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N+Ag° @-NT AACAON a0 I0T7 AaohAhA NGAI° hd+e: LS
Paofavl P  ACI°E  PIN9° s PweE eCET
(h@.d\.h) 198> ACAO (PN) Og°°1F 1921 (TC 13) 1NC
O NGPICTE aow /T 990 AT (Y 14-Tavhhd AT8TE:
ARPET (G690 NoowlFP PACAN NCOBT (19 ACAN)
TOPACAN AALT AS AINVT No-0TT@- Qhbk PPA9e
PCHT ChTILTT @OMP WA ood0t AADA ALLINT
AL AN PA: AP PYE 99T ANV
AT P9mbare ALHFTFT MG oom0® NG DALTA
N 63 vICT ALeA (ILO, 2019) TICT? hhf.hi\.h
N2°2°F N419° PACAN @VALTE APATT NON&D- TPI° AL
LM NooPST® T PHLTOE NP CACAN 2017
AaohAhN oM@~ 424 @07 '10C:::

A.n.h. 0 2002 (A..hl) OHAE ATF P9A9° T-0h P9A9°
MS7 haCan  +2AE  AovhAhd  U-AT  @ALPT?
ohgA  (UN, 2002) ATRE® hMVINT PG 00T
PACAN oo@- M7 Aoo1e A7 (UN, 2002, para. 56
(n)) T UAFF® L79° NACAN AL (hoolbH AT AS
NAAT CALT A0 9°6™TF ACANT ALSF +aNen
oM+ PH+eoant INC (UN, 2002, para 57):

NobMAI® NAAI® A+GE PhoLhA 215 Co0F T h74L70
(AL.O.0.A9°. 2 T EW0 Ah.h. 11 AOh 15 130
2009) v-AFEF  ANA0 AL NPA @0 T fA ACAD
ATy e NLPLATE AR PhaoOit hRD Ph4
NLLOAIT®S 7700, 188 ZWP'rT TICT AT ATS
U N9A9° A+e hLoLhAT ANHS2C (SAICM) aC A
Y1t FALEA: gV @A PACAN $A9° NLH@- NNH:
5% hS A9 T79C oaT aa Y14+ 00T
altavlt TPI° AL ATILTLOA NLLAL TGHT AL
Ctaowlt INC 2 ATAV 188 AS ATONChERT ADICTTE
Nooooplt o030+ PTG @OT ACANT A“INDIL
LT TLATT Chavdnk: APT OPA® @0T PACAN
aAMPPICT LLE ATINLTD G0 Abe WICHT aokd9Oy
hBL+e (SAICM ® 47 PAY°) :: o303 PhA9® m.S
LCET AS PhAg® ANONLE TCEL9 +&T° PACAN
PAT° Tl AU PACAN $A9°T ACINDIL hAI°hP4-P
TLt (MA9P¢: PACAN  +A9°  T9°%T1)  Nov0A
el oP@T AL NG ELT Ui Noogeit
AT8. 01070 INHPA::

PACAN +A° TI°LT PSS 9NTT (PAT° NICLOT hS
N(idEPTF o-0T PACAN LHTT Aav12A (hIP oo
aN18eE CETTC ACIELT T +H206-P 09147 (1909° hbd
LLE U9 T NDUAMGF PEATCDNT PACAN aomy
o077 V7 AR PACAN PACT PONPO hINE TN
andALrt A%INtPOP 10~

hdv.h. NI 2017 OAOHE@- £949° MG OO0 AL
PPAI° @NT ACANT “IN@1E  TanTlé £I% TOma-?
L2V OPt oot hAdv.h. @L 2020 N AS hHLE NAIC
ATANh PmS HCE TAFET 09707 P9A9°  hd&
mLoINAT T B0t N FEEBNR hdbédN GSHNCTY
meI° PIN MG LCE+ nolhaT €5+ WCHT L0Lent
10 (@A WHA70 (23): €94+ WCF o ooy 0+ PLole
nLANT® e avhhd PACAN AT PONPD
TMNO1E W15 HC oPT 2RS0T fakdA (WHO, 2017)

Ana. NFVAN OC 2017 HIN6F o030 2~ Phahan,
TNe Mh (UNEA-3) #01+5® agaA H ACAN  +A°
aINTT N9INO1L 7S CACAN ANL NHSPTT  Ahhaq,
mMS97 PP ALPHY ancintPmP UNEP / EA3 / Res.9
@®A% A0LP : P-AL AN AT CACAN PAI°T ATIND1L
VT A8 LOM TINLTF LAMA

PACAN PAI® ao@1& ALY PHAE AT 2077 A1anht
AT POP PLCION

® 9497 3.9-1 2030 NALTE hoLhaeT 9°n781 PoLhnt7
I  aG ONF NAST aodin PhPCE P AS PhiC
NANTT I°C: AS

® A% 124-0 2020 MWWR®T AfLFFo- vA- Ak
F0919, PP PhoLhNTT o9 RS AN PANDT
ALPHT “I00T ATSU9° NAhAN, AS NN MG AL
POLLCAOTT aoT6 WS 18 TAOTPT Aovdih NAPC ¢
M@ A4S Mhé.C avA+ P T@7 ALY avdin GT@-::



4. VIT PACAN +A2°7 A%TM0@1L AM9° @M. F1

a’y1L ST

hAL NEA 3 ATEAHINOD N9A9° WLf £A- ooy It
PO MFT AomOP AN PACAD $AT° WIS ao@-AlT-
ATRANE hOSU- FOTIEPA i QUTT ACILLT (M9°
O-M I P ALISTS WIC QLY Q1€ AL “PANAN
PO TE A MO U7 P 179847
ANISE PRTPC ACTEDTT av@ne 100 (W1l @-0T
A v “1044 AL NavaoChH PACAD +A9° 7
MTFT PRI RS [ OB° ANISE PERLh LLEDTI
N4A9°  ONT  oC  DATLND- PACAN  oomT OO
LUFFI ANTTANC ¢oLeaNTAT POET ALhTT RTAA
(UNEP, 2018) ::

“CACAN  PATV  PACADN  PAC TILT  PACAD  PAIF
ABAMC AOND TPLA V7 (‘PIPLA V7 AG avavle”)
AL FAMEO- FCTS a0t TTE® A ORI
FavAAL Pov(idE kD NODM ATE O NI NAL
PACAN @VE P-hanaol0 AT 1o (UNEP, 2018):

NacAn SHT A HCHC Ph? 180 A“THIETFE PIPLA
h1G aoavdf POLNHNTY &% OIS Gaohi-di- AT
hS tooddg 147 PN RARAT hmPAa®- 0 eoLan7
PPA9° CHT B9 PLLP PPAS ANL T h90 T.T.a9".
AL ACAN (A78 ACAN N1 P0A) aofH PAVT@-9° 7

PACAN PAT° (hT? AAD-T Mm7é TINETTFPTT LLTEAN ¢
PPAI° WICCET PPATTT@7 HIE+ AI8LANN PNLT T
TOIPL TICTT APENLT PNAM AS PR ACAN LAV
TPL TICTT AI8Lo0CE AL U9 NPAT° ANaveh 2T AS
ANG4ET V7 PULLA PATTT ATAAM PNLI DA
NFeRo149° A& mPe- h? aofC  AUNI® PPAT°
APPLET T ANooeR DT AS ANDT SFYPS tm8SS PP
MET LALLM =

E
(]
1=
[
&
()
pi
(e}




PACAN  PAI°  TI°LT  UICT  ABRN  UTTY RGP
ATSLLCT @PY° NG VITT ATSLANN PPATOTT PACAN
CHT @07 APILLTD W18.LA PIPLA U7 WG avanl Py
AL AL MPOL ovlB WRSVPT AHIELA: 018 NAUT
®P Tt N909° K42 NACAN +A9° VTT @-0TF hlTi1F 9°CT
APeLOT AR NooaoChH PI°LA Pch? &£74%7 AS HCHC
aoav(, 07 @M, 37 hS +4.99%. "85 ¢ Tar
NATLLNLNT @D EAG TICTT SnhdA: gV Povanldf (1L
NALANE T NFETE T NATINHE T NALINLE T NGA.L AS
AL 15N = AmPAA@D PACAN SHT Poloonla- ¢ 90
T.T.A9°. ON7 hAoo3 DV 03T OGN 11 HIAZA =
AL WOV ALl RILP NPATS ONT TS AL
PLMNAD PACAN @V ALIFTF  AALIETIS  hOThA
PETTC ACKT AP 29147 (Nh@-CT VNt ¢ REACH
L3N 1 @0T TPI° AL PPA- 1)1 UNEI® hdbl-LOT OPAT°
®NT PACAN BHTF Nao1eA L1 @m.Fo7 SFo-

