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Acute effect of ambient ozone pollution on death from circulatory diseases in Baotou City
LU Jing, ZHANG Xiao-mei, FENG Xiao-dong (Baotou Center for Disease Control and Prevention,
Baotou, Inner Mongolia 014030, China)

Abstract:

[Objective] Photochemical pollution has become a major concern in urban areas throughout
China as ozone (0s) has been linked to increased residents’ deaths. Therefore, this study aims to
evaluate the acute effect of O; on the circulatory death of residents in Baotou City.

[Methods] Daily meteorological data (average temperature, average relative humidity, average
air pressure, and average wind speed), selected air pollutants (PM.s, PMyo, SO,, CO, and O3), and
population circulatory deaths in Baotou City from January 1, 2015 to December 31, 2017 were
collected and analyzed descriptively. After controlling long-term trend, meteorological factors,
and day-of-the-week effect, a generalized linear model based on quasi-Poisson regression was
used to analyze the potential association between O; concentration and daily population death
from circulatory diseases. The excess risk and 95% confidence interval of mortality due to
circulatory diseases were calculated for per 10 ug/m? increase in Os.

[Results] The daily O; levels in Baotou city in the whole year, summer, and winter were 93.94,
138.70, and 52.51 pg/m?, respectively. The results of single pollutant model showed that the
circulatory disease mortality of general population (lagl), female residents (lagl), residents over
65 years old (lagl), and male residents (lag5) increased by 1.62% (95%C/: 0.38%-2.88%), 2.16%
(95%Cl: 0.48%-3.86%), 1.54% (95%Cl: 0.17%-2.92%), and 1.61% (95%CI: 0.27%-2.96%) for per
10 ug/m? increase in Os, respectively. The results of multi-pollutant model for the whole year
showed that when SO,, CO, and PM,s were introduced separately or SO,, CO, PM,s, and PMy,
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were introduced at the same time, the daily death risk of circulatory diseases associated with O; in general population, female residents,
and residents over 65 years old were increased; when PMy, was introduced alone, the risk was reduced in general population and female
residents, and increased in residents over 65 years old; when CO was introduced alone or SO,, CO, PM,s, and PM;, were introduced at the
same time, the risk in male residents remained statistically significant. The results of multi-pollutant model for summer showed that when
SO, was controlled alone or SO,, CO, PM,s, and PMy, were controlled at the same time, the risk of death from circulatory diseases in female

residents were elevated.

[Conclusion] O; pollution has an acute effect on the circulatory death of the residents in Baotou City, and the effect is stronger in summer

than in winter.

Keywords: ozone; circulatory mortality; acute effect; generalized linear model
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1.98 (-0.18, 4.18)
0.62 (-1.41, 2.70)
1.72 (-0.74, 4.25)
1.02 (-1.23, 3.32)
2.35 (-0.10, 4.88)
-1.82 (-5.58, 2.09)
-0.20 (-4.87, 4.71)
-0.89 (-5.57, 4.02)
-0.93 (-4.95, 3.26)
-1.57 (-5.50, 2.52)
-0.79 (-5.79, 4.48)

0.27 (-3.54, 4.23)
-0.57 (-4.58, 3.60)
0.30 (-3.51, 4.27)
-0.67 (-5.17, 4.04)
-0.86 (-4.89, 3.34)
-0.74 (-5.29, 4.02)
-6.91 (-13.53, 0.21)
-3.64 (-11.89, 5.38)
-2.72 (-11.06, 6.39)
-5.15 (-12.19, 2.46)
-6.40 (-13.29, 1.02)
-3.37 (-12.27, 6.43)

UE] « © P<0.05, RAHE 1d BIEHATT DM

3 g

BATRARHEENTUHT, BHEEE
BYE B Tl Bt 2B L=, TIER,
ZRENSTHT EXR@, SRYHBERAK, X
MR R ER MR K. Bk EERIE RS LUR K
NE, PESRIEFDVLBMIFREY, EEX,
BRMATESHIRERIFANE, TRERFTFH,

2015—2017 F €13k 1 PM, s F1 PM,, EHFEE T F 25,
B0, SEEMZFE EHED, 2015—2017 FHIIER
93.94pg/m’, BF TR BKP, BRI Z N0
FiF T, AN O, BAUFREN — M EEHMEP
7, AEUERN T BERENECRZF SRR
BN EM T FERIELMEENYEYS BIRRN
Mk e IV ERKEZ MBS R A ERALESE
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TIEEM B, AT AN E8. TTER.
ERIIEBEAERTHEERRIERKSTNY SR
KEIRABBHRARANRIRER, Wz 7, LAE
5 Ul =B B IR I OB O SRR R SR
& 22 B &SRR LG N, BASHR SR 0, REBIF &
SN AIENNERITR,

