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WE. 9T LT EERRI5Y P, . NO, F1 0, B H -39 BEAS AL LA K b1 7 R A05 G B i i 52 ma . 48 SO
AT 2008 4E 1 A 1 H ~2010 4E 12 JEJ 31 EIL@Fchm(G CRRER, UREE B2 NBEE, RTINEJ7 41 1Y Possion
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SEREY, LT RIIGEY PM,, . NO, . O, PM, MR IN—A~ IQR, BYE B & A I AHXT Al 1. 024 0(1. 023 3 ~
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Effect of Air Pollution on the Cold Disease in Shanghal :

YANG Si-xu' , MA Yu- xia'”* , ZHOU Jian- dlng ’ “ZHOU Ji* i ;‘.a"' F
(1. College of Atmospheric Sciences, Lanzheu UanPr%lty, Lanzhou 730000, Chlna 2 Key Laboratory of Meteorology dad Health in
Shanghai , Shanghai 200030 China) i & L -~ [ L/

Abstract; This %tudy discusses the changes in the daﬂy a\/era'ge concentrations of the mam_ air pOHutantﬁ such as PM,,, PM,z, .01 "
and: NO2 ,in Shanghai and the effects of | air’ poilu}}d'fl on cold in Shanghai. For thiis study/, data ‘on air pollutants , meteorologlcal
factors, and the number of daily hospital“visifs” from €old«in Shdnghdl were collectéd from Janudgy 1,.2008 to Decemmber 31,+2010.

Using the time /Series quqon semi-parametrig generahzed allditive model, and control ng for the long term trend, “week” effeci,_’and
meteotological factors by smoothing the spline funcllon he exposure-response relatlonshlp between air pollution and human health in
Shanghai fwas analyzéd.” The study sets up the model’ dccordmg lo agé, evaluating the lmpdct and the lag effect of air pollution on the
numbeér of daily hespital visits. Results show that when P_Mwy N.@z , 05, and PM, ; increase by an IQR, the relative risk of cold
disease yis 1. 0240 (1.0233-1.0246), I. 0206 (1.920°T-1.0212), 0.9393 (0.9384-0.9402), and 1.0080 (1.0069-
1.008 6)4 and when PM,,, NO,, O,, and PM, ; increase by 10 pg-m™, the daily hospital visits increase by 0.5% , 1.0%,
-2.0%', and 0.2%. In the multi-polluted model, the results of NO, and PM, , are basically lower compared to the results of the
single-pollutant model, the results of PM,; and O,are higher. Air pollution in Shanghai has an impact on the incidence of cold disease.
Key words: air pollution; time series; cold; daily hospital visits; relative risk
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Table 1  Frequency distribution of air pollutants in Shanghai from 2008 to 2010
i H ity xts e/ ME RRME EREIVR A P25 P50 P75 IQR
NO, 52.32 £0.74 9.80 338.92 48.51 39.16 48.51 60.16 21.00
Fe TRy PM, ; 49.36 +1.00 2.00 276.00 41.41 23.10 41.41 68. 84 45.74
PM,, 66.04 £1.36 2.50 454.20 55.72 34.37 55.72 84.97 50. 60
0, 33.13 £0.41 1.98 78.82 31.72 22.60 31.71 42.42 29.82
R 17.20 +0.28 -3.14 34.40 18.17 9.35 18.17 24.97 15.62
AGE S R 73.30 +£0.35 31.63 95. 88 73.89 66.32 73.90 81.59 15.26
J2ES 2.10 £0.02 0.58 5.26 1.99 1.56 1.99 2.58 1.05
vis 1015.45 +0.27 995.99 1037.15 1015.33 1008. 16 1015.33 1021.93 13.77
JEPNi' 14930.09 £183.40 2904.00 32719.00 14516.50 10240.50 14516.50 18628.50 8 388.00
H iz <15 % 1068.56 +9.67 32.00 2 602.00 1 071.00 895.00 1071.00 1230.25 335.25
15 ~65 % 8850.98 +110.98 2252.00 20 025.00 8 550.50 5970.50 8550.50 10723.25 4752.75
=65 % 5010.56 +75.24 526.00 11619.00 4712.50 3104.75 4712.50 7002.50 3897.75
2008 4F 1 A 1 HZ 2010 4F 12 A 31 H#IE  Z4ETHE.

