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[ 7575 ] Wk 2014—2017 F EEMRARAKRSHRER. SREBMN EETETARERE
SRS H R 2. MIRARSER 112, B ARER 12RG. ERT XEMERESHA
SRR ESZERIIZENRERN X R, ITHEASSRYESHS 10pg/m*, HiNi22
FAEXT R E (RR) FIBEERE (ER),

[£552 ] BA5REAIE], PMos. Os. PMiow NO,. SO, H1 CO HISRE S 57 38.6 pg/md. 107.3 pg/md.
48.8 ug/m?. 17.0 ug/m*. 9.2 ug/m*F1 0.4 mg/m*, PMas. Osn PMion NO, EBHRE 355 10.17%-
9.28%. 1.77%. 0.28%, SO, M CO RBHRE. HIFI1IZ 2 EN 1393 AR, Bk RFAHER
BEI1i2E&R123 ARk, BRERFEFEEINIZEN 167 AR TERIIZH, SEUEH
= 10 ug/m?, PMys. PMio. NO,« SO, F1 05 E 1112 =18 10 (ER) 93 319 0.17%. 0.16%. 0.60%-
1.39% #10.10% ; EERARERI1IZH, SRYMEFHE 10 ug/m®; PMase PMiow NOs SO,
o, EIT1IZEBIE M 59 0.38%. 0.26%. 0.98%. 1.61% F10.27% ; MEEIF R4 EmKI1i2H,
SRYE TS 10 ug/m®, PMasc PMiow NO,« SO, F1 05 17112 218 10 53 51 79 0.27%. 0.19%.
0.83%. 1.45% #0.15%, PR COJ, ST ARBARTEMNTEITIZE. LRARERIJIZE.
BT RSER 122 EHEMN, BERRSHEFEBERRE. PM.s =K 112ER®E
R BRI lagl 5 PMyo X = 2K 112 ER0RH N BHEISD 57 lagl. lagl. lag3 ; NO,
=RV E RSB RN BHID 3 lagl. lagl. lag2 ; SO, X =& li2E8REHERNA
BRI lag3 ; O W =K 225 mEMA H A2 59 lag2. lag3. lag2.

[£518 ] KRTSEY) (PMas. PMiow NO,« SO, F1 0s) MEA S RIEINZXER112E, B 1~3d
BEBEYN.
FHHE C KRRIBR; TN2E ; MaFEFHR ; BERLN

Time-series study on relationship between air pollutants and outpatient visits in Chongming
District of Shanghai ZHANG Biao, WANG Jin-xiang (Shanghai Chongming District Center for
Disease Control and Prevention, Shanghai 202150, China)

Abstract:

[Objective] As an eco-tourism island, Chongming Island has attracted much attention on its air
quality. In this study, we analyze the impact of air pollutant concentrations on outpatient visits
in Chongming District of Shanghai, and provide a scientific basis for formulating air pollution
prevention and control policies for the ecological island.

[Methods] We collected data on air pollution, meteorological factors, and daily outpatient visits
registered in Shanghai Tenth People’s Hospital Chongming Branch for all purposes, respiratory
diseases, and circulatory diseases from 2014 to 2017. A generalized linear model was used to
analyze the exposure-response relationship between concentrations of selected air pollutants
and outpatient visit volume. A 10 ug/m?® increase in selected air pollutants was used to compute
the relative risk (RR) and excess risk (ER) of daily outpatient visit volume.