PI°LA WG gvanld P+ PACAN GHE NU-A9° PPAT® GL9FT
@07 WKRWPT LovidN T (FALYS VIS ADAM
NLTFANTF@  PA9°  ALTFE  @OT:  PAISNTSE  PATT
AVAGT Coo AT 93 PoolPd ALNT®- MmO 1@ 9oL
20 ASC OTA UALL 714 A78H AGWPT LAASL
Pa750TS PATPT NRIST oom@F N§¢- aovilePT AL
TP AL MmN AP CHAS TGPTI® he s PACAN
NPT ATBAT @ AALHPA (TCIC AS OA°TY T 2016
S CF AAT AS AT T 2018) = hHVI® NAL ATHY +AT™T
0+AA- NAZHCEE NGt ATS AT DT TPI° AL A D+
AT PoLmebar: PPARPT Akt

AZTFY WA 07L0M ACAN AT8LI0M: avhdhh PP
POLAMA: +4L (LPF9° T hHY 0T 0AFA 7 ATH1060-
PaI8NHS PATTT CI90Lt aMPI® G TINOIE
AAGOFN ARV (/26 AL CACAN TIAFT PIF 9 h T
@ PSFOr? ool 2T PANTY®

PACAN AMPPI°T oobOMC POINLNNT M7 Aeomnd
OM39 PP oY1 ooty POLLAL T4 TINLE hh
00ChF PACAN aoIAT 9°36T AL P+LLT aofMMLL DT
ALY ACAN £A@- OIHFZT O°T0NLAN  LLE PACAN
TN AL DG P10 ATRSC ALCIPA LU 0N
VICT 0700400 AL NFP@ A%Thg PL9° @OT ACAN
aom7 Poodin WHOIOLE @-0T HI00CEN (1IN AT AOeT
2014):: A9°aA NS4 @-NT POILT 95 § oof§ eey”
ACAN oaoM7? A.h.h. N 2009 Adh 11 hindnd 3.4 pg / dl n
2016-17 w2 2.8 pug / dL AS 0OFF h 2.8 pg / dL oL
22 pg / dL ¢4 (9% MmST 2019): NA“Rsh @-0T hi-
5 9got 6% ANT@® MIST ¢ 95 Fa oo oomy h.h.h.
0 1999 Anh 2000 h 7.00 ug / dL N 2015 - 16 @& 2.76
pg / dL 7N (Pa%léh A.8.0. T2019): M4L7°18 @-OT
Advh. D2008 - 09 @0T NAET AL PAM PHA%MTlh
A%Tg PL9° @-0T ACAN eom7 1.5 pg / dL NG, Noof'r9®
ham#AL viSE 2% NF h5 pg / db 9> @-OT PACAN
oom7 PAT@ M4 (heHE PUHN mS TN 9°hC 071,
2014) = AWMV  ASHT OM9° ALTFE NPT nehE
TN PAT@ OO ARACT A T ARCAN PAY°
CEIAM IS ANLY PN ST@- (ATICH AS AA-T9°T,
2014) =

1 PAMCT hoLhAT AET0, £VL107% 0 https://echa.europa.eu/regulations/reach/understanding-reach.


https://echa.europa.eu/regulations/reach/understanding-reach

5. AACAO oo AT aom'1INé POA@S PhhAN,

mS TAAT hda-

aCAN NH@7+ @0T Polammtm 9°79°h 81T CLNS 80P
MG CAMICE PTI° D7 NOALLSLA N-&FT AS NTELST
ONT DT AHLTLAR WTLWAT IC Con@NP ML CAD-
W7 AZ% N7 ¢ Nt AS OFARYS hANL  £A
PAB.0P ANAAL NLATT 9INeodd STAN (R.A0A T b}
2013) =NAYHY AUEPTF 9°n30F ACANT OChI AL
CooCHYY @Mt PAT@ APT (U-A9° POt DCHTT
AL AROT PALLA (RANAT.AT 2013): OVIGTI° Py
NAPLLT AL 18 O-mAT PAAD ACAN +IAB T LG
ANTAPP® (ATF4C AS AAT T 2005 F A70ET. © 2012 ¢
LaOhT T 2013) =

na?8 M EOARYE NF AMSA PACAN  avavli
foLhOF@  NMY9° AANE AAE A7 C PALL T 70N
ANLhE oooolH 77 (M9° Ctagef 1@ 2 LY (AL
NACAN +A9° 0m-& 0T Aot AP7?E NHo7 10
I°lHD P1ovichh@ (F@NT W @OT NACAN h-HNhA
A0l @BI° NPA’TTHAINAE aom? PAD- ACAN N4+L.D.09Y,
Nao@-O\L& 10~ ::

~C NALL HPT§F-t20 1 9078+ P7la0k  Pm.S
anAeT ALY 0T eH1ART? PICA 21-ANS AS PANS
PL9° s~C  (cardiovascular) FRATETT  LMPAAA
NAC L @L9° OC hOLLL -FIAY T holaoM TIC 77
N7A% h9l3@P PhCAN avavlH w707 AALhE QUEPT
TALt@®  PILImE  AS NACAON  ao AT 9°n7 8t
(T  (oo€ovlf ATIOP  ALFAIT  ATHY
PARPTI® AIL L0 I T ATPAG 1N T PP
voog® @E9° 9°F )N T ARG P9I @AY aodind
MLTT oodin AS PPE LCHTT PmPAAA:: PACAN
EOAT (PRAT T Yaog® T POIPECT PPL RCM) hAN-T
UBF2F 2C AgCFF LTAA T AAA PFCE ATET
(%17 AS AT T 1985) = PRI® 4PINg° Ahat LTAA
(2.ANAT.AT  2013) 9°ZHo: 0M9°  APmThs OB
AhLOT ANl PPT a0 3P TPT AG 407 oot 299007
PhATIN ooFon ONF ALooM EFAN (2467 AS ANT F
2014 * ph'st T 2007)::



hNAE PACAN avaolH 444 ABT ChAIC HIaot w6
POT-9C  FICT ASLUTO- LTFAA (LCH ¢ 1959 ¢
LT T 1990)::

PUIST ATIN AS PICA OC%T 1S Nooné AS ook
Yyet Ag MeolPSTm: ACAN ONHY 41t @-aT Od+an-
MAP N0+ NN OATLLTC 0FAL ST ALT
AACAN ooCH 24 GT@ (PAN® MG LCE+HT 2010) =
5 pg / dL NFF QA@- L9° @NT ACAN oom7 AL
ChavAnt@ CACAN FIABTE HPHE LL89° (LPF 22900
Foedr oodih (IQ) T HPHE  €hhedl Faedi o 04-
UNLANE GVLLe avamaeC hS PmLL PT9°VCT GATT
ALONTA STAN (A7oET.T 2012; (R.ADAT.AF 2013):
NAC?T aANhHSE PHLLT TGRT ATLoLeavhn b (ALT AL
PICNNChT avoolHT ALONFA P7UTF@- €CT fA@- PL9°
@OT  PACAN oM  ANTAPYC: LU9° LT ATHY
FROTET 0T he hael LAY HPHE €29°  ACAn
gL AR, (<7.5 pg / dL) PNAM AP STAA (ATLC WS
AN T 2005) i

NACAN PovavlH PICAT AS PNVS HXATLT A7 hihik
POILEANN: AP BTAMN: PLEIC AR PHLLT PN
AN PGERT ATRILLaoANET NAETE ARCAON oo IAT
NaAPEE holant HPHE e7H0 TIC 2C 8T 1o
(TM9°8C 2GS ANTT 20111 N7 AS AATT 2017):
NLO-HATE TGT o000 11 Goot 0L F@- h 10 g
/ dL NAL ¢L9° ACAN h9° T PAT® APELT HP+E
PLI° ACAN oom? WAT@ AeFTa- N 2.73 1PN HE £a
eANHANN Facd (IQ) AdT@:: &V &7 NAZTY ¢ 3.42
ARAT HPHE PP 2TU0E-PS ADSOLEPR UBI 90 Nl
(€07 AS AT T 2017)::

HPHE PACAN 24 (n 10 pg / dL 03T fam: PLI°
®OT ACAN N°TTF) A707 NAPELT AL PL9° Dbt hS
PLI° 070, AG PAN OTF7T d°C NAN AG PL9° 0730,
N PoofH OLAT® ne 5 oolP17  999.042 A
MMNLELT Ad (RhlhhTh T 2013 T F28.4 AT AAT
T 2018; A7.CC AS MO-TF 2018):: NRGE+L Q-bIn
O-NT PN HED Ndué-P S AS PhooMmy 9°MN TG
(W70 e b7 0 0L -NHANESII) ¢F77 Ponl¥ +733% N
A794.C et al. (2018) ATLTIAAD- NPhood: 256 000
ALT AANG PLI° 030, vaod® AG N 185 000 PAN T9C
NIt AT 091841 T MACAN  AFIAERY T 9T e
ATV 9N

PACAN AT PN ovd@n AS MAPELT AL 2C
POHLL  PhAA T NNZ PoofH  hLIT AMIC  LTAA
(W76 T. 20127 R a0A T.h.T 2013): hevts ¢4 20
LLEDTF PhANT hmPAL NTP® @6, ooV 77 ALONTA
LN (A79T5-A&9° T 1997) =