NO, . PM, 5. PM,, . O, X9k B F s A KU A st [
FEAnE 1 iR, WA AT LLE £ NO, Yk B FEA (4
FERAS | 52008 4F 11 A4 —PIEME. T PM, 6t

¢*%ﬁﬁ%%ﬂ%m%@ﬁﬁ%ﬁ%%%ﬁﬁﬁ
TS RBLN — A E . PM, 5 PM, WS

B HEA— ,\ﬁiﬁiﬂ’ﬁﬁﬁﬁ FIYHF
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M 55x 3 ﬁﬂrs S W IEAC. 0, Bl
YR AL ﬁ%ﬁ%gx 5 R AN
Aﬁﬁ% ?@V}Eﬁ% R

1, XFH81E, S 2 IR T 7}1@‘}@& ity =
i 2 LET2008-2010 FASTHA %%l%m Pearson 18343 17
f. Tdble 2% Correlation dndlysls of air pollutants. A fheteorological factors inshanghai from 2008 to 2010

‘ i NO, PM, 5 ©p M]o — 01 Tt B SE M M
NO, 1 0. 465 ™ 0.431 ™ 0. 046 -0.158 " 0.140 ™ -0.088 ™ -0.477
PMys I 0.783 ™ -0.016 -0.333" 0.194™ -0.133™ -0.235"
PM,, 1 -0.008 -0.300 " 0.201 ™" -0.308 ™ -0.237™

03 1 0.358 ™ -0.298 -0.206 ™ 0. 047

1) * % /R P<0.0l, *3K/;R P<0.05

2.3 [IEABALE S b
2.3.1 G YLpRAY
RATGRYFIEE H i A RR #9722 LA
mE 2 frs. Bilgma S ey PM, . PM, 5, NO, Al
0, Mk B2 K XHERE H 502 NECE W 3% 5 .
PM, o WA [R]85 i) B A — 5 B8 I 2800, I H
HERTHBS A 25, BAS, <152, 15~65 %,
=65 %1 RR G/ %°M1.0240, 1.0353, 1.0225,
1.021 6, JFAGIT2ER L, <15 F WG E
RR {H7E#E 5 1 d(lagl) , HAx AFEISTE 24 K (1ag0)
RBE K. NO, XA, <158 . 15~65% | =
65 2 1 RR {H4r 7 ~1.0206, 1.0139, 1.018 3,

1.0272, A GIFE S, A ANRER AR fa R B
RR A 7E Y K (lagd) K Bl kK. PM,  %F AL B
<15 %, 15~65 %, =65 % RR {H 5% K
1.0078,1.0575,1.0095, 0.996 1, & =65 % 4h
PAGIHFE X, <15 %X fERE RR fEir /5
1 d(lagl), ,\éé}\%‘ii’]fén%(lago)ﬁﬂmjt 0,

XEAE, <I15% 15~65% . =65 %) RR {H4>
S1°450.9393.0.9795,0.946 6, 0.926 0, I 4
TR, <15 S WHXERE RR EERE 3 d
<1ag3>1_£uﬂzjt, ,\A%J\ﬁi@mﬂﬁ:é d(lag6) ik
K. BAKUR 15 ~65 2 3% PM, i K. PM,,
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%l P 3 SRR 5418 0 S 15 e e
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2008 2009 2010 2011 Table 3 Increase in percentages with a 10 wg-m ™3
'.’-E 4001 (¢)PMyo increase in air pollutants for different groups
& 300f Gapiil b 7] WK E 53 L/ %
=200
5o o
|} =) I ] 1 24 2.5 .
2008 2009 2010 2011 A PM,, 0. 47
,I._E Rﬂ_(d)OJ 0, -1.21
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Table 4  Relative effects of air pollution on the number of daily hospital visits from cold ( multi-pollution model)
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