[Results] During the study period, the daily average concentrations of PM,s, O3, PMy,, NO,,
SO,, and CO were 38.6 ug/m?, 107.3 ug/m?, 48.8 ug/m?, 17.0 ug/m?>, 9.2 ug/m?, and 0.4 mg/m?,
respectively; the unqualified rates of PM,s, O3, PM1o, and NO, were 10.17%, 9.28%, 1.77%, and
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0.28%, respectively, but SO, and CO did not exceed the limits. The daily outpatient volumes for all purposes, respiratory diseases, and
circulatory diseases were 1393, 123, and 167 person-times, respectively. For total outpatient visits, each 10 ug/m? increase of PM,s,
PMyo, NO,, SO,, and Os elevated the outpatient volume (ER) by 0.17%, 0.16%, 0.60%, 1.39%, and 0.10%, respectively. For respiratory
outpatient visits, each 10 ug/m? increase of PM,s, PMy,, NO,, SO,, and Os elevated the outpatient volume by 0.38%, 0.26%, 0.98%,
1.61%, and 0.27%, respectively. For circulatory outpatient visits, each 10 ug/m?® increase of PM,s, PMyo, NO,, SO,, and Os elevated the
outpatient volume by 0.27%, 0.19%, 0.83%, 1.45%, and 0.15%, respectively. Five selected air pollutants, except CO, had different lag
effects on the three categories of outpatient volume. The strongest lag effects of PM,s on total, respiratory, and circulatory disease
outpatient visits were all on lagl; for PMy,, on lagl, lagl, and lag3, respectively; for NO,, on lagl, lagl, and lag2, respectively; for SO,,

all on lag3; for O;, on lag2, lag3, and lag2, respectively.

[Conclusion] The increases of concentrations of selected air pollutants (PM,s, PMy,, NO,, SO,, and Os) would increase the outpatient visit
volume of the hospital, and the related lag effects range from 1 to 3 days.

Keywords: air pollution; outpatient visit; time-series study; lag effect
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1 MEIERZE

1.1 HARFKR

111 KREFBREYLAZER KREEMER (8
FE PMys. PMio. CO. SO, NO, 1 0;) KR F =X I
REMAL, SKRFE (B1FHFHSEN B FI948
XEE) REFRIBXSRKRFE. BHEIX (82014 F 1
B1HZE2017%F 12831 H,

112 ER2EE aaikELshE+ARER
SHAIERANSHIIZMIZEN, 81111248
2. FRABEFRABYI 128, RIBEMRERD X
FRAESE TR (ICD-10) M HIS RGETRE, B EIEMNRK
RS ERANAEIR J00-199. RO4-RO7. R09.0-R09.3, fEIF
R SERAEELR 100-199. ROO- RO3. R09.8

1.2 MRFE

1.2.1 FERVERAEZES T A SPSS 21.0 BAFRTK
SIERMRE. SRIEMKRER1I2E8#H1T—RAIT

ZHIOR 5 1RE GB 3095—2012 ( E R ET SR ET
) M ERTRKE ; HU AR SRIRESS
RIEITIHTT Spearman HHE Mo
1.2.2 BHEIESISh BENREXEAONS, &6
ANBEERMIZE T/ NMEESM, EomEMARM
Poisson 3. MASRSRZERL. SRERL 125K
#MWEBHNELSER, BTHEFRYIEHIE. A X
LMREHIT O, EIEFHKEEBRE. 28I,
TREMN. SRFREEAEZNEM £, TEESHAK
SIEEYNBINIZENEMAEFEMLN, HitEHE
X ERE, BEARRE

log [E (Y,)] =BZ+ns (time, v) +DOW+ns (temperature,
v) +ns (humidity, v) +intercept

