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Correlations of PM,s and PM,, with emergency hospital visits for respiratory diseases
of residents in Urumqgi TENG Wan-ying®, YANG Hao-feng?, MA Long' (1.Department of
Toxicology, School of Public Health, Xinjiang Medical University, Urumqi, Xinjiang 830011, China;
2.Department of Public Health, Urumqi Center for Disease Control and Prevention, Urumqi,
Xinjiang 830000, China)

Abstract:

[Background] There are close correlations between exposure to fine particulate matters (PM,s)
and inhalable particulate matters (PMyo) and emergency visits for respiratory diseases, but the
correlations may differ across cities.

[Objective] This study assesses the relationships between ambient PM,s and PM;, concentrations
and daily emergency visits due to respiratory diseases in Urumgi.

[Methods] Data were collected on daily emergency visits due to respiratory diseases,
meteorological variables, and atmospheric pollutants in the city from 2016 to 2018.
Meteorological data included daily average temperature and relative humidity. Atmospheric
pollution data included daily mean concentrations of PM,s, PMyo, SO,, NO,, and CO and maximum
8h 0s. The emergency medical service usage data were sourced from the Urumqi Center for
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Disease Control and Prevention, and the meteorological and atmospheric pollution data were from six national monitoring stations in
the urban area of Urumgqi. Generalized additive model was used to analyze the relationships between PM,s and PM;, concentrations and
daily emergency visits due to respiratory diseases with adjustment for time trends, meteorological factors, and day of the week, and risk
estimates at individual (lag0-lag7) and cumulative (lag01-lag07) lag days were expressed as excess risk (ER) with 95% confidence interval
(95% ClI).

[Results] A 10ug-m? increase in concentrations of PM,s and PM;, at 1ag07 day corresponded to an increase of 1.99% (95% CI: 1.18%-2.80%)
and 1.43% (95% CI: 0.76%-2.10%) in daily emergency visits due to respiratory diseases respectively. The results of gender stratification
analysis showed that a 10 ug-m? increase in concentrations of PM,s and PMy, at lag07 day corresponded to an increase of 2.18% (95%
Cl: 1.16%-3.21%) and 1.50% (95% CI: 0.66%-2.35%) for male patients respectively; a 10 ug-m™ increase in concentrations of PM,s and
PMy, at lag04 day corresponded to an increase of 1.33% (95% CI: 0.15%-2.52%) and 1.02% (95% CI: 0.05%-2.00%) for female patients
respectively. The results of age stratification analysis showed that for the >65 years age group, a 10 ug-m? increase in concentration
of PM, s at lag06 day and PMy, at lag07 day corresponded to an increase of 1.67% (95% CI: 0.76%-2.57%) and 2.11% (95% CI: 1.19%-
3.04%) in daily emergency visits due to respiratory diseases, and for the <65 years age group, a 10 ug-m? increase in concentration of
PM, s at lag05 day and PMy, at lag02 day corresponded to an increase of 1.97% (95% CI: 0.59%-3.36%) and 1.44% (95% Cl: 0.67%-2.21%),
respectively.

[Conclusion] PM,s and PMy, concentrations may increase the risk of respiratory diseases among residents in Urumgi, and men and the
age group >65 years are more sensitive to such exposures.

Keywords: fine particulate matter; inhalable particulate matter; respiratory disease; emergency visit; generalized additive model
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Table 1 Daily average number of emergency visits for respiratory
diseases and relevant meteorological and air pollution indicators
in Urumqi from 2016 to 2018

bi=ton HE ®=IME P M Ps  ERAE

KISEY)

PM,s/pg:m” 64.6 00 210 320 89.0 397.0

PMuo/pg:m” 107.2 00 570 840 1290 6553

SO,/ug:m” 12.5 3.0 80 100 140 580

NO,/ug:m” 480 140 330 430 580 1410

co/mg:m? 1.4 0.4 0.7 0.9 1.8 5.4

0s/ug'm” 70.1 00 370 690 100.0 162.0
It S ES

BIgRE /°C 82 -258 20.9 10.6 50 321

HEXTEE /% 57.5 100 380 600 760 970
MR RFRR S AR

B 3.6 0.0 2.0 3.0 50 130

T 2.4 0.0 1.0 2.0 30 100

At 5.9 0.0 4.0 6.0 8.0 17.0

R2 2016—2018 FEEATH AR SRS [IKEEREHN
HEXEEH ()
Table 2 Correlation coefficients between air pollutants and
meteorological factors in Urumqi from 2016 to 2018 (r)

T8  PM,s PMy, SO, NO, CO 0, Eig TEW
BE  EE

PM,s 1.00 0.85" 077" 084 086" -0.67"" -0.72"" 0.52"
PMyo 1.00 072" 077" 0.69" -046" -0.48" 021
S0, 1.00 081" 076" -048" -0.54" 028"
NO, 1.00 0.82" -0.56" -0.61" 036
co 1.00 -0.69™ -0.79" 0.61*
0, 1.00 086" -0.77**
RISRE 1.00 -0.82**
HERHEE 1.00

[3E] #* : P<0.01,
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Figure 1 The risk of emergency visits for respiratory diseases
associated with every 10 ug:m? increase of PM, s concentration
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Table 3 The biggest effect of PM,s and PM;, on the emergency
visits for respiratory diseases of residents of different genders and
ages in Urumai [ER (95% Cl)/%]

. PM; s PMo
HH D
lag ER 95%Cl lag ER 95%Cl
451 Bt 07 2.18"" 1.16~3.21 07 1.50" 0.66™2.35
i 04 1.33" 0.15~2.52 04  1.02° 0.05~2.00
FEiE /% <65 05 1.97* 0.59~3.36 02 144 0.67~2.21
=65 06 2.11" 1.19~3.04 07 167" 0.76~2.57

[3¥] * : P<0.05 ; ** : P<0.01o
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