Pavl-f PCHTI° NACAN oo IATI® LA8A  P@7& PHC
Tt AG MMT9° CEIAN AL U9 AoVt PADT
TNV BaICE-A (MG hGS T 2013 oS 20 P M
2012  fAanA T T 2013): ACAD O0PT Pool0.£
O-MAT ALY TR FAROT AILILLALC hiHIC N
oo LAoPN  MASHT ATHE @-0T ¢FhoTFS hadT
T IAPYRTF CaoM ACAN NACTHS AS Om-+ “9T0F 10
FANON PFAgo- AATT ATLIS ARLD POANA WI8.U-9°
07T BI°C LIS AhLD LOAMA : PAGHT AACAN
aIAT NHPHE RLES W7 hoihe ALTl oodin
MNP eoAL N PV PNLT T PALH@ hoo@AL AS
h&FIEE 0 ool T IC PHoo8A (WLT. 2012 ¢
h%%éh A4S0 T 2010 F RAaNALT.A. T 2013): N@O7LFS
NPT AL Polhnt P1CI°0S P+t ooHIeTI LG
TLCAN (R0 T, T 2013):
hAg  ¢110%F NACAO 9°A2eT  ¢9loom ANF P CMG
FAAT DT DAl AL heHE PP PN (hee eantan
MG ooANLDLT  AS 171 AvETRt NACAN
FONB Yl PRI e T (Ah.h) AdA. 0 2017 A 1,06 “LAST
NPT T AG A 244 TUAST Good T MS9T Mmoo
(PAnA 1S T-P0rFhA Ph@@ T Gaodl- —DALYs) N9A9°
APE LLE PmM4 AT LUIS PLEIC UL PMS  AhA
aolnh-ta et o (0.8 20177 et ook
HANLPT T 2018):: AL.AT. AT M. FeRTL9° Ah.h. N
2017 PACAN +IADTF CARIC TLAT G09° AdsdP h9°
63.2% T P29° 4T PAN vVaod® AAY® hde (09° 10.3%
T PANY® PLI° O30, TFIC 5.6% T PhAY® PLI° €Nt AG
PAN TIC 6.2%  POCh (nY° AS 3.6% AC PALL
eANT T &CH ATSA@ 21903 A  (WS.AT.AIA.
2018)::

o mSs A% holeahtnm- X065 0 Hemolsd @)
@OTI° 7 M°LC AL 1-9°08CT AL hCAan /07
afdanéd wILOLTY 010 ChooHIN @ P-o0lC -
(R.A7.0.T.7 2010):: TGPT  A7L0LLA01 LT  han,
APC 0T PULTT TPPT TTL TICTT aoMep (oo
LINTAA 2 NhAN, APC @-0T PAD. ACAON NPMA-T AL
NPT NHSN @Y @O-0T OL9° AL PmA FAG AL
ML ALC LAMA DAL 07 A1-9°04C @-nT £a-
SPLIT VFALYS ANGE PACAN 9T A2am SFAn
(HU- AS AT T 2019) 1 PACAN NhAt AT8.U- PTALR
CArPE HCLPTT WIL9115% AS PNHY et AL 0o+
AIRTLPT LIOFA (187 hS AAT 2014):: Ny
ONT 1 PVECE Pl 00T AOPTT IPC T Py
0T ATHE PANT A700T AS 94 0Hiha @Y @07
M9L750F L ACANT OLANAT® ATL9LLeNIN L. 27M A
AAA T LY U NAA @0 ACAN PLI°-Yh AS
PeICA AT PoooolH @MAT ASTLD AS PAHLI
+0479° ALOTFTA LTAN T OHVI° LE9° 1H PoosCS
S ool k7 PINPA (2710 AS AT 1982) ::



6. OtAav8. PACAN T 9T

ACAN OO °CHT @O TP AdAD- N HTT149° VHLTCE
MPLG T 0T NhGHsE LLEDT AL AT LTAA: B9
AR 9T AR PLCTPA: hATHWVYI®  PAhaN,
MNANTT AS POLTT 0B hoLend®$ T1CT avhhAg®
N3N EHTC PILLLAVTD AS ATLIS TPI° AL P90
PACAN-ANE VFEPTE 90877 Mmem, 7S POIPAT O&-PF
ALT ACANT? PPH QVAR ao&YV'yF7 haomeb9®: 9°N7
LARTN hoodPT ®LI° h9°M aoNhi: N9°MN HP DT
@OT TP AL holmA PACAON (bé-21h NCRPPT: Py
g4 OCHTT @0 ha PACAN AN PT AS  AAT
ACANT hPH AMATF: (ooPNLDT AS PATT @-0TF ACANT
hoom+9°; ACANT hPH 294 99Tood  nNet AS hTe
042 AT8.U9° hACAN $AP° FT@- (PhA9® MG LCE+T
2019b)::  U-9® UICT Tt LFAN DAV M PACAN
MLIHT? ATLPA T DAPYI® BV AUT NEHE Pao JAT 9
hLLAT® (R.h7.8.T.7 2019b)

PACAN PAI°T NN&@ Paomeb9® VB AS AU-T9° NANHGE
VICT @0T P9LLPL aolP AVIST O @OT AACAN
T IR OPFP AG POLLTIC PIE IOFE 1 PACAN
0T @OT TNPOE PATCT TP AL TIPA N HhAhATT@-
VICTI® P78V ALTE  PAI ANSD- LIS ANAe
NNLVT@ T33P 03PF LIFA: PATIM PACAN +A9°
LVt etm0d 1 1IC V7 0L7U® AP14- (e Phao-
aolAlN av€ovd. RS (bE7 AS ANIN@7 @fL “LNhND- OL
ONCNSE AS Al aoAdMm ALdél 10+ 2 NACAN 20T
CHLLT TGPT  ATRILLART Pl NAAD- AS NL7
antmne oole b @-0T 09054 AS PAhSl TIC
WNWEF® AT AL Poo AT ALA heHE 1@ (Phohéh
a0t T 2000)



7. hA° AZL.0M ACAO O+ a1 F

N0¢- AS NADAN, 9°76TF A%TTrl 20O00TF heAg® ATLoom
ACAN AAM &TFAN 2 oo PT - PYF PALT Pao AT PG
a1 - AS aobihan - P AR o IAT PG oo
U0k PPYE PN T oo IR ST

V95 AACAN NG5 ARl ASETFa ST 0 Guge
PP 9Pt AT OF @0t OA- DAL Aha,
o0 03PF o0t A K 0A%Lemé AS @7 10
NACAN  hHNhA A0 @L9° hadl DIC 7an. AP
N7L7ANt avlt AL NooPSF@ - 2 PALT ¢-HAaog
hal L A% ML  9°n7eT ACAN NPAN OLANNT@- A0
SFAN (PAAY® MG CCETT 2010): Fe2149° ART ATL
am®F G 0T APPTF Ph ACAD LI @RY° NACAN
oL MICTFT OLAS Mo T oo TAT @9 oTin
LFAN T LYI° PACAN oo@NLT MLY° ovov Ml LONTAN
9O PAUT TICTF Pavavil OViE Vavd®  CANTF@-
MISTF PACILLT PACAN PAI° LI ACAN PH0hA ALC?
ao Al @FAN (PANY® MG &CPTF 2010) : NAZET ¢HonsL
ACAN NS ooy @f OG@F 0T LA (h40-50%
AN, T AAPELT 10% 1297 IC O1I0C) (AAANIRC F
1974 T HOAC AS AAT T 1978) = ACAN NAPC MAL Al ¢
AT LT AAIANIS STAN:

AACAN a0 IAT 0TI PACAN +A9° Cheart 0-LF
@NT AhAT STAA; BU° hiu 03T QA@- 2700 AL
TINDA

