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ABSTRACT Objective: To study the effects of airborne particulate matter on chronic obstructive pulmonary disease (COPD) in
Zhangjiakou city, and to analyze the effects of airborne particulate matter on population with different characteristics. Methods: The
inpatient records of COPD patients in 2 top three hospitals in Zhangjiakou city from January 1, 2013 to December 31, 2015 were
obtained from Zhangjiakou medical insurance office; air pollution monitoring data were obtained from the China environmental
monitoring station website; meteorological data were obtained from Zhangjiakou Meteorological Bureau. A generalized additive model
(GAM) was established, and after controlling long-term trends, week effects, and temperature and humidity effects, the conditional
Logitic regression method was used to assess the effect of PM,s and PM,, on the number of inpatients of COPD. Based on different
characteristics of the patients (sex, age, season), stratified analyses were performed to assess high-risk population of particulate
contamination. Results: A total of 1984 inpatients with COPD from 2 top three hospitals were enrolled in this study, among them, there
were 1258 male patients (63.4%), 726 female patients (36.6%), 678 patients over 75 (34.2%), 936 patients over 60~75 (47.2%), and 370
patients (18.6%) below 60 years old. The yearly average concentration of PM,; and PM,, from 2013 to 2015 years was [(36.54% 20.34)
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pg/m’, (84.37+ 52.54)ug/m’], [(34.50+ 27.08)ug/my’, (78.43% 69.78)pug/m’], [(32.04+ 21.35)ug/m’,(75.46% 50.02)ug/m’]; the effect of
both on COPD was the greatest when they moved average lags 3d, that was to say, with an increase of per 10 pg/m?® of PM,, the number
of inpatients with COPD was increased by 1.90% (95%CI:1.002-1.033, P<0.05), with an increase of per 10 pg/m* of PM,,, the number of
inpatients with COPD was increased by 2.10% (95%CI:1.005-1.045, P<0.05). The results of stratified analysis showed that PM,; and
PM,, was increased by per 10 wg/m? and the number of female inpatients with COPD was increased by 1.09% and 1.14%, the difference
was statistically significant (P<0.05). For more than 75 years old patients, the number of inpatients with COPD was increased by 1.03%
and 0.99%, the difference was statistically significant (P<0.05). But for the patients below 60, 60~75 years old, men and the seasonal
stratification analysis, there were not statistical significance in PM,s and PM,, concentrations and the number of inpatients with COPD

(P>0.05). Conclusion: Particulate matter contamination can increases hospitalizations of COPD,and the patients over 75 and female

patients are more sensitive to it.
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Table 1 Air pollutants data and meteorological data during 2013-2015( xzs )

Project 2013 2014 2015
PM, ¢/ (pg/m’) 36.54+ 20.34 34.50+ 27.08 32.04+ 21.35
PM,y/(pg/m’) 84.37+ 52.54 78.43+ 69.78 75.46% 50.02
SOY/(pg/m?) 36.79+ 25.14 52.17+ 33.65 30.49+ 21.89
CO/(pg/m’) 0.69% 0.31 1.12+ 0.53 0.81% 0.46
NO,/(ug/m?’) 26.78+ 10.84 27.69% 13.74 25.47+ 13.02
Oy/(png/m’) 107.1%+ 45.43 83.92+ 36.71 96.45+ 42.34

Temperature/(C) 12.67+ 10.04 13.01+ 10.13 12.84+ 10.13
Humidity( %) 0.59+ 0.21 0.63% 0.19 0.60% 0.18

22 GAM HIAH%ER

22.1 BERYEE P HIELE K LS 1-5d(lag0~lags)
TG QeI AR, FLRKUE UL AR 20 PMLs B PM,, £ET 5 3d
iiF, % COPD ABE KA S, PM,s 471 10 pg/m’, 3d J5 )&
F& A H COPD fE B¢ A U 1.90% (95%C1:1.002-1.033, P<O.

05); PM,, #5510 pg/m®,3d J5 /& R4 H COPD Bt A1k
N 2.10% (95% CI:1.005-1.045,P<0.05), il 7 J5 B 8] £ 14
PM,5.PM,, #k £ 5 COPD £ B AR A G L Gt 5 X
(P>0.05).
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Table 2 Results of single pollutant model
Lag time(d) Index ERI1% OR 95%CI P
PM,; 0.67 0.986 0.975-0.997 0.094
° PM,, 0.79 1.004 0.998-1.014 0.671
PM,; 0.69 1.002 0.987-1.013 0.076
: PM,, 0.92 1.005 0.996-1.014 0.241
PM,; 1.05 1.001 0.988-1.015 0.647
2 PM,, 1.13 1.006 0.997-1.016 0.094
PM, 5 1.90 1.019 1.002-1.033 0.031
’ PM,, 2.10 1.021 1.005-1.045 0.019
PM, 5 0.85 1.009 0.997-1.019 0.068
) PM,, 0.93 1.004 0.995-1.012 0.632
PM,; 1.08 1.006 0.996-1.011 0.730
: PM,, 0.99 1.007 0.997-1.016 0.061
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Table 3 Results of double pollutants model
Indexes ERI% OR 95%CI P
PM, SO, 1.04 0.996 0.983-1.021 0.020
PM,s+CO 1.12 1.001 0.995-1.104 0.057
PM,+NO, 0.98 0.997 0.980-1.036 0.015
PM,+0; 1.02 0.999 0.982-1.026 0.063
PM,,+S0, 1.32 1.002 0.989-1.021 0.004
PM,+CO 1.07 1.011 0.996-1.043 0.005
PM,+NO, 1.21 1.009 0.997-1.041 0.006
PM,+0; 1.31 0.998 0.981-1.010 0.007
RADEDNER
Table 4 Results of stratified analysis
Classification Index ERI% OR 95%Cl P
PM,; 1.02 0.994 0.981-1.002 0.079
Male
PM,, 1.15 1.005 0.996-1.017 0.052
Gender
PM,; 1.09 1.010 0.993-1.025 0.021
Female
PM,, 1.14 1.012 0.987-1.031 0.009
PM,; 1.21 1.008 0.997-1.020 0.061
=60
PM,, 1.08 1.015 0.998-1.032 0.426
PM, 5 0.98 1.021 1.003-1.045 0.364
Age( years) 60~75
PM,, 0.88 1.003 0.987-1.018 0.072
PM, 5 1.03 1.011 0.997-1.033 0.024
=75
PM,, 0.99 1.014 0.998-1.036 0.030
Cold season PM,; 1.12 0.997 0.982-1.007 0.052
Season
Warm season PM,, 1.03 1.003 0.996-1.012 0.143
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