XA, £(v) KRt HERBI 112289HBEE, log
AXFE (v,) BITHEERIR ; 2 Ht BRRSRYBIYK
E, BAZHEAE ; bow R ERRJLEN, REFIZE
AT E ; ns REAFBRE, vIEEHBE ; time
N BHEATZ, temperature 5t H FI9S8, humidity
Rt BFEHEIRE ; intercept NELEE, RIB/RAME
BE2EM (AIC) MIUFHARY, IHlK G E
TEFFREVv=6/F, BMEXZE =3, RIBERE
BEEBHIIZENEXNBRE (relative risk, RR) &
95% AJ{5[X 8] (95% confidence interval, 95%CI) o FBEN
1EBRE ER=RR-1= [exp (Bx10) -1] x100%, & X HNAS
ERYRERESAS 10pg/m®, B IZEEINNG
D BIBD T ERARIIFAITIRGHITING , KIRK
/& @=0.05,
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ERIE 1o PMyse PMyos Osi SO0 NO, HFISIRE 5
79 38.6. 48.8. 107.3. 9.2. 17.0pug/m?, CO A 0.4mg/m’
TR4E GB 3095—2012 (AR IR = REATE), 674
SRY A RERERNIYEYRBEER ZRIFE
(PM,s. PMyos Os. SO,. NO, 53519 75, 150. 160, 150,
80ug/m*, CO A 4mg/m?), FRFTAAIE], PM,s. Osi PMyo
I NO, BY 8 #1 X 93 51 79 10.17% (137/1347). 9.28%
(130/1401). 1.77% (25/1412) #01 0.28% (4/1417),
CO #1150, K815, [EHEIH T BEMBITEE DB
16.2°C#H180.4%. FRHAIE], ZERHIITIZEENRN
1393.6 AR, BIRAFGHEFEI 1288 123.7 AR,
BT ARERBINIZEN 167.6 AR,

&1 20142017 FRBARAKFEY. SKERM

Epri1iziER
TE Xts Min Ps Pso Pss Max
KESHEY

PM,s (ug/m?) 38.6+29.3 20 180 295 50.0 257.0

PM;o (ug/m?) 48.8+33.4 40 27.0 390 60.0 310.0

0; (pg/m?) 107.3#38.6  11.0  81.0 101.0 126.0 264.0

S0, (ng/m?) 9.246.2 2.0 50 7.0 110 580

NO, (ug/m?) 17.0£12.5 2.0 9.0 13.0 210 102.0

co (mg/m?) 0.4%0.2 0.1 02 03 0.5 1.8
SRRAHE

HERHEE (%) 80.4+10.2 430 740 820 880 100.0

FHRE (°C) 16.28.6 -6.7 86 171 233 335

BTl AREL
AINZEE

IR RS HY 128 123.7448.4 31.0  89.0 1180 150.0 405.0

1393.6+161.1 467.0 1296.0 1393.0 1493.0 1848.0

BIFEAZHENI 128 167.64476 110 139.0 173.0 202.0 286.0

2.2 KSSEMRESSREARENXR
KEERMREE[SRERNEX MR 2, B
0; 550, NO, Z Bl B X 9 (P>0.05), HFR K5
Rz a2 ERX (P<0.001) ; SO, NO PMyse
PMion CO AMUSEM RIS TITRE. HNEEZ R
1% (P<0.001) ;0; 5 FREZIEMEX (P<0.001) ;
0; 5HEXEE 254 * (P<0.001), KESRYES
KEREBEE—ERENHEX Ro; 5 FIRE
48, RARARERERARRSEMABFRERYL
NEEREFAR,
2.3 KRIERYIEHBITIZENTM
ASERMELHHINZENRANRI, TRY
BRERESHS 10pug/m WEER 128, FIRRA

SR E. BHRRAERKRI 1I2ELFH, EHIEE
BEEER, IRASEFBI 2E LARES TS
LENRHTARSIIIZE, S0, MNO,E| Ji2E EFAH
TBEERA, PM,s M PMy /R, Os /)%

2 20142017 FREARKKISEY. SKERFZEH

LEPSE

FEAR PMas  PMy [o8 SO, NO, co q;tg TEW
mE  RE

PM, s 1.000 — — — — — _ _
PMso 0.879° 1.000 — = = — — —
0; 0.201" 0.212" 1.000 — — — _ _
SO, 0.620° 0.591° 0.041  1.000 - - - -
NO, 0.658" 0.611° 0.019 0.613° 1.000 - — -
co 0.831° 0.778" 0.090° 0.538" 0.595° 1.000 — -