0N nPAZ® ATLaomr ACANT PALT avIhem, oo P LT

+09° MLt

$09° Pt AS

a1 PAPC A CA N

faana - +Age

PACAO hO& WS
héC

AhAh PHen ANTRART

+0T199, PIPVILNG o PMMELLPT  AG  Poo-f  FOVUS
ANLPT ONF@ hah A OEHET Nd PN avhAhg
ALLPT  DAAT@ NPA® 999°%+ T Moo hINC WS
NN OPF C47¢- AL AACAN oo AT AhOT LFAA
(PC AS AATT 2014; LT AT ANTT 2010):
ne99°st Pt 0eET  NHo7 L 0S4t gvAn
APLTHS ACANTT ALH 7T4 1ICTT AAM 2TFAN
A°aA N7 @-NT 0HLLT AT AT TS ot €C
AS MATT (2014) $A9°T 09004 OG-FET heomT NAL
ANGTE APC @0T A%LTT ACANT ¢F20m A7 75.6%
£79° h 30 pg / dL NAg PLI° ACAN 9°M% ATSAT@
haoA:Q:: PAS  NCHB T oo AP0 0L9°  PAT°
Mool 1P  n7L7978 (01T 091478 F UIRT  ATIELN
AI°hCT h&LP AP IC L9 AP0 ®LI° O(PMA:
1340 AR 9P PP PACAON PINPT AG S0
DOLAPC LAPPA (R4 AS AAT T 2010): P7NRT9°
W eA@TF  $8 AG AAMAT AL CdovMp  (T6RLT49°
AN PaodPC AS ATIMAN O e 03 AL &9 hane
Wit AT AF 0T A780 A IAR T
et AP LFAan

eam-rt (he°
A°AN PLI° AS
ChAT 7T @0

ACAN aom7

fm.S TRATET AAN
H+5F CATAGN Foed s
£L9° o7ih: evE NN

a5 $ALAT




ACANY 999°%1F  aodO ;- AG  9I0@1€  AkhAN,  NhAT
R APT STAALPINET  NAOd AS NhdLC @OT
NA%Lbaom FALI® PO ALAT 4204 he S PACAN
Nt ALahEA @TAn (RPan AT.AL.8. T 2012) = P&C
P APLDPTT NI CACAN Ald- ALa01R STAN
PNLT AWeCTT aomTy AG ookt ARG PLC mTIPTd
ML OL APC ONT AS NAhIL@ A NPT AL
M4 AWLC N PACAD PINETT AAP LTAAT -
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ACAN 740 A%TVTrT NAPLNEe OLI° 4P @8N PooTse
0 AoOE LTFAN (6090 AT ANT T 2006 T Ahh AS
MaeT T 2014):

AANON,  NAAT  FanTTé 9T PACAN  PACT @LYI°
ACANT7 PP Té AL DPT7 M. AP avah “I0@1L 10>

NACAN  +A9°  e+P0T AR C1PmA @L9°
ATIPPEe Tt oomd9®  PACAN  PINPTT WG N7
Lav’ien\::



8. AACAN av AT h&TE “TUNER AT AhST7LEP

TRATPT AT

PACAN  OARYTE ORIeT P9loom PMS AT
NAPETT AL POTUNEB-hhTILLEP U oot I C
N200N0 L5 TROT LALLN (CNT AT AAT F 2017)F
Ny FeRT49°  N7NLAN L8 NHALY®  NANTANN
Tad ®L9° NaL.ha-. AG NS AL h& 15 1TROT
LALLN (LATIC 7 2004 ¢ &£ AT ANT F 2008):

ChL.na-.oodin PIANN ADGTLER I°CHT1t AL hiFP
TROT PALLAN: PUITIE ARCAN AR (b ANLAON-
H7& ALONTFA POLTAD? GaodP AhGoLP h.Ad- N9N9°
hAPe PAC 0 977 NAST L2AC 99700+ AP T LUI°
Anh. N 2011 AGE hmPaam- amPag PvIC @07
°Ct 1.2% ‘10 (A7 AS A7 T 2013): AN L8
P10kt nAECPT  (1909° A+G LAC) NhGch 1347
A7 L2AC N4 NAET A%RSh AG MENLT @-nT 1423
MAS7 LAC; AS NANS 699,9 NAST £AC 'INC (AES AS
TeAL T 2013) 2 ACT190C NAZRSh AS NAD-CT PACAN
aopAh e ACPELT 0 Fo0NSNTF P NACAN  Po%.oom:
ADSTeP MR PT NN° HPE N4 (0PLI° +htA

US $ 50.9 NAS? AS 55 NAS7 2AC) P &Y Po1.L4P0r
TAdR ih9° PACAN a0 AT AUt NHPHE AS oohhAT N,
WF@ VICT AL OLEN (NCTNT AS 14018 T 2013 ¢
T&A% AG AL T 2011) i FEATL WS MALLOFT@-
Otoolmr  HPHFS  oohhad M, WTFo- vICT o0
PACANT ANTTLLER 1OATT T°LA AALTPA (A7.PL.2.
AT? MG, 2020) =

04.L77M12  @0T haCAh ao2AT DIC +HEEHD-  Ahdk:
A%LTA POTEA ECLET P91.L47 e, N%aot @f. 61.8
TALT T@7% (N79°1T N 68.6 TLAL7T Ph9léh LAC N
2008 afBT) H19°: LA (TFE AS AATE, 2011). hacCan
aINT  IC LT PAT® ANT OB LT (hCAN
aIAT et POLANETT PACAN gvanlH AS PANG
LI O30, AS ChAAT NTiZ An9°ST AP8.U9° NACAN
NIt PoLavM®-F ChhICC TLAT Aoodin PO1LLT1 PAR
TG 6R 2T LTTNIA

2 n1e 09° AE LAC NFMPAD VIC O-OT A7& Ph%Réh LAC NA“RSh @-NT h?LM@- oom? IC +ooMMF PP APMTT AS AT
LMa (9°r-https://datahelpdesk.worldbank.org/knowledgebase/ eeaipeit / 114944 - 9°3-949°-h+bG-8AC 107):
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9. PACAO +A°7 TNO@1L ADT17LLE MPoLS

CO1TA

PACAN PAT° 19°Lt T ao(iT AS aome+9°? o PSTFD-7
ePmh- V1Lt ML PACAN FIARYET RS CLEC 1N
fmS TAAT AS PCO AfLmé 1ar faCAN PO
DL AUT N9PCHOTrE et POLLCOADT  hAd-
NleohAh AS NACAN 9°n781 P9loom PG +HAKT DT
2C LTt PATer @ PT (CNm1E AS  heE
PACAN PATT ALY MLPT7 4G ANT 02T LUk
NoomNd POLLT ADTOLER TPITT LAIFN =

NeAE PO 0T PACAN PATS A9V AT AL
NLLING RS hh%heh Ca- 1161 PO, TORTT ST
LFANT (LLIIL huivh. N 2008 AMAT AL NovaoChll
PUA9C BT PACAN PAC @I0hhe PO h 133.1
AL RC Adh 342.5 SLALT @C (N 2008 9°Mé +avFE
h 193.8 MALT LAC Adh 4987 “LAST LAC) U
F19° kA (TTe AG AT 2011):

NA%%eh @-0T 670 MmIST P24 T@ 7 NACAN +AI°
e A7 ACI0FRhA POLOND DR, A.h.h. 0 2009
n 12 NAS7 2AC aAnh 11.0 NAS7T PA%Réh  2AC
ATLILLCH 190 A (IAL T 2009) ::

LV PACAN +A9° TANE ALONTOVYE hGAE  hh$oeP
TPrTT LNIEN (TTE AS MATT, 2011; Gould, 2009);
PSP heE o@  Noofanl@ LB PACAN  PAICY
aoM+I°7 AovpAWA PPLO1e ACT°E ANdALTE AL W70 T
LAMA = nHALY® LV PPAS  NLD NETrE APGS-
M LLE0T@ VICT OMI° ANdAL 107 eolP19° NACAN
PA9° NIt POLao M P@LA TUCT AoohAhA  AU-TIR
ALA A (WP T 2016 T DI@-AN AS AdeT T 2012 T ADIC
AS ANT T 2018):

Unsplash/Tanaphong Toochinda



10. ACANT? ALeRI°¢ $AT°T T19°LT th'LhEI®
1 ahS7LeP AP 1T hha-

PAI° Nhdl AT PRwée m--i- avem, @R9° 7 A.0C
e DT T MVPATLeDT [ TVLHOLEPT T ACloLDPT
MEMGTDT AG PPAICG MVLL ACTAAN HenT1LPTF AI°AN
ao@lPT ATI4mT PO PADF aokkIC Fhedd ACTAAN WG
CHIF ookk9™F ATTAGA  (PIAAN AS AT T 2012 F
PEASNCT T 2014): A%991.2F @Y ®L9° AL PHLTC
h9797 A9°A0 L1 OYF AADPA ®RI° AL FNLTF P
0P¢ NF @veT AT LTAN: “Nh%)%) AL Ptaow/l4”
PLAD PN NH@F L PULLooAR @ NCNGTT WLLPTT
ALH PAI® - =

nATY ANAT O0T ATEIETET NHARYIS TIPATLLITE WS
ao@: Ly PO1L4 Tt AI8.U9° CHIT aokdd®T ATLLLIIM:
PoLeRoérl TICT PACAN MVAT AT STAN 9°ANDT
ACAN NCTF APATLT ACAN SEIbT PAT° ALl ACAN
BFChALE ($2 ACAN ®EI° “U1L9° Nao0AI® LJ-DFPA)
CHIH oohAng? PMPAAN (R.AT.A.T.T 2013) = NACTIT ¢
ACAN P HIT @ AT ONH ATCT NINE AL NS ©
N+ALY° Nh 2P ao71€  ANISE  ETTC AT AICT
(R.A7.40.T.F 2013) = PGPT ATRTLLANETI® hPY ACAN
Mmoo AT PATTT ACMOET  PolmPao:  AaTILPT
ePAIT  IPCT PO P& AILTILEICS 1t AN
ek LA9° WivtE €14 1IC aomd bhaed ACTHIET
NALmeer 1o (NCNE AS ANT9°T 2014): (rHan2949°
NA°E ool WILHTF@®E Pt PPAT TCFC PO
aogaoC (LF29° AT PLEI° U PPAI° NEFr AL ¢IA
PGT ALALY® (AL, T. h. h7F 2018):

