Supplementary Materials: Comparison of Short-Term
Associations between PM25 Components and
Mortality across Six Major Cities in South Korea

Table S1. Average areas and populations of six South Korean major cities in 2015.

City Area (km?) Population
Seoul 605.3 10,022,181
Busan 769.8 3,513,777
Daegu 883.6 2,487,829
Gwangju 501.2 1,472,199
Daejeon 540.8 1,518,775
Ulsan 1,060.8 1,173,534

Table S2. Interquartile range concentrations of PMzs and 11 PM2s components in six South Korean
major cities from 2013 to 2015

City PM2s EC OC NOs SO« Pb Ni Si \% Cu Zn K

Seoul 217 11 2.8 6.2 6.5 235 23 627.7 6.3 6.9 55.6  286.3
Busan 166 0.7 3.2 3.1 5.6 194 38 4433 9.7 6.0 61.8 214.1
Daegu 181 0.7 35 3.7 4.2 212 1.6 4149 2.6 5.9 124.6 2382
Gwangju 193 14 25 4.3 5.9 250 1.6 698.1 3.9 3.8 515 294.0
Daejeon 214 1.4 24 6.0 6.0 267 19 586.5 3.5 44 51.7 2877
Ulsan 181 0.5 29 21 4.7 213 28 5044 7.5 5.3 56.7 204.5




A. PMazs

log PMZ5 ) [
5 5

2 -
1 -1
i -4 | |
2013-01-01 2014=01-01 2005=-01=01 2016=01-01 2003-01-01 201 4-01-01 2015-01-01 20186-01-01
date date

B. EC

log EC . log EC
5] 5T

=4 } ; | -4 | | |
2013-01-01 201 4-01-01 2015-01-01 2018-01-01 2013-01-01 2014-01-01 2015-01-01 2016-01-01

date date




C. Ni

log Mi
§

-4

log NI

-4 |
2013-01-01 2014-01-0 2015-01-01 2016-01-01 2013-01-01 2014-01-01 2015-01-01 2016-01-01
date date
log OC lagOc
5 5

2013-01-01 2014-01~

01 2015-01-01 2016-01-01

date

4
2013-01-01

[

2014-01-01

2015-01-01

2016-01-01




E. Cu
" og Cu
09 Cu
;
; '
~ ‘e T it
B o ; s oL
- * b A r—— it
st : i T i T A
pd &
-4
BN IHe-aL=al ol il Bl 2013-01-01 2014-01-01 2015-01-01 2016-01-01
date date
99 ag
5
* b -
RS .ot
FRS b
" £
W ¥ b r)‘ o
CRC— e r
j P o
s . N
'-\ i IR Ty
' %
1
1 '- 1
L i
2013-01-00 2014-01-01 2015-01-01 2006-01-01 2015-01-01 2004-01-01 015-01-01 2016-01-01
oate date

Figure S1. Time-series plots of daily log-transformed concentrations of PMzs, elemental carbon (EC), nickel (Ni), organic carbon (OC), copper (Cu), and
vanadium (V), in the two largest South Korean cities (left: Seoul, right: Busan) from 2013 to 2015 (red lines for smoothed lines based on locally weighted
scatterplot smoothing).



A. Non-accidental mortality
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B. Cardiovascular mortality

PM2.5 & CVD EC & CVD OC & CVD NO3 & CVD S04 & CVD Pb & CVD
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PM2.5 & CVD EC & CVD OC & CVD NO3 & CVD S04 & CVD Pb & CVD
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C. Respiratory mortality

PM2.5 & res

EC & res

OC & res

NO3 & res

504 & res

Pb & res

RR

-4t L |-

RR

RR

RR

RR

RR

Ni & res

Si&res

Cu&res

Zn & res

RR

odl-f-3--f->r_ ___*__[_

RR

RR

RR

RR

RR




||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
============

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
============

BBBBB




PM2.58 res EC & res OC & res NO3 & res 504 & res Pb & res
™ o o] ™ ™ ™
woll | e | J- i Tl et s 1 o L __ woll 1 )l lop-- wole | _d_ LY L L |- ol bl ke e e LTl
X~ ¥ - [T - o - -
@ @ | @] @ @ | @
o o o o o o
=_ «@_ w=_| «@_ @ o=
o o o o o o
T T T T T T T T 1T T T T T 1T T T 1 T T T T 1T T T 1 T T T T T T 1T T T T T 1T T T 1 T T T T T T T T 1
01 2 3 4 35 6 7 0307 01 2 3 4 5 6 7 03407 012 3 45 86 7 0307 01 2 3 4 5 6 7 0307 01 2 3 4 5 70307 01 2 3 4 35 6 7 0307
Lag Lag Lag Lag Lag Lag
Ni&res 5i&res Vares Cué&res Zn & res K&res
o o o o o o
= I R O Y SRR ST SN, JUVEY PO H = N N, SR DY UM EVUON PR P woll Lo bl e Lo L] e o e wol_ L L |-
¥~ [ ¥ — ¥~ [ ¥~
@ @ | @] @ @ | @
o o o o o o
o @ @ @ @ |
o o o o o o
T T T T T T T T 1T T T T T 1T T T 1 T T T T T 1 T T T T T T 1 T T 1T T T 1 T T T T T T T T 1
01 2 3 4 5 868 7 B3O 01 2 3 4 5 & 7 03407 0 1 2 3 4 5 6 7 03407 01 2 3 4 5 & 7 0307 01 2 3 4 5 70307 01 2 3 4 5 &6 7 0307
Lag Lag Lag Lag Lag Lag




