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The relationship of air pollution and respiratory diseases: Evidence from

micro data of a hospital in Chongqing

WANG Feng, LIU Xin
(School of Economics and Business Administration, Chongging University,

Chongqging 400044, P. R. China)

Abstract; Based on the micro data of 45 380 cases of respiratory diseases in a hospital from January 2013 to
December 2018, this paper uses the Poisson regression model to analyze the statistical relationship between
urban air quality and the incidence of various respiratory diseases. The confirmed amount of various
respiratory diseases in the hospital was used as the proxy variable of the incidence of respiratory diseases
and matched with the monthly average concentration index of various air pollution of Chongqing from the
monthly report of urban air quality issued by the Ministry of Ecology and Environment of the People’s
Republic of China. The results show that air pollution is an important inducement of respiratory
diseases. When the monthly average concentration of PM,; increases by 1 pg/m’, the number of cases of
bronchial asthma, chronic bronchitis, upper respiratory tract infection, community-acquired pneumonia,
emphysema and chronic obstructive pulmonary diseases will increase by 0.2% to 1.1%.
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Table 1 Case number of respiratory diseases in a hospital in Chongging (2013 —2018)
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Table 2 Descriptive statistics of variables

A5 i I /ME KRME  PHE fRfEE HAR
PM,;/(pug+ -m™*) 23 127 49.35 21.33 48
PM,o/(pg + -m®) 43 176 75.5 25.22 48
SO, /(pg » -m™*) 7 27 12.79 4.32 48
=305 e ¥8 bR NO,/(pg* -m™*) 31 58 45.15 6.39 48
CO /(pg+ m™*) 0.9 2.3 1.28 0.30 48
O;/(pg+ m ) 29 209 113.71 53.77 48
RGP LA R 2.95 9.43 4.81 1.18 71
A W B 7 73 32.60 13.99 72
18P KA R 14 241 145.88 63.21 48
b P 1 2R 40 ek e 109 909 535.54 188.07 48
DX AR A 1 il 10 97 41.42 18.28 72
PR B 1012 9% B4 41 T 1 i e 5 31 10.83 9.32 12
it = Mok 15 142 83.33 30.14 48
5 M BH 28 1 il % s 16 80 35.82 14.80 60
Jits 2 A i vg 4 28 12.64 4.31 72
Zk 0 WURE ST 0 5 2.14 1.35 72
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A3 F X MY ZIEREARD 22 508 A8 e XORLY 45 4R 22 1 SR B, 88 AR OG0 T X 4% 28
-0 28 GE B i R 5 25 TG B JEE A SR 45 AR ke 3 BT
R3 EESRAENRAZERFHLENEXRY

Table 3 Correlation coefficients between air pollution and respiratory diseases

xR ' ke X3 o0 - YRR ZENE Rt 2kl
2! =) =0 v 41 Jz Jz —\‘
W% P RER RGEBR RN R Jiti 5 it A ¥ 3
M 0.460""  0.482"" 0.205 0.587""  0.695"  0.458™"  0.627""  0.248" 0.043
0,001 (0,001 (0.238) (0.000)  (€0.012)  (0.001) (0.000)  (€0.089)  (0.772)
oM 0.476""  0.462"" 0.236 0.570™"  0.690™  0.475""  0.652""  0.267" 0.080
10

(0.001) (0.001) (0.172) (0.000) (0.013) (0.000) (0.000) (0.066) (0.589)
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O 0.636™"  0.586" 0.164 0.646" 0.582™  0.511"" 0.675" 0.283" 0.071
o (0.000)  (0.000) (0.346) (0.000) (0.047)  (0.000) (0.000) (0.051)  (0.633)

\O 0.171 0.459 0.203 0.353™ 0.435 0.531"" 0.293* 0.347" 0.080

’ (0.247)  (0.001) (0.243) (0.014) (0.157)  (0.000) (0.044) (0.016)  (0.589)

o 0.462™"  0.462™ 0.177 0.555 0.598"  0.431" 0.534 0.253" 0.016
(0.001)  (0.00D (0.310) (0.000) (0.040)  (0.003) (0.000) (0.083)  (0.914)