PPAT° ENTAE, ALTH HooGSPS  N@-Y AL Ptoohlt AS
ANl 10 AndAn 10 Moo Pol3@et PhCNGoT Koo,
AL Ptoo0lt  PATTT  ANH ARLTE PATCTF AS
AT0NCT7 Moot AR ST@-::

LU (OO LLE ALITE PAPC (ML AS 6% hCNGo7
MVLTF AcoPNMC oM T, L70F 29 M 10 (LANCT
T 2016 T bI®AN AS AAT T 2012) noY AagL
¢t PATT  AMHT@®F L PACAN  @-VRATT
ASNTEIS T ONHVYS PR 0T LPT NAUT M Ot
@OT° 1 at OB AL 2%-h3 AT Aaomed®
ATBIFA haCAn 19 AS @-9-+hC PATTT 091941 AL
STm- ::

NACAh AL PtaoOll: 7T TICTT Aootnt ho14-6T7
leom+9® AGoADT P9ULLT ¢ NPAI®  A9°¢E Nt
etohy ooPON FPL PTLMLP AT ANNAEFG  aohhAF
ATPFCTESH AP TPPT AS RIS $AT° W9°0-TT AR
LS AT SFAA i @7 WM A%O PHCE T daoC
TIET WG CFont Phovlll 1Lt AT Amed
STAA: ACAON Th LAV A% FTLTICT  AeT
PCPFF®7 Noome9® $ATTT MTAGN 41€ TP7 WS
AEE AT ALS LTAN NS A TTHN 0RRI4.
T NANTE  PPAI®  AIPLFT HIETF TIRGeT
ATINLF T PULLOTA  CERLh avanl @t ACHHIE A7
Wtaolm UICT (W7.0.0.T. ACNLE T 2019) h Avs
PPAI®  ACLT ANET OC eERLh  ovavleT HIP
A%92:47 (ChJ PACT 99909 TCEAPT ACHH 8 ST

Ig°I9°  ATNT Ponfanl PP PAMLOFORYT M6 2T
LG¢9° TPPT AG AIVFIT APEETT ag°C NCh
TANT AP°CFT WATTT T ACTETT AS AN ST a7
am® A7, LCEFP  TTUNEP  DALIFT@ hhd
ALCID NovaoAht NACAN AL Ptaoildk TTL TICTT
noome9® AcobmN  Noo@O? CCHFTOT LT
0-tan s AATA@- -0 (rCAT 2013; A% T 2018 °
ATINF7 T 2018 T SCS 9A9° A+® AIAIAPT F
2019)::

3 Gh.h.hG AlhALAAT: NPAT° O-OT ACANT AIN@IL o7 INIT CETTC AS P01 4P ACTEDTT TINLI I AL £1hé hha

A® oo TCENT::

4 pavani- http://www.saicm.org/Implementation/GEFProject/LeadinPaintComponent/Output11/tabid/7974/language/en-US/Default.aspx

(accessed 13 April 2020).
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http://www.saicm.org/Implementation/GEFProject/LeadinPaintComponent/Output11/tabid/7974/language/en-US/Default.aspx

APAI® AT°LT DNTLPT NPA @-NT LAD- PACAN LHT
L@+ NThAWATT®  MNLPTF  av8LR A8 ¢Tar
NA9LLLCT NACAN AL Ptaohlt TTL 1ICT AL AD-T
MELr PINL TP hAa hHVo° NAL AH AICT
PACAN PA® MTTT OLOFPODE ACANT CPH PAI° MNLD-
AP0 ATGU9° NINE ADM STAA

2V FFAL NAAA AMPAL CACAN $AY° LLEDT G +704-P
NLLT MLI® 998477 NPLINT PATE NAA AldT Phhsol,
MUNLANT  @-0T OM°  ANdAL 107 A9°AN Cho-CT
VLT T POPNEP AR TTVNLON AS PRELE AhSal,
VLt Pt ST o

Unsplash/David Pisnoy



11. 90 m1.A.99°/ATC (T.T.5%) MPAT® OO AGC
P9910@- PACAO aPmY W8PT AIPT OO

PACAN PAI°T APENMC NACAN +A° FNNC PN IEm-
PI°LA VIS aoavlf (PAT° O-NT LADT AMPAL PACAN
CHT  hmPAA@ 01 PICAPOT A CHT LI
L PPAY° LAYS AL @-0T h90 TTh® LANAM
ao Py ATSANF Gooid-A (RAT.AUCT.T 2018) 1 ¢ 90
TTh?® 1807 Ace@N7  ooffi PP  0FFA oomy
eoLa0 @7 A 0AE T Agodih (el FATTE AL (WP
(BNAT AG AAT T 2009 T AAWPE AS AAT T 2013) °
1800 -ERLE UB3@-9° (PAI° A9°C-FT 29247 PoLFA
a P ¢14.27M 1m-::

NPA° @O-OT £A ACAN AOVPTF oo IAT
o1 WP 7LD,

PPAI® @OT ACANTT he hAa £L9° @OT ACAN W9 T+ IC
LIS CEIABTE ao Y1 AFEA 09U AFLOTNA
TINEBDT WILOLLLIIM-T PACAN  PA9C  NHALYS (N
@0 07.mPoo-t W Ad AS  ALCT  AILILNNA
AMBU9I° CHNNA PO A0 AS ALC he ha PL9° @OT
ACAN aom? AS  DELEAC emS  ARACT OC  OhBeT
aPSTD7 PALN (FCL AS ANT T 1980 T & CF QAT
AS AAT T 2018 T BANT AS AAT T 2007 T BhNT AS
AT T 2009; WENCH AS AATT, 2015; AZ°TC AS AO-TT
1996; A9°TC AS ANTI, 1998; RANA.T.h.P 2013):
NFa2149° PACAN PAI°T N°IND1E OF T PoLLME Adé-
aS B0 IO PTIPE ACIPE WATONL (ST 1P
YPLPTT CAACAN A RILILLRCT LT (%07
AS AAT T 2009 T BN AS AN T 2003 T OCTARAT AS
ANT | 2016; (L4 AS ANT T 2010; ATLIC AS
ANTT 2013): PACAN PAICT DACAN ao AT IC 99101577
AYGIL TINLELT ARY AmPAPA

PACAN ALNPT TGPT PACAN +A9° 00T A0S @OT
PACAN °79 aoP'rT WlITMPA (LPEOLT RS AAT T
2011 T 0L 7ER RS ANT T 2010; £-0oo0F AS AT T
2011) = AT TGET MPA° @-0T hG 5 PACAN oom?
AS 00 @0T Ad @0T AA@® PACAN gom} gvhhA
A7 FONC AALAPA (807 AS AT T 2007 T BhOn
AS AN T 2003) =

AZ°AN, SNNT AS AT, (2007) Poohbt A9 ACANT
N50% avgm.aoC hMAA A0l ACAN aom7? N5% avgh.ao(
IC  AILLEEH  ATIEPA: AN PG ATSovAt@-
N@6E P 2275 AL N 2.6 mg / cm2 @L9° hi.f NAL
a1 CACAN “BrF A%TMerE TE9° AL P9l A9
-t 0T Ald T N79°F 50% ne: LA PACAN B
IC OHPETT 1m: Lu9° PaeR, PAICT ANLALTE NT1AH
0T @0T PACAN NANT 9°7F> aolP'F PALA (A AS
AT T 2014)

NACAN nHOhA A0Z- 2C OF @-0T oo$C he ha PL9°
ACADN AT IC BT o n 12 PSHF AL
O+LLID TG AIRYNLavpt® NACAN PNhA P0T-
h0¢é 010-25 pg / dL PL9° ACAN oom7 AAT@- hiST
ACAN? Pooovi(f PGS 9°3 10 (A794.C AS AAT f
1998) :: h 40 pg / ft2 (430.6 pg / m2) NFT OFT OAA
Al @OT LA PACAN BT h&I° ACAN oom? avghao(
IC BT 1w (AENCH AS AT 2015; 80T AS
AATT, 2009; A9°4C AS AATT et al, 1996; A°4LC AS
AN T 1998): AYHY RTCET ANhPCN LK £40 NA%T4h
ONT AooGLe MAA Al MG AL Ctaow/l-A Phll-
aCAN PhLy LL4B  M4S  an.h. N 2019 ALY
aoaolFPF h 40 @L 10 pg / ft2 (107.6 pug / m2) 45 h
250 Ahh 100 pg / ft2 (1076.4 pg / m2) A®AA NG
+dTO@ AVIST CFAA TNP ACILLD HIPNCN (Ph9D4h
a0t T 2019)::

