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Table S1. Summary statistics of daily ambient air pollutants and meteorological variables in Beijing during the study

period (2014-2019).

Variable Mean SD Minimum 5th Median 95th Maximum IQR (25th-75th)

PM:z.5 (ug/m3) 642 594 3.0 9.0 47.0 185.8 477.0 60.0 (24.0-84.0)

PMio (ug/m?3) 915 66.7 7.0 23.0 75.0 221.0 550.0 73.0 (45.0-118.0)

8 h-maximum Os (pg/m?3) 98.1 628 2.0 14.0 83.0 220.0 311.0 88.0 (52.0-140.0)
SOz (ug/m3) 102  13.6 2.0 2.0 5.0 374 133.0 8.0 (3.0-11.0)

NO: (ug/m?) 455 225 6.0 18.0 40.0 92.0 155.0 26.8 (30.0-56.8)

CO (mg/m?) 1.0 0.8 0.2 0.3 0.8 2.7 8.0 0.6 (0.6-1.2)

Temperature (°C) 139 112 -14.3 -3.1 15.3 29.0 32.6 21.5 (2.8-24.3)

RH (%) 50.8 19.8 8.0 19.4 51.0 83.3 99.0 31.5 (35.0-66.5)

Abbreviations: SD = Standard deviation; IQR = Interquartile range; RH = Relative humidity.



Table S2. Spearman correlation coefficients among the ambient air pollutants and meteorological variables in Beijing during the study period (2014-2019).

Variable PM:z.s PMaio 8 h-maximum O3 SO:2 NO: CcO Temperature RH
PMo2.5 — 0.86 ** -0.03 0.56 ** 0.71 ** 0.87 ** -0.04 0.49 **
PMio — 0.01 0.60 ** 0.71** 0.70 ** -0.05 0.23 **

8 h maximum Os — -0.28 ** -0.35 ** -0.24 ** 0.81 ** 0.04
SOz — 0.66 ** 0.63 ** -0.47 ** -0.16 **
NO: — 0.75 ** -0.30 ** 0.22 **
CcO — -0.20 ** 0.49 **
Temperature — 0.31**

RH —

Abbreviations: RH = Relative humidity. * p <0.05, ** p <0.01.

Table S3. Associations between ambient air pollutants and daily emergency room visits for skin diseases in two-pollutant models.

Two-
Pollutant
Indicator Model Two-Pollutant Model Two-Pollutant Model Two-Pollutant Model Two-Pollutant Model Two-Pollutant Model
with with PMuo with 8 h-maximum O3 with SO: with NO: with CO
PMaz.s
Total skin disease
PM:.s (lag 0-5) — 2.1(0.8,3.4)* 0.9 (0.2,1.5) * 0.8 (0.1, 1.5) * 0.8 (-0.1,1.7) 1.2 (04,2.1)*
NO: (lag 0-1 0.3 (1.3, 1.4 (-0.2,3.0 1.1 (0.0, 2.3) * 0.7 (0.7, 2.1) — 2.3 (0.7,4.0) *
8 1.9)
Dermatitis/Eczema
PM:.5 (lag 0-1) — 2.2 (0.9, 3.5) * 1.2 (0.5, 1.9) * 1.0 (0.2, 1.7) * 0.9 (0.0, 1.8) 1.7 (0.8, 2.6) *
t2)
-0.7 (-2.
PMuo (lag 0-3) 0 0(6) 0, — 0.5 (0.2, 1.2) 0.7 (0.0, 1.5) 0.5 (-0.4, 1.5) 1.1 (0.2,1.9) *
1.1 (-0.2,
Os (lag 0-5 1.4 (0.2, 2.6) * — 1.4 (0.3,2.5) * 1.3 (0.2, 2.5) * 1.4 (0.3,2.5) *
8 2.3)
0.8 (-1.7,
NO: (lag 0-1) 2.6 (0.0,5.2) * 2.6 (0.7, 4.5) * 2.1(-0.1, 4.4) — 3.8 (1.2, 6.5) *

3.4)



Two-

Indicator PK/III;IZ“ Two-Pollutant Model Two-Pollutant Model Two-Pollutant Model Two-Pollutant Model Two-Pollutant Model
with with PMio with 8 h-maximum O3 with SO: with NO: with CO
PMa.s
Urticaria
-0.6 (-1.3,
Os (lag 0-2) 0.1) -0.5(-1.2,0.2) — -0.5(-1.1,0.2) -0.5 (-1.1,0.2) -0.4 (-1.1,0.2)
6.6 (0.3,
SOz (lag 0-6) 13.3) * 7.9 (1.6,14.5) * 8.6 (3.2,14.3) * — 6.6 (0.1,13.6) * 8.1(1.8,14.8) *
1.4 (-1.6,
NO:2 (lag 0-5) £6) 2.7 (<04, 5.8) 2.7 (0.6, 4.9) * 1.2 (-14, 3.9) — 3.4(0.2,6.7)*

Note: Two-pollutant models were conducted only for the most significant effect estimate of each air pollutant (with the smallest p-value) by controlling for another air pollutant with

the same time metrics. Data are shown as percent changes and 95% confidence intervals (Cls). * p < 0.05.



