sustainable development
goals. Bulletin of the World Health Organization. 2016;94(3):215-21.

Balakrishnan K, Ghosh S, Ganguli B, Sambandam S, Bruce N, Barnes DF, et al. State and
national household concentrations of PM(2.5) from solid cookfuel use: Results from
measurements and modeling in India for estimation of the global burden of disease.
Environmental Health. 2013;12:77-77.

Bonjour S, Adair-Rohani H, Wolf J, Bruce NG, Mehta S, Priiss-Ustlin A, et al. Solid fuel
use for household cooking: Country and regional estimates for 1980-2010. Environmental
Health Perspectives. 2013;121(7):784-90.

¥



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Chafe ZA, Brauer M, Klimont Z, Van Dingenen R, Mehta S, Rao S, et al. Household
cooking with solid fuels contributes to ambient PM(2.5) air pollution and the burden of
disease. Environmental Health Perspectives. 2014;122(12):1314-20.

Clark ML, Peel JL, Balakrishnan K, Breysse PN, Chillrud SN, Naeher LP, et al. Health
and household air pollution from solid fuel use: The need for improved exposure
assessment. Environmental Health Perspectives. 2013;121(10):1120-28.

Smith KR, Bruce N, Balakrishnan K, Adair-Rohani H, Balmes J, Chafe Z, et al. Millions
dead: how do we know and what does it mean? Methods used in the comparative risk
assessment of household air pollution. Annual Review of Public Health. 2014;35:185-206.
WHO. WHO Guidelines for Indoor Air Quality: Household Fuel Combustion. Geneva,
Switzerland: World Health Organization; 2015.

Gaskin J, Coyle D, Whyte J, Krewksi D. Global estimate of lung cancer mortality
attributable to residential radon. Environmental Health Perspectives. 2018;126(5):057009.
Hassanvand M. A Guide to Calculating, Determining and Announcing the UV Index.
Tehran, Iran: Institute for Environmental Research; 2013 (in Persian).

Lucas R, McMichael T ,Smith W, Armstrong BK, Priiss-Ustiin A. Solar Ultraviolet
Radiation: Global Burden of Disease from Solar Ultraviolet Radiation. Geneva,
Switzerland: World Health Organization; 2006.

Lucas RM, McMichael AJ, Armstrong BK, Smith WT. Estimating the global disease
burden due to ultraviolet radiation exposure. International Journal of Epidemiology.
2008;37(3):654-67.

Fewtrell L P-UA, Bos R, Gore F, Bartram J. Water, Sanitation and Hygiene: Quantifying
the Health Impact at National and Local Levels in Countries with Incomplete Water Supply
and Sanitation Coverage. Geneva: World Health Organization; 2007.

WHO. UN-Water Global Annual Assessment of Sanitation and Drinking-water (GLAAS)
2012 Report: The Challenge of Extending and Sustaining Services. Geneva: World Health
Organization; 2012.

WHO, UNICEF. Progress on Sanitation and Drinking-water: 2010 Update. Geneva: World
Health Organization; 2010.

Saeedi R, Mesdaghinia A, Yunesian M, Naddafi K, Nabizadeh R, Abtahi M, et al.
Investigation on burden of disease attributable to water, sanitation, and hygiene (WSH)
and analysis of its spatiotemporal trend at the national and subnational levels in Iran during
1990-2010. Tehran: Institute for Environmental Research; 2013 (in Persian).

Chuah CJ, Lye HR, Ziegler AD, Wood SH, Kongpun C, Rajchagool S. Fluoride: a
naturally-occurring health hazard in drinking-water resources of Northern Thailand.
Science of the Total Environment. 2016;545:266-79.

Fawell J, Bailey K, Chilton J, Dahi E, Fewtrell L, Magara Y. Fluoride in Drinking-water.
London: IWA Publishing; 2006.

Institute of Medicine. Dietary Reference Intakes for Calcium, Phosphorus, Magnesium,
Vitamin D, and Fluoride. Washington DC: The National Academies Press; 1997.
Mesdaghinia A, Vaghefi KA, Montazeri A, Mohebbi MR, Saeedi R. Monitoring of fluoride
in groundwater resources of Iran. Bulletin of Environmental Contamination and
Toxicology. 2010;84(4):432-37.

Rango T, Vengosh A, Jeuland M, Whitford GM, Tekle-Haimanot R. Biomarkers of chronic
fluoride exposure in groundwater in a highly exposed population. Science of the Total
Environment. 2017;596:1-11.



44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

S7.

58.

59.

Shanthi M, Reddy BV, Venkataramana V, Gowrisankar S, Reddy BT, Chennupati S.
Relationship between drinking water fluoride levels, dental fluorosis, dental caries and
associated risk factors in 9-12 years old school children of nelakondapally mandal of
Khammam District, Andhra Pradesh, India: A Cross-sectional survey. Journal of
International Oral Health. 2014;6(3):106-10.

Song B, Zeng G, Gong J, Liang J, Xu P, Liu Z, et al. Evaluation methods for assessing
effectiveness of in situ remediation of soil and sediment contaminated with organic
pollutants and heavy metals. Environment International. 2017;105:43-55.