W18 TGPT AIRTLovOns T hPY NACAN +A° (PN
AT 0T 0L9° tavdag M, 0T oFC ®L9° 1H
MANG PACAN FIARTTT WS WAL AAEYIS °AnIP
PACAN aooolHT ALONTA LTAA (A°AA 0T AS
ANTE 2018; 1AL AS BheT7E 2019; AC AS
ANTE 2017; & C©F QAN et al., 2018; 29t et al,
2003):: heA9® @-NT PACAN ooAdd 0A0s @0T
PAM PACAN oM AS PACAON THIA'F oom? K7L
PPAgo- 0L9% T RIL ACAN TTL TIC W@ T AR
0t @0 A& ANGCT AS PALT Qvé A PHALR
UL 2T AL Ptoo(lk STo:

5 Ma%heh @0T PANL-ACAN hLD ooNA.CHF aodrFhhd CAVT @7 hLIPT AcoAPt NACAD AL Phoow/ld $A9°F hLD 19°2°1PF

pmebav-NFA i
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aAr9° N TF ¢ 90 TTh™ 18N +X0T7T AgvAh|
ATSTN NPA° 0T NS o0 PACAN A9STTF WG
M+ @0T A0l AS PR9° ACAN A9°T+ @0 T NLT7
ACANT avhpd ¢PH5 HFONC 2947 hNHTFAg°:

PLI°7  ACAN oom? heh9® @-NT PACAN oom? IC LAM-7
PTHE DT PoLPovANE: TSET @07 ST@ 2 PACAN
ALOET TG AWi8avAnt@- hP1 N14A9° @-0T LAD- PACAN
9k h 1 mg / cm2 NAG WWINT@ AT A ACAN +Ag°
NALT £9° @-OT PACAN 7 AT LTAN (AT AS
AT 2011) 2 QAT PAIES 8L thd e TG o0 T
A% APE WS U ST AST N 530 TTh9® ¢o1.999,
PACAN CHT PAM- +AI° ao@1L7 -+l h 24 Ahh 80 pg/
dL &40 0A@- PLI° ACAN aom? PACAN +aoCHPA (TAhI
AT ANTT 2016) NA%2eh 0T ¢Hhde A7 TG
ATSooAt@ NPATS @-NT LA PACAN SHTF N 2 mg /
cm2 @Ly° hie AL (WINT@ LAT @-0T P715¢ ALT
o™k oP1 h 30 pg / db 0AL PLI° ACAD PaofH
ALNT@ PACAN +AZ° MAAVT@ 0T @0T  holsdt
VAST IC OWIRAC N16 AT Lend e-A (IPCH AS AT ¢
1991) = AAA +en®1é TG h 4.9 Ahh 5.3 mg/cm2 £a
AT PACAD PAC Brl heIP@-NT PACAN oomT IC
PPAE VYT ABAD  AdevAnckhA: (@auk 317 AL
TR PPAP° Tét Noo@ng h1-3 QA 9°n700T  ehag
A7 PhANGS SALNINT ho°niet +TC IC 02T

FaREA): R PGE 0PIk AALISIS 110 mglem?
PPAZ° @NT ACAN Bl AS PURF 9avAhF oY
P75TCANYE F914 A% €29° @OT ACAN AdhFa A
(WEZIC AS AATE 2013):

MFoi ha hY AT

PPAY° ACAN LHT N4+ @0T fA @G L3 (mg / cm2)
(PACAO 9T ANA9° Lmé-d) MLI° ATL Poomidn
@GLF (A2°AA Na7e TLALT Aeh-T (L'Th9”)
Noof5 ®LI° ug / g) A1 LFAA : NN4T @-0T £
M9LF NPAT° Goo§ O-GLt AR Plavlbl 10 PGI°
Poomien O-GLF FROT ALCANT LTAAT A9°AA, T
n8IL PPAYC TNET ACANT MALH @LI ATSIL
IMET NG S® 0T btk v-ak9® Ut 2F ¢NiH
oMt LTETPA (LY °070T UAET AGET NPAn
APOT ALFAI® (R0 AT. €.4.1 A0S 1.3):
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NPA® 0T NACAN AZ ¢ 90 TTh 1207 hms
O-mAT IC NPTF 70157 PonlB 0LSCI° T NPAI°
aCan GHT AL L7 “MhNCS CETTC NPT Nh) -
®NT  LA®T  PACAN  CHT  ATRILEIN AS  PACAN
+IARYET ATLOLP N PULLAR golEPTF A it Nh%héh
aS 0L 0T 0PAZ° @-OT NACAN AL PETTC
1L0F7 6P WLLT NIA b1t AB4.0 0T LAP
eH2 LT NAOG @NT hGHE PACAN N9°T+ ATSAT@-
FLEA LA AS AT (2009) APAA NATRSh
n1978 NpA 110 AT TINT9° (a%0 $A° @-0T A
PACAN  oom?  AGvTLe WS ABTTET 600 T.w9°.
areWPT  ntoatr  0iA h1978 N4 ACADN gomt-
10700 T.A%°.00040F 1 2C O199C PAOd- ACAN
NNAT aom? NnGHHE 48 P3O0 0447018 O0T (L4
A& TS At 00T AQd 0T PA PACAN 9077
ooCP°C P AT @aT NF oo PN @-0T A0l
NACAN PHNhA ooP'-7 hoopit 0 NASOE AT OPAI°
0T LAD PACAN LHT HPHE QAL +AI° AHPO?
ANCHT ANINLI® (O-FLF@ hANFIARI®) (A0 AS AAeT ©
2014)  NALTE @0T A.h.h. h2008 - 2009 ¢-Hn'%L MA
PGt AT8ooANTD h.v.h. h 1949 Nél oAl R PhCAN
NCBt AUES NGl TRIC AL LAl 1K 0TI
LT @0T oo$C hhe1SE PL9° 0T ACAN h9°T+ IC
NP vt OB AWPF 99815 avdd @L9° ALAT
N.eCot WY° omel: P0Am M NG (WENCH AS
AT 2014): ACAN AOATanaolt  $A° ABm: hS8.0
AT @0T 29954 h9ST  NACAN A 0+ PP
AT @0T hel94T IC AI99C he £a PRI° ACAD (>
10 pg / dL) PoolP? 6LAT® AIVEE oolPr7 97948
ANT TERT Afe (BANT AS AAT T 2ThahA AS AN
2016).

L8 +A° ONCELPTT  ®LI° RCTE6T7 VALY
N-+L.2299, avool = 9°90 '1h LAPT TICTT Pavao
NN 0T AGT® VAST NPTF Pavpam, aoy)e 1@
W PERT WS S7CPT LUTT oolE adi00t 1LH
aoCHOY PL9° @-0'T ACAN O943PF  h 1000 TTh9°
ahh 122 000 Tha9°A9° MA@ PPA° ONT ACAN @-§lF
IC PHoolh- (P4, hS ANT T 1984 T 91k AG AAT T
2003 ® @7 T 1990) @L9° h 5000 TTa™ 03T (AR
hS 0LGA, T 2004):

N+ag®  @0T  ALIE  AMINLP  PACAN  oomT 907
AILTLPT PYL.ONT ovanldf Nhhéh PAhIAST ARh9CS
ho9t ANGOLET AT P40 ALPFE A1 (.92% PPAY
aeé o0t PAT PACAN aomT AT ALY PAgo-
ML ARTF APCOA:: 10 000 TThI® PACAN LHT
AAVF@D PATT ? 1 (.22 2 PPAS NS ATL PPAIS
TNCNCT T (h1-10 AAA) NeeooCh'H h 65 pg anh
650 pg ACAN LLHA ANA Rlavid



500 T.T.49° ACAD ONFH $A9° T (A THPT ONCIE
ONT LAD PACAD oomF N 32 p 7 AS 0 32 p 7
aohhA  AILTLPT  BlovdA (PhTlSh  PVIST  URISS
an8e7 T 1972) = 4avddL AAT Neemed® 90 L.T.h9°.
ACANT APH $A9° 1 (9% 2 PA9™ NNCAS 0.6ug ACAN
NA%E HCAC P9LeH A7 10 MCACT ha- 6 g
BUGA::

ATLY RTCT PhAA9® 9°M LCET ASLh.h’ AG PhAI®
MS LCET N9°MN 16 LPT A%LaoM CACAN a0 0T
PoL T helk  (EA0AT.A) ANGC 00L& ANt
AONS  STAN: A AS A NACAN  aoCHOTY T AL
0L 79°1°7 OALT AL 0P+ 0A%TL 1.9 pg/kg
eO@rt ALt h9PIN AACHAN oo AT O(hHN L% 3
ag.hao. (1Q) 1POF 297 eantAd  (BAL0 L AS AT
2011):: AYHY D9°FT NOTVNLAN LLE avlB AL Ptav(lod:
NoPSTo A7 V17 A PAmT PmS TX6S Thnn
99°t ool ALTAYC: PTI° AL PANT PAao-
500 TTaI™ ¢fH hP1 10 hae 24-9° LAm- AL (6L7@- 2
oot 1299) 47 h6-7 PPAZ° ONCAL WA AT PNCANC
+Ag° Nlovao h 1.9 pg/kg Pa@-rt aNLt PNA aoNAT
LFAA 2 PAoo- 90 T.T.AJ°. ACAN hfH VI N+7 mL 31
PPAI° ANCAS ovaol LSCAZA T LU L7 Paohivh
0L AMNEE - gu N 90 LAY 18N CHTim
neHE TP PALA =