Table S4. Associations between ambient air pollutants and daily emergency room visits for skin diseases in

sensitive analyses in single-pollutant models.

Indicator

Sensitive Estimates 2

Total Skin Disease

PMa2s (lag0-5)
NO: (lag0-1)

Dermatitis/Eczema

PMb:.5 (lag0-1)
PMio (lag0-3)
Os (lag0-5)
NO: (lag0-1)

Urticaria

Os (lag0-2)
SOz (lag0-6)
NO: (lag0-5)

0.8 (0.2, 1.4) *
0.8 (-0.4, 1.9)

*

1.0 (0.3, 1.6
0.7 (0.0, 1.3
1.5 (0.4,2.5
2.3 (0.5,4.3

*

*

—_ — — —

*

-0.5 (-1.1, 0.2)
8.6 (3.0, 14.4) *
2.4 (0.3, 4.6) *

2 Single-pollutant models adjusted for day of week, holiday, calendar time, distributed lag nonlinear model

(DLNM) with a maximum period of 30 days and 4 degrees of freedom for temperature, and humidity. * p <

0.05.
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Figure S1. Daily emergency room visits for skin diseases during the study period (2014-2019). (A) Total
emergency room visits for skin diseases; (B) emergency room visits for dermatitis/eczema; (C) emergency

room visits for urticaria.
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Figure S2. Percent changes and 95% confidence intervals (CIs) in daily emergency room visits for skin
diseases per 10 pg/m? increases in PMa.s, PMio, 8 h maximum Oz, SOz, NOz and 1 mg/m? increase in CO with
different time metrics from 2014-2019, stratified by age.
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Figure S3. Percent changes and 95% confidence intervals (CIs) in daily emergency room visits for skin
diseases per 10 pg/m? increases in PMz.5, PMio, 8 h maximum Oz, SOz, NO:z and 1 mg/m? increase in CO with
different time metrics from 2014-2019, stratified by season. Note: Warm season: May—October; cold season:
Nov-Apr. * p for subgroup differences < 0.05.
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Figure S4. Percent changes and 95% confidence intervals (CIs) in daily emergency room visits for skin
diseases per 10 pg/m? increases in PM2.5, PMio, 8 h maximum Osz, SOz, NO:z and 1 mg/m? increase in CO with
different time metrics from 2014-2019, stratified by sex. * p for subgroup differences < 0.05.
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Figure S5. Percent changes and 95% confidence intervals (CIs) in daily emergency room visits for skin
diseases along with a 10 ug/m? increase in PMz.s (lag 0-5), PMio (lag 0-3), 8 h maximum Os (lag 0-5), SOz (lag
0-6), NO2 (lag 0-1) and a 1 mg/m? increase in CO (lag0-5) from 2014-2015, 20162017 and 2018-2019.



Total

logRR
01 00 01 02 03

02

83}

T y 1 T
50 100 150 200 250 300

Total

log RR
01 00 01 02 03

03

I pawpug

T T T T
0 100 200 300 400

Total

02

logRR

Dermatitis/Eczema

log RR
08

00

Urticaria

01 02

log RR

03

05

400

Dermatitis/Eczema

150

T
200 250 300

Urticaria

08

log RR

TR ETEN] i1

log RR
00 02

02

04

T
400

Dermatitis/Eczema

uwg syl

300 400

Urticaria

log RR
02

00 01

02 01

log RR

250

Dermatitis/Eczema

log RR

02

00 041

log RR

04 03 02 01

n

20 40 60 80 100 120 140

Total

06

log RR

04 -02 00 02 04

Urticaria

log RR

log RR
04 02 02

06

00 02

logRR

02

140

Dermatitis/Eczema

04

10

logRR

100 120 140

Urticaria

02 00

log RR

-04

086

1 2 3 4 5

02 00 02 04 06 08

Concentration

5

4 5




Figure S6. The exposure-response curve for the association between ambient air pollutant concentrations
and risk for emergency room visits for skin diseases during the study period (2014-2019). (A) PM2.5 (lag 0—
5), (B) PMuo (lag 0-3), (C) 8 h maximum Os (lag 0-5), (D) SOz (lag 0-6), (E) NO2 (lag 0-1) and (F) CO (lag 0-
5).