Walls A. Guidelines for Fluoride Intake: Second Discussant. Advances in Dental Research.
2018;29(2):179-82.

WHO. Nutrients in Drinking Water. Geneva, Switzerland: World Health Organization;
2005.

Fewtrell L, Smith S, Kay D, Bartram J. An attempt to estimate the global burden of disease
due to fluoride in drinking water. Journal of Water and Health. 2006;4(4):533-42.

Tang Q-g, Du J, Ma H-h, Jiang S-j, Zhou X-j. Fluoride and Children’s Intelligence: A
Meta-analysis. Biological Trace Element Research. 2008;126(1):115-20.

WHO. Guidelines for Drinking-water Quality. 4th ed. Geneva, Switzerland: World Health
Organization; 2011.

Abtahi M, Dobaradaran S, Jorfi S, Koolivand A, Khaloo SS, Spitz J, et al. Age-sex specific
disability-adjusted life years (DALYS) attributable to elevated levels of fluoride in drinking
water: A national and subnational study in Iran, 2017. Water Research. 2019;157:94-105.
Abtahi M, Dobaradaran S, Jorfi S, Koolivand A, Mohebbi MR, Montazeri A, et al. Age-
sex specific and sequela-specific disability-adjusted life years (DALYS) due to dental
caries preventable through water fluoridation: An assessment at the national and
subnational levels in Iran, 2016. Environmental Research. 2018;167:372-85.

Abtahi M, Koolivand A, Dobaradaran S, Yaghmaeian K, Mohseni-Bandpei A, Khaloo SS,
et al. Defluoridation of synthetic and natural waters by polyaluminum chloride-chitosan
(PACI-Ch) composite coagulant. Water Science and Technology: Water Supply.
2018;18(1):259-69.

Ciketic S, Hayatbakhsh MR, Doran CM. Drinking water fluoridation in South East
Queensland: a cost-effectiveness evaluation. Health Promotion Journal of Australia.
2010;21(1):51-56.

Cobiac LJ, Vos T. Cost - effectiveness of extending the coverage of water supply
fluoridation for the prevention of dental caries in Australia. Community Dentistry and Oral
Epidemiology. 2012;40(4):369-76.

Iheozor-Ejiofor Z, O’Malley LA, Glenny A-M, Macey R, Alam R, Tugwell P, et al. Water
fluoridation for the prevention of dental caries. Cochrane Database of Systematic Reviews.
2015 (6), Cd010856.

Kassebaum N, Smith A, Bernabé E, Fleming T, Reynolds A, Vos T, et al. Global, regional,
and national prevalence, incidence, and disability-adjusted life years for oral conditions for
195 countries, 1990-2015: a systematic analysis for the global burden of diseases, injuries,
and risk factors. Journal of Dental Research. 2017;96(4):380-87.

Hutchings S, Rushton L. Estimating the burden of occupational cancer: assessing bias and
uncertainty. Occupational and Environmental Medicine. 2017;74(8):604-11.

International Labour Organization. List of occupational diseases (revised 2010).
Identification and recognition of occupational diseases: Criteria for incorporating diseases

)



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

in the ILO list of occupational diseases. Geneva, Switzerland: International Labour
Organization; 2010.

Mosavi-Jarrahi A, Mohagheghi M, Kalaghchi B, Mousavi-Jarrahi Y, Noori MK.
Estimating the incidence of lung cancer attributable to occupational exposure in Iran.
Population Health Metrics. 2009;7(1):7.

Punnett L, Priss - Utiin A, Nelson DI, Fingerhut MA, Leigh J, Tak S, et al. Estimating the
global burden of low back pain attributable to combined occupational exposures. American
Journal of Industrial Medicine. 2005;48(6):459-69.

Trupin L, Earnest G, San Pedro M, Balmes J, Eisner M, Yelin E, et al. The occupational
burden of chronic obstructive pulmonary disease. European Respiratory Journal.
2003;22(3):462-69.

GBD 2015 Risk Factors Collaborators. Global, regional, and national comparative risk
assessment of 79 behavioural, environmental and occupational, and metabolic risks or
clusters of risks, 1990-2015: a systematic analysis for the Global Burden of Disease Study
2015. The Lancet. 2016;388(10053):1659-724.

Kauppinen T, Toikkanen J, Pedersen D, Young R, Ahrens W, Boffetta P, et al.
Occupational exposure to carcinogens in the European Union. Occupational and
Environmental Medicine. 2000;57(1):10-18.

Kelsh MA, Alexander DD, Mink PJ, Mandel JH. Occupational trichloroethylene exposure
and kidney cancer: a meta-analysis. Epidemiology. 2010;21(1):95-102.

Nelson DI, Concha - Barrientos M, Driscoll T, Steenland K, Fingerhut M, Punnett L, et al.
The global burden of selected occupational diseases and injury risks: Methodology and
summary. American Journal of Industrial Medicine. 2005;48(6):400-18.

Nelson DI, Nelson RY, Concha-Barrientos M, Fingerhut M. The global burden of
occupational noise-induced hearing loss. American Journal of Industrial Medicine.
2005;48(6):446-58.