PACAN 97T PooNni  Ad9°7 CLoAG-  NPCN LT
19IPT APA 00T PAT PACAN oomT oo
ANEALIT eI 26 ALCIPAT: Advh. 0 2011
(A.b.h)  NAET  AS NAPEPT  PACASIANAC PACAN
aoCHY . Paomy  AS  9PATE aolB 19017 (LAnG
EaMh®h ER PAIIFR PaoF TN WCANT Pavavi)
RPCT PRLM AT PHY °N70E9° MGT oomNP PULTA
®TC “NNPooT AG HNEP 21LLT A8IT 10 PULA
10 (CAN ST 2011) PA@CT P90 VT
AANAMII® @F ToodAe @As aoThA (A AT
2010):: PaCAN @mAT7 Nam-+t (0 PkAN) AL AS
NAAT PLE° IR PmS @O-MuPT AL APANN PTLTA
Chng®s MAL-M1TE ATl W80 ANdAL 9% AONMD-
oL 1 (8HST AS AT 2004; 204 T.h 2013;
PATheh  OhIST h9PG ASYN, 2016): ALY vaAT
PERT ARCAN AT APYEYE PovhAhA  ANAALYTT
LN T TINTIS O IAEY T 9T TN

6 4.h (FAO): PHINGT oo 20T ¢9°90 AS ACH SCET =

MNLET NACAO PAT° 7 AN, @A AL
Yaodpt

+L9° AA ATLTMPOAD AHFE (A7%0T4 PNAAT AICT
N 1970 2F AG 1980 LFE M+ @0T “I0PLE +ATTF
TATEUIC VST, AACAN 9°LH v AT AEPHP ALLCT
ML T A RAROT @0T TP AL P90 PATT 4G
PO PACAN SHT NhGHHE UbF Agp1LN VT OL9°
LIFT oMt Eavg. T o oC PALL AHPHE AL
aINT  ALIPT WG NACAN +A9° AS NACAN oo )IAT
oo NAA@D NG O+t KPL1 (ooM T a0 NIt
NPATT AS NAAT POT @O LADT hevtsE PACAN
LHT 120 OLFT A%1LLD ACIS APDNS 10

PATT AS tevAAl N4$T7 PACAN SHF  Po11L0-
VI fom Al NAmPAL huak PRTTC oo 712F
ATST FMPoOPA- MADCT VLT ONT ATLTLLLIM:
etoN'r  PACAN  @-VATT  NPATT  @-0T PAT7
amPeIe a1l ®LI°  PChCAN  PAI°T AgoPNMC
N.oMN® PI°LA h? 4G ovovldf @NT  NFmPno-
oW/l hU-a9® 9T APA9° @-0T LADT AmPAL
PACAN LHT ov18AN ST® (R.A7.4TF 2018): U9
APLLOT NPAY° @-OT PADT PACAN SHT (A U
A0 AN T ICTT NUARIS U PT APAI°
APCET BN e hool: oo PST @ WA MNP U-SF
+906-P PV 180T MST heomNd Wb NHFA oom7
NP+ aolPy AT

9L h? aG gvandf O-NT P9%aonC ¢ 90 T.T.h9°.
AMPAL PACAN 120 NovA®- 9A9° A UICT o0 T
ALY AT HPHF@S 10C PPAZ° @-0T ACAN aom?
280 1 Y 180 AATETE OLI° AUAYS GLURT
AT 4G N45T +&P@ MNChF AICT O-0T 704D
a8/ WPT FOOSA; ATLY UVICT Q77L& F hoRé? T hGg
TFRG T h AL T VI o hlP T oANGhA T PCATN
TonIe T OBRTA T AATIN AS A%UShT fhitda
(2.A7.8.T.F 2019h)::

nag NHeA 10 AL ALt Nél-m PACAN @-VAT?
ALMLI®S  PATTT TINDE  BFAA aavr9e ¢ 90
TThI® 120 OEhLh 41& +F2-P o7 POLTA 1o
anchz vICT o0t PUNPLEL PATCTT PACAN LHT
eoLAAN: CNE TGP ATLOLLonANET A ACAN TTL
ICT  PtevlAd: PP @0T  YI0PNS  PATT h 90
TThd® 03T eP1 PACAN LHT  ANT@- 0L-HTT
¢AT°T9° h 90 TTh9® NF QA PACAN CHT Agvit
LTAN (AN.N. 0 ANIPAPED ATATNTT 2019):: ATL
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‘AN A “HTEP  “1PATLLELT A PHLTC Té
0P PFT I°C AI8TL FTL TICT 0T aomd $AICT
ANRA NATLTA B PACAN SHT 29751 POILTFA 10-
(W7.0.T.0. ACNLT 2019). PPA° A9°L-FT  CA-FNhA-
meI° Tet ACAD NF LAT®T Té ALPT Aaomed®
PLt LM 03 vh- h 90 TThd® NFT PACAh LHF
hoop\n'F o1, 97T @FAN (R.hEAVT.T 2013) =
NhPeLa F ACAN FT4 TICT P40hA- AT h 100
000 TTh9> NAL PACAN LHT ASET® LTAA (AhIC
AS AATT L, 2018 & RAT.ALT.T, 2013)::

ATEIE UICT PACAN PAY° 120577 N 100 TTh?° N
600 LT ®Es hie 0AL (RATATE 2019h)
ANPI°MPA: A8 VICT AINPLS AT H
ANTGOTSE AT @89° AFONT AR PAICT  PTALR
18077 S MId-A 2 AR Chmeh@ UrLF £oLanvAnTm-
N+Ag® @-0T LAD PACAN A9°T-F+ HP 0A *TC PO@7
Mt DAANLAL HRAS IR AgohAhA ATLTLFN 10+

-t o0t “MPNEe +A9° O-0T ACANT ooghaoC 21H9°
PLoNe  PULAMMD- 8L @ PRIk VISt My
etoamNt  CPAIS ALY OAPT 1o PR AT
NaommF 9.8 AL TP AL NN PATSNTEL PAI®
WP aom@F LT e9° ®L AN AN Noome
PRGOS PATOTI® 92T ARCAN hLD AJAM LTAM

0-Fep, 749 PATTF PULLoCH: oL ORI
PULENDTS O TETFT  IPC U0 POLT (ST
NACAN ao AT Am0d: S1A ::

N9°LA h? AG gvanldf ONT ¢9aohlm ¢ 90 TThd®
avd, 1A AUNY® 98T PATT 09T PPT M
LOPICMN 2 PPAI®  AT°CET PCPFTF®7 A0
POLLNTA ooy P1H 120 Agoamt UICT  ATALR
PPAIC LT CHALR CHIIC LHRLTT Nov@-Ne Aot
TN i APAA NAAT I @OT ¢ 90-TTh9® 18N s7¢-
AL haoPA- N4+ AINPNE PATT PP0F Yoot CTC
M 2GS ALIE0TE PATT PR Gaot TUC HLPLA
(PahON. TN MC T 7 PAD-I) 2u ?1H 120
MLATH PPAI° A28014 P08 AT5E (Hah U
tAMEGA ¢ 90 TThaI® 1207 A0t 0+ont 1H
@0T OO AR AN AL ATIPA POILTA hPY
aFNF T HPHE PACAN  ONT AT A1R97.99A
NNALCA AAT IC Nov@fP T+ A8.04- Laohi-in
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12. PACAO $AT° V77 ATIO- N +I0L-P oo

CATF@ ACI°BDT

ALY Wl URFT WhIP ANGC  hOPPE AS
N EEMNLD- 10+ AS ANG-CT AL NovaoChll @-m.3-7
PACAN PAI° 7 “MMIEF MG T PhAhON: ¢37& ASG
ahgeol TLLONTCT T RLBDT AEILDT T PPAS oL
adgats FOALA CNLANT NAMPAL TTVNLAN  AS
CCELTT Po9.00He HCA NH ULt AT LTAA
PolavAnt@ AA2AMNTT @I°C N7 ATPOPOLPT AS
Ch? ULk hAIC WIC LALLA::

AL P90 AGSh MAT PADNSL TUNLAN T PIPNLP
ARSN TIUNLON T PRENLE ADTTL UANLT AT AT
NoANAT MPMGSD PANTTL TTNLANT OPAT° AS NAAT
(LG CHT 0T P91L9L07 PaCAN SHF NFavaht
NAAA L48 O9°o0'rt CAM- 120777 “94£9° PACAN +A9°
V77 @M1 A1NC ACPIANT LLSAT 07L& AICT
aopd POl PFE WIP4TI° Agodin LmPoIN::