o —0.265" —0.421"™"  —0.280 —0.569""  —0.409 —0.371"" —0.347" —0.263° —0.064

’ (0.069)  (0.003) (0.104) (0.000) (0.187)  (0.010) (0.016) (0.071)  (0.667)
ZERIGY 0.208” 0.480""" 0.195 0.404 """ 0.795  0.487 0.624 —0.074  —0.130
A8 EL (0.083)  (0.001) (0.190) (0.001) (0.002)  (0.001) (0.000) (0.538)  (0.279)
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o Bl R AR Ry, A TR A S B S 2 AR G RIS B A, TR RA O A B S R R R iy, IR
PEEIE ; X S PE A, WA RS B ) b IR A0 I I AR G5 R 8 AH G Y IR R A 46 = TS AR pollution,
PR S A R 2R 4 ) A8 SE S temp, B H BRISEE sun, o 3048 BT SE 2R R IR s 8 i B8 e U8 T
D3 AFECE BT Ge AR ) A b B A% R £ 700 v B R W (www. weather. com.cn) . AR5 A ¢ & P40 B 19 45
F s PUH BT iR AL 4G F 0 R g g | kO IURE B P 26 5 28 05 Y e H B2 B0 vh S A G 1Y 9 L [ I AN
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SRR R Y SR AR et L T RLE B BCR BSR4 T U7 (maximum likelihood estimate, MLE)
Xt i AR Lt Il AR AL JEAT Ak 1T . 5 PRTIT PML.s 3 35 9% B %8 R W R 5 5 98 1012 5% T 9 A T 45 A€ 4 o,

T A (T EOCEOE A P (] VTR (1 B K BLAR A T 45 SRR B PML s H S v B N 1 pg/m® 4 H 2R
O W Wi - 25 B 120 BSR4 1.1 06, 1B M SR RO RIS B B R 4R e 29 0.8 00, BRI R g R g
B2 5 ) B R A R 2 0.2 00 o Ak DX AR AS P It R 7 2 8012 1) KO K B 29 0.7 04 i A ST X 12 i 1)
B K B w24 0.5 040 48 M B ZEME it 0 7 B A 20 B AR KBRS 2 1260, IR SEIESS IR R W] PM,; i5 2
P % 2R 48 35 05 2 9 110 B LA TR, iy o 858 K R 8 36 10 A U o (HL A T % S I FE AR X i), PML 5 4 15 41 o8 4 Al
e AL MR IS BOR S5 I06 . BR T UG IR LAAN , 3 4 A B RLSR L FE T A T A R 45 AR
HE 23 A HE AR IR, % AT ASE TR vl %) fige o 208 kB 605 R T (1) ik 08 o A TR 720 1t 45 2B P IR R B B 12 1 1 254K

F4 PV BHRE IR R SR W10 B H MR AR A LA 5 i 45 R

Table 4 Maximum likelihood estimation results about PM, ;s and respiratory diseases

St T A o
MRER e ffRX RRPRR ARG om0 WGFEEEERE B
1Ly Jz > = v Jz Jz 4\‘
W i KER S PE it i 4& ity 5% 9 Ji 92
oM 0.011" 0.008 " 0.002 """ 0.007 " 0.035 0.005 " 0.010"" 0.002
. (0.000) (0.000) (0.000) (0.000) (0.194) (0.000) (0.000) (0.466)
0.034 " 0.002 —0.000 —0.005 —0.058 —0.006 —0.004 —0.001
temp,
b (0.000) (0.644) (0.002) (0.460) (0.278) (0.138) (0.541) (0.946)
—0.002"*  —0.001"" —0.000 —0.001 0.007 —0.001 0.001* —0.001
sun,
(0.002) (0.007) (0.000) (0.223) (0.003) (0.126) (0.037) (0.467)
o, 2440 4,629 6.296 " 3.473"" 1.210 4.351"" 2.879 " 2,442
Jia 2R/
(0.000) (0.000) (0.050) (0.000) (0.515) (0.000) (0.000) (0.000)
B 54.206"  280.236™"  40.737"" 91.291 " 44,828 115.953""  65.179"" 4.356
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.226)

FEA 7 46 months 46 months  35months 46 months 11 months 46 months 46 months 46 months