TH8E -0.216 -0.300" 0.324" -0.200° -0.268" -0.395" 1.000 -

FEXHEE -0.2417 -0.409° -0.190" -0.383" -0.252" -0.156" 0.241° 1.000

[3E] * : P<0.0010

&3 20142017 FRBEXKSISRYEIEIN 10 pg/m3 3¢
=R =0

Ei=t SR RR (95%CI) ER (%)
BiZEE e 1.0139 (1.0042~1.0236) 1.39
NO> 1.0060 (1.0014~1.0106) 0.60
PM2s 1.0017 (1.0006~1.0028) 0.17
PMio 1.0016 (1.0013~1.0019) 0.16
0s 1.0010 (1.0002~1.0018) 0.10
IR RAGAERIJIZ2E 02 1.0161 (1.006 6~1.0256) 1.61
NO: 1.0098 (1.0017~1.0179) 0.98
PM:s 1.0038 (1.0011~1.0065) 0.38
PMio 1.0027 (1.0007~1.0047) 0.27
03 1.0026 (1.0002~1.0050) 0.26
B RAFRERINZE SO 1.0145 (1.0019~1.0271) 1.45
NO:2 1.0083 (1.0001~1.0165) 0.83
PM2s 1.0027 (1.0014~1.0040) 0.27
PMio 1.0019 (1.0009~1.0029) 0.19
03 1.0015 (1.0006~1.0024) 0.15

2.4 KRRISEYMINZENHBBN
KRETFRYIFIIZER 1~3d 7 5 N W& 40
AEFSEYRERESIENM 10 ug/m*, PM,s 3T 2
132, MR AL 112, BT RA N2 E00HEMNY
EHBIdRAR, HE273dRZ ; PMp. 0s 53 B3
21712, RIRAS. BRRANZENHERN 2R
1~3d B Y ; SO, MR 12. FIRARKIIZENHFE
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M RS 173 d ORI, 1B RS E 3d R
BRA ; NO, W R NZ2HERNEREHE 1d M &EK,

IFIRFZSHE 1d. 3d NS, BIFRFAH/F 243
R &R Ko

&4 20142017 FREBXAKISRYEIEM 10 ug/m* NERAIINIZER 1~3d HEN

X " AlZEE
b=l AR (d)

IR RGERIJI2E BFRGERIZE

RR (95%CI) ER (%)
PM,.s 1 1.0044 (1.0002~1.0086) 0.44
2 1.0003 (0.9999~1.0007) 0.03
3 1.0009 (1.0001~1.0017) 0.09
PM1o 1 1.0028 (1.0019~1.0037) 0.28
2 1.0020 (1.0010~1.0030) 0.20
3 1.0025 (1.0009~1.004 1) 0.25
0s 1 1.0010 (1.0005~1.0015) 0.10
2 1.0015 (1.0010~1.0020) 0.15
3 1.0013 (1.0004~1.0022) 0.13
SO, 1 1.0050 (1.0035~1.0065) 0.50
2 1.0052 (1.0026~1.0078) 0.52
3 1.0063 (1.0040~1.0086) 0.63
NO, 1 1.0066 (1.0031~1.0101) 0.66
2 1.0050 (1.0028~1.0072) 0.50
3 1.0044 (1.0019~1.0069) 0.44