PACAN +AI° VTTT AP AYILLT PTL.MPave WISTE
¢tmPbon: ACIPESLT V17 IR M&LT ®LI° NULT AL
N VICT A9°LT AL A4oodCha@ hiLv 0T TIAAPA
(2.A7.4.T.F 20190,)::

U. PACAON PAP° V77 £I% AZITTT PAALCA
WA+7 HATE aomPd

1. PACAON +A9° VITT @L 0é AT 09°9 T
ATY  POLIVT@7 Po.avAnFT@ Pav 3t aohl P
LFT7 0BI° “LLNECTT oA - ALY aonéf LT
A%0 @LI° CHARA PACAN PAY° VT ACINDIET WS
FPNEP ATILLT RO GTD : WFALE AT ATHY
MUNTCT PmG T AN AS PATSNTE TLLONTCTY
WIBU-9° RAG PhD A AhATY fatl STo-

2. €AG WPt AN NG RS hASIS0TS AALCA
At OC @281 MU FALE UICT ALY
NALCA  AhAT  PPAI®  A9°GTF TNt
YL PRk RLACNL2TY AS PhhON, TN
-&F7 ehhga o

. PAL PAT° V7T TICHP

ACAN PAI° hTF ATISNC PPLN hTIe-TF av19°19°

a. PACAN $A9°7 POLEMMSE INC @LI°  ANdAL
WA2ANG T AoopP T (0é AL LADT PRTTC
MYPG avgO9I° i

b. ¢FFm P9LLEC oot ®LI® WD h@-F holk
A7 ACIMDCET havd-C AILTLAT av®NTE

PACAN PAI® PV ©ONTrFT ACICPE 0T Polavd-
WEINT aoig::

h? PTICPE 247 TINTANC:

a. A PATOT  PeviIt AEIPF RS
WNECH  AATT aIC LR ANE0Z 02
TIRRI S

b. a78 4P 1T MY AL LA hT? AS
PACAN PAIT AEOMC  aoavld P77 CavANA-TF
MAET n79°F @OT “INNT:

C. AF%NTE AS ANLA 2910e 17 and°C hav 3N P
AN @B hMLTI WS AT 0o AT
NALCA  AhAt ALY 027 Mat PO
AWLCTT avpPT MRY° Tk I°::

TG ENLNE aolEPTT T NPAS @OT ACAN AL
CTONT 1L0F7 T Coo It WEIOPTT AANT WS
VALTET A @M1 PPINLALS 1012 TF ¢eH
Lbd VT Tt

A2t VIS LN HIET 91644 AL (lovanChll h78
ANLALTE  AS AL HAALYE PUNN @-LL  AS
Q9°9Y P L

U7 Mo
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d. PaCAO $A° V17 ATINTPOP KS +T0E-P
AT1LL7 PO e ool T I OIE+

1. A79M0 e 007 2A9T-3-8(LF) aoaPt
AN PNF®F  Cav 3Nt aohlf AT

TNLANT  F PMS  NAao-2PFF ARG WISOTET
AL BTAAN i

2. Haco@7 M0 “NehuNen 9aLe i COn AT
PACAN oo TR PMS AS hhSoLeP +HROTPTT
PACAN PAI°T AL TN 9T T PSS @0 T
A%Leaod. PACAN TTL TICT h%14-62TF7 AS PhCAN
PA°  VTT PACAN AT N9INDI1L AL PAT®7
ADIFP +HOAT AL E LTAn



13. aoC8 awQlfP KG 9°nC NACAN PAT°

NG Ohrd 215N

PACAN PAY° TI°LTF A1l PACAN A VTTT INE-P
AL PUULSG Povavdf  MaPTT WG aovOSLPTT
LOAMA 2 (FeR2I49°  hhage LCERT hto-met
NG A2CT AL LANNNA T PACAN  +AI°T
ATIN@1L U8 WPTAS £949° APE PP THOTO- WICT
ATPOPO IC ANla LOGN PACAN PO VTTT
ATPLIE NACAN $AT° TI°lt AICT PHHIE MatT
0V H10 ANé @-0TF HHCHLPA =

NACAN +A9° NG 9°AC AgoPON Ald-T PhCAN PAI°
VIT7 A8 POLLOLATTT ACISPLT AS Lh'th
IoNCTd h78.02 AS nNTeELFT - ¢
Aleadpaintlaws@un.org A-“3&A A%F8.AN T INHPA

PACAN PNI° TI°lt CoLntaFr  ARLULI@ ATT AS
ASS PTLTA PIPNC @LYI° Pooll ALTET ANT STAA

A. POAZCH AMAT AT ARCAD $A9° W7 £IR AITT
TOeNALCA AhAT ONANLTT AgoTeot P48 IPNCTT
MIPC  NAFSNTE AS NALA  “TunZon @0 -,
PAALCH ANATT ONA PaoAPt /747 LLAIN

B. PACAN #A° TMIETT ACAN +A9°T POLPMME 1NC
MLI°  LAL  AA2ANS T AgvON?  PaléET  PRTTC
MoPG hIP TG MIPC PACAN PA° WD TINIET AG
NASIA ®EI° NNAN N7LPCND: LeP CACAN PAIT® hT AL
INlLaoh aoqmt

C. 0a26t @-0T £LAM7 PACAN +A9° UF ooTHNE
NACAN CHT AL 1L PPAY® ao-hé- avlBPT avlBy
MIPC NN ATLIS PPAI® HIE T ERLP avlBPT 7

D. eacan  +0a9° V7 HIEFT  ACNEPOP TN
N AACAN a0 AT PMS  TROTET AL AU
LA PhNY° PMG ovlBT @LYI° NACAN +A9° TI°LTt
NATLoonl@- (PN O-OT ooFC NATLIND PACAN oaom7
®OFE POINANC @L9° PN TINeNem, /267 TTLeT
L2274t
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14. oo 9~ ¢

nPCN APCH Good-l- 4D OA ACAN aoCHTr Pha-
ML Panand AT MA@ MG AL 9P 9GR8
O-MAT CANNTT HPHE®T 2GS FhnaT®-7 PACAN aom?
AaoACT CLLT TGHT ANDAUT AATANY°: LU NATLY
A8 PANI° MG LCET N9GA9° Ade: L8 holro+t 10
PS PG ATWNLAN MG ANAN, WP OThaeT 0T
ACAN W78 ooy AL (WHO.T 20194) = v9S+ AS
ACTH QAT ARCAN aoCHY @-MuFT 0MY9° A GTm-:
S 07 U-a9° APT ARCAN v AT oo TR A0S DC
AOLE LTAN: (NACAN FIAY T 9701 ¢o%.00M PM,G
ool A780-  0°TUNLON LB he s PPT AnJP
ADSILEP KAG TTNCG-P AROTDTT LOvEFAA =

PACAN +A° NTAL AVIST ATSU9° ARPLLT (r7e-9°
NF9° pgC IR PYE 91 1 2 1CTT WISHWY
a8k PAI° PVl AS ao(iT NCINBI° A IABTT o
loo-A- oopAhA BFAA: PACAN PAT® hLIDPT aoFl-Tm-
ha?e o6t 9ot 06T 0Ok LUFT hLD AdokEy®
AOTHE 909°  AP4P  HINTTE PRAmim OAGF PCN
oot NF 0 LI PACAN PAT° UTTT ATT8NCT
PUICT ACI°ET AZINHPOP AS Aao1§ A78.U-9° PACAN
AT AZINDIE AN APS P TI°LT  h8ao0lT IPNEeT
PaA =

ehNg® PmS  LCET 72 AN Y114+ (73 et
a0 WAN W1dT) PACAN $A°T aomedT oL
ZANPFT oo NG AIRTLFN L@ AALTPA
(WHO,:20190; 2.A47.4.T.7 20190):: K P+AI° 072D
AT T®7 HIET LD AAGAPA ®LF9° AT
SCOMPA (WCAT 2013t A7M7T7T 2018): NAA® Ad&:
L8 CACAN PA9°T IN®I1L oo-h loo-p POLFA AP
LU9° A%LPTAT Gavdt CIANN AS COTVNLAN TPIT7
POIEN

POIVNLANE PMS 02 PPT TLhAT AavPle ACLLON:
Ago NI PACAN PAI°F aodMC PGS PG PoohAhf
ACI°E 10 WA P hLF ATAC LV ACE Cholhi-T7
MA200 ALLH? @N0T ANPLI® oohADAT AL 599,
ACT°E A%INPMA ADTPOP LLCON = NHaTTLI° PG
aS CANNL HCET PUHN MS7? AgaomNd aS PNI9°V8L-P
NCHPT7 LUTrE ACINPMA N4 AF804 ALA LLTEA

w18V 9LhE P24 AIPOPAT P00 PMS  LCET
oA T @9 hCr (WHO,:, 2017) AS Phnd™ adé-
T ALEH QAR hdl-lNT (SIACMT +7 PAD9°)
TP A91LLTD LLEAN:
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