PM25 & res

EC & res

OC & res

NO3 & res

504 & res

Pb & res

oo

11

0.95

0.90

0.85

095 1.00

0.90

0.85

Ni & res

Sikres

Cuéres

Zn & res

RR

1.20

115

110

5

1.0

1.00

RR

20

RR
105 140 115 1.

1.00

RR

RR




||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
:::::::::::

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
:::::::::::




PM25 & res EC &res OC & res NO3 & res 504 & res Pb&res

™ Ll Ll m_ ™| ™_|
o o] o o ™ o_)
i 4 i [id [id id i
'd x ['4 ['4 o o
Qle | _J RN IO SR NN T R S L P N PR AN P NN P [ S L, GO NN SR AN SN NN QPN U S LT P N PP S S NS GRS S L 700 Y A N Y YN PN M Y SR, L0 I P [ B SN TR NS PR A S
@_| @_| @_| m_] @ @_)
o a (=] (=] (=] (=]
[:2] =] =] [:=] i [:e]
=8 o o | a’ a’ a|
] -] -] M- M| r_|
T T 1T T 1 T T T 1 ST 1 T T T T T T T 1 @ T 1 1T T T T T T T 1 2T T T T T T T T T 1 @ T T 1 T T T T T 1 @ T T I 1T T T T T T 1
01 2 3 4 5 6 7 0307 01 2 3 4 5 6 7 0307 01 2 3 4 5 6 7 0307 01 2 3 4 5 6 7 0307 01 2 3 4 5 & T 0307 01 2 3 4 5 6 7 03407
Lag Lag Lag Lag Lag Lag
Ni & res Si&res V&res CuBres Zné&res K& res
o] ™_] ™_] m_| m_| ™m_|
™_] ™_] ™ ™ ™| ™
14 x x 14 14 o
'd x ['4 ['4 o o
L= 358 I PR D PV "JUDE SR NV PR U S L= I " N PRI R S ANV PP I P L= I PR N VY AP P (N SR I, P 5 L= N R RIS PN U JOUOR NV PR I I L Ny Y RS PR PSP SO NV PR RN N L7 S R RNV IV IO (DU PP A B B
m_| @_| @_| @_| @ _| @_|
[=] Q Q Q Q Q
[:2] =] =] [:=] i aa,
=N a =3 a a a |
] ] ~_| - ] r_]
e T T T T T T T 1 o T T T T T T T T 1 o T T T T T T T T 1 oT T T T T T T T T 1 o T T I T T T T T T 1 o T T I T T T T 1
01 2 3 4 5 86 7 0307 01 2 3 4 5 6 7 0307 01 2 3 4 5 86 7 0307 01 2 3 4 5 8 7 0307 01 2 3 4 5 8 7 0307 012 3 4 5 68 7 0307
Lag Lag Lag Lag Lag Lag
Ulsan

Figure S2. Relative risks (RRs) and 95% confidence intervals of daily mortality for interquartile range increases in daily concentrations of PM2s and 11
PM25 components across seven single-day lags (lag 0 to lag 7) and two multiday lags (lag 0-3 and lag 0-7), in each of the six South Korean major cities from
2013 to 2015.
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Figure S3. Relative risks (RRs) and 95% confidence intervals of daily nonaccidental mortality for interquartile range increases in daily concentrations of PM2s
and 11 PM:2s5 chemical components over all six South Korean major cities from 2013 to 2015.
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B. Cardiovascular mortality
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C. Respiratory mortality
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Figure S4. Relative risks (RR)s and 95% confidence intervals (Cls) of mortality for PM25 components against the ratios of PM2s component concentrations
to PMzs concentrations across six South Korean major cities from 2013 to 2015 (ratio = 100 X PM2s component concentration/PMzs concentration; for PM:s,

RRs were plotted against concentrations).
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C. Respiratory mortality
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Figure S5. Relative risks (RR)s and 95% confidence intervals (Cls) of nonaccidental mortality for PM2s against the ratios of PM2s component concentrations
to PM:2s concentrations across six South Korean major cities from 2013 to 2015 (ratio = 100 X PM25 component concentration/PM:zs concentration; for PM:s,
RRs were plotted against concentrations).
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Figure S6. Relative risks (RRs) and 95% confidence intervals of nonaccidental mortality for 11 PM2s components by different degrees of freedom (df) used
for temporal trend adjustment (our primary model with df 6 per year) (black, red, green, green, and blue for df 2, 4, 6, and 12).
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Figure S7. Relative risks (RRs) and 95% confidence intervals of daily mortality for interquartile range increases in daily concentrations of PM2s and 11 PM25 components for
all available years between 2011 and 2015.