AiFF@E LW EE LT 2015F 18 1H —2017
F1LANBAREER SRENNBERBEARRSA
FETNERMZF B EUE, MR XEMRE S 0, 5t
ERBEHFRFEMRILTHEME, ERER, B8%m™
20152017 F=F2F. EFEMNELEF0,HIYRERD
51179 93.94. 138.70. 52.51ug/m*, B (BT SHE
MY, EENLFYRFEER—RINE (100 ug/m?) ,
EEFNEER_EINE (160 ug/m?) B, KSTRY)
ZBHEXMEDTETR, 0:5 PMys. PMi. SO, CO
28], BRMALAEXRN, AlgeRRA AT SEF RN
XA BEERIER, BETREMMNIEUFERN,
BT 0 IR

BXO5ABBERRAAEBFECTRNRNEG
MNBTEYEE DT ER, 0:FF 5 10ug/m?,
AfELABERBITRRAERIET X (lagl) & H01.62%
(95%CI : 0.38%~ 2.88%) , = T ® J ™ 2013—2015 £F
A 45 R 1.25% ¥, BT = A M 2006—2012 4 P 1
££ R 0.70% >, b T R #1 X 2005—2013 £ 7 1 45
£ 1.011%~1.017% >, ZR AR BT RAEMX B A
HE HFARURARAFEAOBEEEYS, &
MBI RS IERIET X (lagl) & HN2.16% (95%C! :
0.48%~3.86%) , >65% N B A AZERIL T X
(lagl) ¥ 1N 1.54% (95%CI : 0.17%~2.92%) , B4 EIF
RATEHFI T X (lag5) 1L H01.61% (95%CI : 0.27%
2.96%) , 0;X1<65 % ABHEN RS HERI BT M
FEHE0~7dLEEES ML, 175 0, X1 E REN
RAEBBEEEABNN, BLXMRBMST 0, FHK,
>65 % ABFIR<65 % ABEXT 0, BK. RIRFEMA
DER  BABE TEABE. >65 % ABERRUN
ERYBEFZITFEN (P<0.05), B AR R B lagos
HERITHEERNERITFENX (P<0.05), <65% ABf
BEFITFRENX (P>0.05), A, ST FREFRFAER
BELHZUEMEFESE, THIFR0,NEEEA
BRAHRIBEEN,

R TPNIT RN L TEMERER
FRETEMERBNEREAR -, Bos%c T

SEEWRY, BRABE. LM AR 655 AR
MEFGELd, HERITFEENX, KRPFEERE
%, REVABBETREASERBRATHN D ITERT
Bo EZSEMIEEFRHEIRS| N SO,. CO. PM, s T [F]
B5I N SO, CO. PM,s F1 PMyo B, 05 3T 2 ABE. L2
ABEF] >65 % ABER ALK EFR R T NN NS
FETRER (P<0.05) ; BIHS| N PMy, BT, 055
SABML M AB B RS RMRIE T XA 2 0m1E
F R SRER (P<0.05), XF>65 % AB B RSK
BT XN mETFR2TFRER (P<0.05) ; £t
5| N\ COEX[EBS 5| N\ SO,. CO. PM,s# PMyo BY, 05 X
EUABBETRARMBIET XA M (P<0.05) ;
<65 % ABEMTEIF RAEBIL TR KR AT
BRITFEENX (P>0.05), U EERERSO,flco5
PM,s Z Bl ZTEE RBHVEX &ML, SO, M cOR] 5
PM,s — 2 NIEIRIERER, MMMENBH RS, R
GENE, X—HRERS WongF P EEBHXH
HRER—H

BEXELRF O, MABBIRARAKERIL TR
DT ER, EFRIMIEH S0, 3 F BT EH S0, CO.
PM,s F1 PM,o B, O XXM ABENBIF R A ERRIET
IXUBS Y £ TED RS 1258 (P<0.05) 5 BAJRITHI COL PM,s
MPME, 0: XL M ABBIF RSERIET X
FMELTHITFEE X (P>0.05) ; BHIT S0, CO.
PM, s 1 PM, S [EIAT 5| N SO,. CO. PM,s F1 PMyo BY, 05
TS ABE BMABL >65 %5 ABE <65% ABEEIF
AGHERETNRHNEIYESRITFERX (P>0.05)0
ZFBEIRITH] SO, CO. PMys F1 PM;o FEBT S| N SO
CO. PM,s M1 PMyo BY, O 3T R ABE. BMEABE. A
Bf. >65 % ABf. <655 ABENRARERIELT XK
MY THITF RN (P>0.05)0 U EERIBRER
BEERZRAZZE, KROHNAERNEESTE
g, TENZHEHE, X—HRERS zhang F Y
£ EBHXARERFT—H. XAge_E LT
ERILAET, EF 0, FIRESHELIIR3IMGE, M
MENEERS 0; =EBE1ER, ZINEFBKRERIE,
XEBIERK, EEBEREMNEINEINEIREK, B2
FETXT 0, WRBEM N NEH—FHR.

KRAERESERR, RETABKENEGES
BRI AEMAK B 2R RR RIS A B B X PG AY B
TR, FBRAREEESFRIR, HRERN
RFRE-MNXR, FaeIMETHMIF .
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