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Effect of short-term atmospheric PM, s exposure on cardiovascular mortality in China: A meta-
analysis WANG Xin, ZHANG Xingguang, GAO Chenghua, FANG Xin (School of Public Health, Inner
Mongolia Medical University, Hohhot, Inner Mongolia 010110, China)

Abstract:

[Background] Fine particulate matter (PM,s), the main pollution component of atmospheric particulate
matters, is closely related to the occurrence and development of cardiovascular disease.

[Objective] This study is designed to investigate the short-term effect of atmospheric PM; s
concentration on cardiovascular mortality in China.

[Methods] The databases of Wanfang, VIP, China National Knowledge Infrastructure, and
PubMed were searched for the literature reporting a relationship between PM,s concentration
and cardiovascular disease mortality in China since January 1, 2000-April 22,2020 using fine
particulate matter, ambient particulate matters, cardiovascular disease, and mortality as key words
in either Chinese or English. The percentage of cardiovascular disease mortality (ER) with each
increase of 10 ug:-m? PM,s was used as the effect index. A short-term effect was defined as <7d
continuous exposure to any index pollutant. Stata 15.0 software was used for meta-analysls.

[Results] A total of 581 articles were retrieved, and 18 articles were finally included according to
inclusion and exclusion criteria. The random effect model showed that for every 10 ug-m? increase
in PM,;s, the mortality rate of cardiovascular disease increased by 0.51% (95% Cl: 0.37%-0.65%),
’=80.2%. After subgrouping PM,s annual average concentrations, the heterogeneity of the
concentration =75 pg-m™ group decreased significantly, and the heterogeneity results of the
subgroups of different methods and lag effects and the sensitivity test results were found no
significantly change. Egger’s test results indicated publication bias (P<0.05).

[Conclusion] Higher PM, s concentrations may increase the mortality of cardiovascular disease.
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Figure 2 Meta-analysis forest map of PM, s associated with
cardiovascular disease mortality in China (random effects model)
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Table 1 Basic characteristics of included literature

%’—f’ﬁ% Eﬁfﬁﬁ . HRER RS BARAE BERE £R (95%CI) THERE PMZ,SFEEXQE/ (ug‘m'a}s(iiis)

First Author Year of publication  Year of study Area Method Lag effect Lag days  PM,;s concentration/ (ug-m~) (xts)
Kan H ™ 2007 2004—2005 = BHEFS)  BFRE  0.41 (0.01~0.81) lag01 56.4+1.34
Yang cx ™ 2011 2007—2008 TN RHIRZX BRI 1.22 (0.63~1.68) lag02 70.1434.6
May ™ 2011 2006—2008 SRR HOIRX  BFE  0.53 (0.090.97) lag02 75.0£43.0
Huang W ™ 2012 2004—2008 B AR BRI 0.27 (0.080.46) lag02 176.7+103.8
R 2013 2007—2008 It RHIRZX. R 0.80 (0.1071.50) lag0 78.0£54.3
germ ™ 2016 2013—2015 =M KHElRES  BFRMR 1.0 (0.05~2.36) lago7 46.8+26.6
serpE e 2016 2011—2014 T BHEFS]  BARGM 0.53 (0.13~0.94) lag03 58.3°
LnHL™ 2016 2013—2015 rE BHERES  RAMAE  2.76 (1.55~3.99) lag03 438"
LinHL™ 2016 2013—2015 eI NEFEY  RIRWN 2.37 (1.3873.37) lag03 459"
spepg e 2017 2013—2015 ARE BHElFEsl  EFRRLZ  0.29 (0.10~0.47) lag01 117.04£99.0
peripg 1o 2017 2013—2015 N BHEFS]  EARGM 0.44 (0.05~0.83) lag01 79.0455.0
Chen ¢ 2017 2013—2015 FRE30E  BHEIREG]  EERMAEZ  0.12 (0.001~0.25) lag0 71.7460.9
M5k - S5ma R 2018 2014—2016 B&AF HFHIRXX  HEERME 100 (0.1071.80) lagd 70.6461.1
ST 2 2019 2015—2017 I7137 EEFS  BXRME  0.27 (0.1770.41) lag0 52.2432.6
FEEY 2019 2013—2017 SR BHEES]  BRE 1.01 (0.66~1.36) lag0 69.2+44.3
g™ 2019 2013—2017 sl BHEFS]  BARGM 1.50 (0.26~2.75) lag02 32.0+19.7
zxE " 2019 2005—2011 b= BHERED  ERE 0.50 (0.3670.63) lagl 75.9453.8
wu T 2019 2014—2017 =M BiElFESI  BRRMN  0.26 (-0.55~1.08) lag2 53.3+27.2
Xu Jx 2 2019 2007—2016 AR BHEFS)  BERRE  0.18 (0.09~0.36) lag2 72.6445.2
Tian Q" 2020 2012—2014 s RhERES]  EBERME  0.19 (0.0470.33) lag2 55.0°
D] * : Xk EAREE SR,
[Note] * : No standard deviation data in the literature.
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Table 2 Subgroup analysis results
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No.of  ER (95%Ci) P r
literature

zE
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PM,s FEFIREIRE /
(ugm?)

PM,sannua average
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<75 13 0.61 (0.40~0.81) <0.001 84.4%

=75 5 0.40 (0.28~0.52) 0.216 29.2%
I e il 07
AR BRI 0.65 (0.41~0.89) 0.019 80.4%
Lag effect Cumulative effect
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=753 il |
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Method Time-series
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5 0.70 (0.30~1.10) 0.006 72.3%
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Figure 3 Meta-analysis funnel chart of PM, s associated with
cardiovascular disease mortality in China
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