RR (95%CI) ER (%) RR (95%C1) ER (%)
1.0017 (1.0006~1.0028) 0.17 1.0047 (1.0009~1.0085) 0.47
1.0002 (0.9997~1.0007) 0.02 1.0010 (1.0001~1.0019) 0.10
1.0003 (1.0002~1.0004) 0.03 1.0021 (1.0013~1.0029) 0.21
1.0023 (1.0006~1.0040) 0.23 1.0011 (1.0008~1.0014) 0.11
1.0015 (1.0009~1.0021) 0.15 1.0005 (1.0002~1.0008) 0.05
1.0018 (1.0012~1.0024) 0.18 1.0012 (1.0009~1.0015) 0.12
1.0003 (1.0001~1.0005) 0.03 1.0002 (1.0001~1.0003) 0.02
1.0005 (1.0001~1.0009) 0.05 1.0007 (1.0004~1.0010) 0.07
1.0008 (1.0002~1.0014) 0.08 1.0006 (1.0002~1.0010) 0.06
1.0054 (1.0033~1.0075) 0.54 1.0011 (1.0000~1.0022) 0.11
1.0055 (1.0029~1.0081) 0.55 1.0007 (1.0004~1.0010) 0.07
1.0068 (1.0040~1.0096) 0.68 1.0012 (1.0001~1.0023) 0.12
1.0050 (1.0030~1.0070) 0.50 1.0030 (1.0017~1.0043) 0.30
1.0036 (1.0021~1.0051) 0.36 1.0049 (1.0021~1.0077) 0.49
1.0049 (1.0023~1.0075) 0.49 1.0042 (1.0019~1.0065) 0.42

3 itie

KAREANEBRFIAEEEHERT 2014—
2017 F EBMEBAXR AR RERIEINRES
JiZRE. MIRAREFNBERRAERK NZENR
B-REXF. HERIISTA =2 EaER AR
ARSR2MEPEBRUNNINES LY, EARE
NMEE—HRABEESG N EREMN,
FRERIEEAERRERBR BRI A ED
RKEFEMIMBENREYL, KM ASH PMio.
PM,s. SOox NO»» Os FSRYNRESERINIZES
IEFEXR o)) MR N SR E TS RYIRE K Z LU
& 0~3d XF A BB AN A 220 B 5o

iz EAE], S=BEX SO,. NO, # PMy, B IR E 5
71799.2¢ 17.0. 48.8pg/m*, IR TFERFE. MGIRE.
EEEBIENIRE 40, MARRX =FH5EY
STABIJIZEX YR T LEX " B, PM,s
RERENFRRE. EBEXEMRE, A2
22 E TR E Y, 0 kEKSTF E
BEXEPRE DY, gERRREEMN=%)28. &
SRYEIRITZEL MM EREEERBES Bkt
FimHRELEFR, BRNBERSRRIEEK, K
JL R R N8 B AR AR PR N PR IR B0 1 42 HER
SHRENEGESTEMARTTENRE M-, X

LEEMEFSHE P KT,

PM,s. PMio. NO,\ SO, &2 05 7R EE 1% SN 7] 5| 2 &
28 FIRASERINIZE. BHRRAERINZE
HIE N, BEBEMA, B aaIHEXEMARLE
REA—HOS, XARPE SR =ZRITZEH
ERMRIRE, BREE Y HRF EEEX PM, T
TGN, NO,. SO, K2 O XWMEIR R ERI 112 &% e
2~3d 3TN, PM,s SR RETERI N2 &FE 1~2d
BTN EFRE2d TN EF. FRIMEK ASITH
KIBEARE, RERCFADBAIER, JESHER
MEBEBEER™,

ZSBR ST PR i == 9 SR BRI A AR Ml [ X s )
i, BT LEEHEWRER, I FRIAXPNMENN
RIFEXA, BENEREL 20km. HHTFUWERSIN
RESRYKEMSREARRETRAXIFE SN
ROMSERE, IRK—R#HIE, AURKREXBERE
KRBT, ERIROIEFE. BARMEAITZHEHHN
BESRETF EEmETARERRADR, ZERE
—RZEREFEZEER, S TIZ2HRAJLESER
BIFARSD, NZMiZENHeXN—¥, 'i2EREE
RiFARELBERMIIIZHIZKT. BEXAHAREE
—ENRERY  MMZERITHFRIIGFEAERTL
B FIAFIREENLE SR SR MIENREERNA
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