TE AR5 A F R RS TR MR, LA 7 P FRORAE 5040 1% 0 BAR B KF T 3,

F 5 M TARSCHR W B T A 2 S G MRS IR W AR GE O B 2 A [ U TR R R AR A T AR R
AR 2 05 T 2 BB SR AR AR Al T AR v T T AU R A B S S0 cemp, 1 H BRI EL sun, o A
K SHATHE R K E . PM,; . PMy, (SO, \CO 15 e LR 23 05 Je 258 A 18 805 SO0 W g IR R S0 U R L LI
W 22 G R e Ak DA P il 2 i = 7R 8 1P L 58 P8 s A 12 ik 22 1) ) A R ALK A 3T R O IE L HLR 3 Y
5T 0, R WA T5 Y hn 2ok BRI R G290 B B 12 5 BB I . NO, 75 B 5 4R DXRAG P il 58 40 7
JilE 58 R fis S e Ffr R LA B HG A R I R SR R 12 i 2 AL BAEAE BIR G R . BRI R 2 S R
TS TG Y M) A B B TG ok AR H 8 28 005 £ i KORE 08 A R A 4 i 8 12 R i AR R SR S TS e 2
MEPEI R BOR N Z —, 5 EIRPTEEE AR, % 3 BoR b PR Ui e 5 4 2S5 Y W0k B 2 1)
AFFAEAAEIEZR AR 5 AT (0] U ASE TR A AL R A 11 235 2R 3 W 2 095 e 2 g 104 o A0 ol R 98 TR e
AR . 3% 3 S i Jih 8 12 d 5 4% i s AT S WDV B 22 R A AR IR AR SGOC &R L (L3R 5 B IA R [l )5 46 1
B RALL IR A T 45 SR W] 25 075 Y % 5 15 R R0 S8 P o g ) DU I 5
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Table 5 Maximum likelihood estimation results about air pollution and respiratory diseases
) BB T B R
i R .
PM, PM,, SO, NO. CO ERIGRGE AR
0.011"" 0.009 " 0.070 " 0.022" 0.960 " 0.102"
pollution,
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000)
0.034 """ 0.036 """ 0.039 " 0.024 " 0.032"" 0.039 "
temp,
’ (0.000) (0.007) (0.000) (0.002) (0.000) (0.000)
—0.002"" —0.003"" —0.003™" —0.002"" —0.001 —0.004 ™"
sun,
(0.002) (0.001) (0.000) (0.006) (0.283) (0.000)
2,440 2,297 2.030"" 2,172 1.649 ™ 2.584 "
R T
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
X 54,206 60.4727" 101,114 20.56 60.272" 73.988 "
IR I
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FEAS 46 months 46 months 46 months 46 months 46 months 69 months
fiff o0 o B R AR i M SRR
0.008 " 0.006 " 0.051" 0.032" 0.575™ 0.161"
pollution,
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000)
0.002 0.001 0.004 0.005 —0.003 0.001
temp,
b (0.644) (0.869) (0.209) (0.180) (0.343) (0.779)
—0.001"" —0.001"" —0.001" —0.001" 0.000 —0.001™
sun,
(0.007) (0.000) (0.000) (0.034) (0.987) (0.000)
4,629 4,618 4,348 3.506 4,286 4,283
T 75
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
‘ 280.236 " 269.584 " 418.731"" 282.538"" 253.595"" 294.230""
LR H
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FEAS 5 46 months 46 months 46 months 46 months 46 months 46 months
fiff o 7 B R o« b P R G SR
0.002 " 0.002 " 0.006 " 0.006 " 0.085" 0.074 "
pollution,
(0.000) (0.000) (0.002) (0.000) (0.026) (0.000)
—0.000 0.001 —0.002 0.000 —0.003 0.017 "
temp,
’ (0.002) (0.523) (0.002) (0.970) (0.180) (0.000)
—0.000 —0.000 —0.000 —0.000 0.000 —0.002""
sun,
(0.000) (0.000) (0.000) (0.669) (0.750) (0.000)
6.296 6.219 6.342" 6.083 " 6.302 5.797
R T3
(0.050) (0.000) (0.000) (0.000) (0.000) (0.000)
40,737 53.894 32.1427 39.692 31.533"" 263.523""
IgR L
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FEAS 1 35months 35 months 35 months 35months 35 months 35 months
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% 44 %
gxS
B B i TR AR - Ak XA T 4
R 2 - :
PM, 5 PM,q SO, NO, CcO HRTGREGE R
0.007 " 0.006 """ 0.045™" 0.005 0.483 " 0.117"
pollution,
(0.000) (0.000) (0.000) (0.371) (0.000) (0.000)
—0.005 —0.005 —0.004 —0.017"™ —0.010" 0.017 "
temp,
’ (0.460) (0.412) (0.544) (0.007) (0.098) (0.000)
—0.001 —0.001 —0.001" —0.001"" —0.000 —0.003""
sun,
(0.223) (0.116) (0.092) (0.282) (0.994) (0.000)
3,473 3.443"" 3.268"" 3.843"" 1.649 ™" 3.104™
R T3
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
91.291" 90.414 ™ 118.400 " 64.937 " 81.094 " 122.662""
IR Ik
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
FE A 46 months 46 months 46 months 46 months 46 months 69 months
i TP o B i AR - A T M il R
0.035 0.038 —0.108 —0.009 0.298 1.849 "
pollution,
(0.194) (0.327) (0.433) (0.734) (0.735) (0.003)
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