Priiss - Ustiin A, Rapiti E, Hutin Y. Estimation of the global burden of disease attributable
to contaminated sharps injuries among health - care workers. American Journal of
Industrial Medicine. 2005;48(6):482-90.

Takala J, Hdmaldinen P, Saarela KL, Yun LY, Manickam K, Jin TW, et al. Global estimates
of the burden of injury and illness at work in 2012. Journal of Occupational and
Environmental Hygiene. 2014;11(5):326-37.

Forouzanfar MH, Alexander L, Anderson HR, Bachman VF, Biryukov S, Brauer M, et al.
Global, regional, and national comparative risk assessment of 79 behavioural,
environmental and occupational, and metabolic risks or clusters of risks in 188 countries,
1990-201 :3a systematic analysis for the Global Burden of Disease Study 2013. The
Lancet. 2015;386(10010):2287-323.

Cho HJ, Lee HS, Paik DI, Bae KH. Association of dental caries with socioeconomic status
in relation to different water fluoridation levels. Community Dentistry and Oral
Epidemiology. 2014;42(6):536-42.

O’Connell J, Rockell J, Ouellet J, Tomar SL, Maas W. Costs and savings associated with
community water fluoridation in the United States. Health Affairs. 2016;35(12):2224-32.
Zhang H, Chang S, Wang L, Wang W. Estimating and comparing the cancer risks from
THMs and low-level arsenic in drinking water based on disability-adjusted life years.
Water Research. 2018;145:83-93.

oy



A Review on Burden of Disease Attributable to Environmental Risk Factors in Iran

R Saeedi, MS Hassanvand, A Mesdaghinia, K Naddafi, M Abtahi

Summary

The environment can be defined as a wide network of the physical, chemical, biological,
psychological and social factors that some of which are protective and the others are health threats.
Environmental burden of disease (EBD) studies estimate the role of each environmental risk factor
on public health and are one of the most important needs for determining the current situation,
increasing the effectiveness of health policies and programs and prioritizing environmental health
interventions. This report was evaluated the status of the EBD in Iran based on the results of the
latest Global Burden of Disease (GBD) Study, other international studies and national estimates
in the country.

The review of the EBD studies showed that based on the results of the GBD study, the share of
environmental risk factors in the total burden of diseases in the country in 1990 according to the
disability-adjusted life years (DALYSs) and deaths were about 7 and 11% and the corresponding
values in 2017 rose to 8 and 13%, respectively. According to the results of the GBD study, the
contributions of environmental risk factors in the attributable DALY's in the country in 2017 (a
total value of 1,648,329) were as follows: ambient air PM2 s for 45.1%, occupational risk factors
for 25.1%, exposure to lead for 19.4%, unsafe water source for 5.0%, tropospheric ozone for 1.7%,
lack of access to handwashing facility for 1.5%, unsafe sanitation for 1.4%, residential radon for
0.6%, and household air pollution from solid fuels for 0.3%. The total DALY rate and death rate
attributable to solar ultraviolet radiation in Iran in 2000 were estimated to be 46.2 and 0.7,
respectively. The DALY and DALY rate attributable to elevated levels of fluoride in drinking
water due to dental fluorosis in the country in 2017 were 3,443 and 4.14, respectively. The
evaluation of the effect of water fluoridation as an environmental protective factor showed that the
intervention by reducing the risk of dental caries could fall the DALY and DALY rates in the
country by 14,971 and 18.73, respectively.

In the period of 2005-2017, the DALY rate (per 100,000 people) attributable to ambient air PM2 s,
tropospheric ozone, residential radon, and occupational risk factors rose that the result increases

the importance of the preventive measures and controls of these risk factors. In comparison with
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North Africa and Middle East, the environmental burden of disease in Iran is far less than that of
the region. The EBD in the country is more undesirable as compared to developed countries, so
that the EBD in countries with a high socio-demographic index (SDI) is somewhat lower than in
that in Iran and unlike our country exhibits a declining trend in recent years. In comparison with
the 24 countries mentioned in the document of the Islamic Republic's perspective on the horizon
of 1404, Iran based on the EBD in 1990 ranked ninth and the country's position in 2017 fell to
tenth. The results show that to achieve the goals defined in the document of the Islamic Republic's
perspectives more attempts should be done in the field of environmental health.

There was a considerable difference in the burden of disease attributed to each risk factor in various
international studies as well as between national and international studies. In some cases, the data
on exposure to the environmental risk factors for Iran in the global studies have a significant
difference with the existing data in the country and this deficiency causes deviation in the results
of the global studies. Therefore, a measure for revision of the data on exposure to the
environmental risk factors in the global studies can improve the accuracy of the global estimates
for Iran and in some cases the status of the country in the global rankings. The results of national
studies on the burden of diseases attributable to environmental risk factors are considered to be
more reliable and practical due to the application of more detailed data and conducting subnational
evaluations; therefore, the strengthening and continuing these studies at the national and sub-
national levels with regard to priorities, needs, and spatiotemporal trends using domestic reliable

data and information are necessary and strictly recommended.
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