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Association of PM;;s from Dust Events with the Number of Daily Outpatient for Respiratory and
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Environmental Medicine and Toxicology , Shanxi University, Sangxi, Taiyuan 030006, China )

Abstract: [ Objective ] To explore the association between the concentrations of particulate matter < 2.5 pum in average
aerodynamic diameter ( PMs)in the atmosphere and the number of daily outpatient for respiratory and cardiovascular ( CV )
diseases. [ Methods ] All major hospitals in the city of Wuwei were selected to report the number of outpatients for respiratory and
CV diseases during March 1* to May 31* in 2004. The association between the concentration of PMy5 in the atmosphere and daily
outpatient number for the above mentioned diseases was investigated. A semi-parametric generalized additive Poisson regressions
model ( GAM ) was fitted to the logarithm of the expected values of daily outpatient number, controlling for smooth functions of
long time trends, season, meteorological variables, and calendar effect. [ Results ] (1 )PM,s concentration was significantly

correlated to the number of total respiratory diseases in males and females with a lag of 2 days and 1 day respectively. PMas
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concentration was also significantly correlated to the number of bronchitis for males and females with a lag of 1 day and 3 days,
respectively; to the number of upper respiratory tract infection( URTI )for males and females with a lag of 2 days; to the number
of pneumonia for males and females with a lag of 3 days and 2 days; and also to the number of chronic obstructive pulmonary
diseases ( COPD ) for males with a lag of 2 days; but not significantly correlated to the number of COPD for females; (2 ) There
were significant correlation between PM2;s and the number of total CV diseases for males and females with a lag of 3 days; between
PM: 5 and the number of rheumatic heart disease for males and females with a lag of 0 days and 1 day, respectively; between PMys
and the number of hypertension for males with a lag of 1 day, but there was no significant correlation between PM, s and the number
of hypertension for females. PM, 5 concentration was also significantly correlated to the number of ischemic cardiovascular diseases
for males and females with a lag of 1 days and 5 days, respectively; to the number of arrhythmia for males with a lag of 3 days;

to the number of congestive heart failure for males and females with a lag of 5 days and 2 days, respectively.(3 )1t was shown
that in co-pollutant model and multi-pollutant model analysis, after adjusting for SO, and/or NO,, there was a decreasing effect
of PMy5 on relative risk ( RR ) of daily outpatient number for respiratory diseases with statistical significance. Nevertheless, after
adjusting for other pollutants, neither SO2 nor NO, was significant associated with the RR for daily outpatient number for respiratory
diseases.( 4 )t was also shown in these models that, after adjusting for SO, and/or NO,, there was a decreasing effect of PM,s on
the RR of daily outpatient number for cardiovascular diseases with statistical significance. After adjusting for other pollutants, SO,
was still significantly associated with the RR of daily outpatient number for cardiovascular diseases for males; after adjusting for
S0z or PM,5/S0,, NO; was significantly associated with the RR of daily outpatient number for cardiovascular diseases for males.
However, neither SO, nor NO, was significantly associated with the RR of daily outpatient number for cardiovascular diseases for
females. (5 )Categorical model of PM.s showed that relative risks of respiratory diseases ( bronchitis, URTI, pneumonia, COPD )
and cardiovascular diseases ( rheumatic heart disease, hypertension, ischemic cardiovascular diseases, arrhythmia, congestive
heart failure ), which we studied, increased with PM2s concentrations or intensity of dust events ( from normal clean day, light
(1)PM,s derived

from dust events was positively associated with increasing of outpatient visits for many respiratory and cardiovascular diseases in

contaminated day to blowing sands day, dust storm day )with a dose-response relationship. [ Conclusions ]

males and females with the effect of various lags. The effect of dust and sand events on the male subjects with hypertension was
higher than those on the females. (2 )There was a dose-response relationship between the PMas concentrations and relative risks
of respiratory and cardiovascular diseases. (3 ) Because of strong association between concentration of PM,s and intensity of dust
events, the relative risks of many respiratory and cardiovascular diseases increased with intensity of dust events; normal clean
day < light contaminated day < blowing sands day < dust storm day.( 4 )In this paper, the categories of dust events were divided
firstly according to the levels of airborne PM.s. This method was more scientific and reliable than that according to the air visibility.
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Table 1 Description of daily respiratory and cardiovascular outpatient number from March 1st to May 31st in 2004, Wuwei City, Gansu Province

##% ( Diseases ) PEP)(Sex)  HfH(Mean) PRMEZ(SD) AU/MA(Minimum) Ps  Po  Ps  BKfH( Maximum )
WEIR R Yi#57% ( Respiratory diseases )
5% # ( Tracheitis and bronchitis ) B (Male) 10.12 5.75 0 600 1000 13.00 37
% (Female ) 8.07 436 0 500 800 11.00 24
i E RS (URTI ) 5 (Male) 40.84 1495 13 3000 4000 5275 76
2 (Female) 33.89 14.19 8 2400 33.00 43.00 90
#9¢( Pneumonia ) B (Male) 14.59 79 1 800 13.00 20.00 39
2 ( Female ) 8.16 472 0 425 700 1100 21
1B E IR (COPD) 2 (Male) 992 513 1 600 1000 14.00 21
% (Female ) 933 579 0 500 800 14.00 28
PRI B A ( Total respiratory diseases ) 5 (Male) 7835 27.09 26 53.00 83.00 95.00 140
% ( Female ) 6233 23.94 12 4400 6400 77.00 145
Lo ML YA ( Cardiovascular diseases )
4L BERS ( Rheumatic heart diseases ) 5 (Male) 1.90 1.48 0 100 200 200 6
% (Female ) 3.02 249 0 100 300 4.00 14
3 1L FE ( Hypertension ) 5 (Male) 3.48 2.18 0 200 300 500 9
% (Female ) 444 3.02 0 200 400 600 16
et #0 1t B 2259 ( Tschemic cardi lar di ) B(Male) 3.12. 239 0 100 300 4.00 12
% Female ) 322 2.33 0 1.00 300 5.00 10
%% ( Archythmia ) B (Male) 248 226 0 100 200 400 9
% ( Female ) 225 2.09 0 100 200 3.00 1
Feifi 0 F13638 ( Congestive heart failure ) 5 (Male) 1.53 139 0 025 100 200 6
. % ( Female ) 110 141 0 000 100 200 7
J0o 11 FRGEBEH ( Total cardiovascular diseases) - B (Male ) 1463 634 1 11.00 1500 19.00 27
% (Female ) 15.93 6.82 1 10.00 17.00 21.00 31
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