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Industrial development and popularization of transportation
bring the convenience of life and also cause air pollution.
Gender differences in airway pathogenesis can be
characterized as airway structure, immunological,
environmental exposure and sociocultural determinants.
Therefore, the effects of air pollutants on respiratory
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health should be explored among different genders to
charify mechainsms in males and females.

We will use data of air pollutants (NOX ~ NO2 ~ 03 ~ PM2.5 ~
PM10), temperature, humidity and rainfall from air
monitoring stations of EPA of 2014~2018. We also recruited
809 doctor-diagnosed asthmatic patients patients from
Chang-Gung Memorial Hospitals from 2014 to 2018. We
analyzed 415 patients whose residential address was within
3 km from the air quality monitoring stations after
excluding cases with missing data. We also apply geographic
Information System (GIS), land use regression model to
explore the effects of air pollution on asthma health
effect among genders.

The adjusted R2 of developed LUR models of PM2.5, PM10, 03,
NO, NOZ and NOX were 87.7% ~ 89.6% ~ 81.9% ~ 90. 1% ~ 93. 2% and
88. 6%, respectively. The 415 asthma patients was 168 males
(40.5%) and 247 females (59.5%). After adjusting for
potential confounding factors, the use of inhaled
corticosteroids history, and the use of oral
corticosteroids history at patients’ baseline, seasonal
average concentrations of PMI0 as estimated by LUR model
increased 1 wxg/m3, and a negative association was found in
FEV1, FVC, and FEV3, with a negative association also being
found for FEV1 -0.002 (95% CI: -0.004, -0. 000),
post_FEVlpred -0.071 (95% CI: -0.138,-0.003), FVC -0.002
(95% CI: -0.004,-0.000), and FEV3 -0.002 (95% CI:-0.004, -
0.000), respectively in females, however, but not in males.

In the present study, LUR models were useful to predict
seasonal average concentrations of PM2.5, PM10, 03, NO, NOZ2
and NOX in Kaohsiung. All adjusted RZ are larger than 80%.
In gender-specific analysis, seasonal average
concentrations of PM2.5, PM10, NO, NO2 and NOX were
negatively associated with lung function in females, but
not in males. These information will be helpful in
promotion of public health and hygiene policy.

air pollutant, lung function, inflammatory marker
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The gender difference of air pollution on respiratory health:

establishing warning and predictive models among genders
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Industrial development and popularization of transportation bring the convenience of
life and also cause air pollution. Gender differences in airway pathogenesis can be
characterized as airway structure, immunological, environmental exposure and
sociocultural determinants. Therefore, the effects of air pollutants on respiratory
health should be explored among different genders to charify mechainsms in males

and females.
We will use data of air pollutants (NOX, NO2, O3, PM2.5, PMI10), temperature,

humidity and rainfall from air monitoring stations of EPA of 2014~2018. We also
recruited 809 doctor-diagnosed asthmatic patients from Chang-Gung Memorial
Hospitals from 2014 to 2018. We analyzed 415 patients whose residential address was
within 3 km from the air quality monitoring stations after excluding cases with
missing data. We also apply geographic Information System (GIS), land use
regression model to explore the effects of air pollution on asthma health effect among

genders.

The adjusted R? of developed LUR models of PM; s, PMjj, O3, NO, NO;, and NOx
were 87.7% ~89.6% ~ 81.9% ~90.1% ~ 93.2% and 88.6%, respectively. The 415 asthma
patients was 168 males (40.5%) and 247 females (59.5%). After adjusting for
potential confounding factors, the use of inhaled corticosteroids history, and the use of
oral corticosteroids history at patients’ baseline, seasonal average concentrations of
PM, as estimated by LUR model increased 1 pg/m’, and a negative association was
found in FEV,, FVC, and FEV3, with a negative association also being found for
FEV, -0.002 (95% CI: -0.004,-0.000), post FEV1pred -0.071 (95% CI: -0.138,-0.003),
FVC -0.002 (95% CI: -0.004,-0.000), and FEV3; -0.002 (95% CI:-0.004,-0.000),

respectively in females, however, but not in males.

In the present study, LUR models were useful to predict seasonal average
concentrations of PM, s, PM;o, O3, NO, NO; and NOx in Kaohsiung. All adjusted R?
are larger than 80%. In gender-specific analysis, seasonal average concentrations of
PM;s5, PMjy, NO, NO; and NOx were negatively associated with lung function in
females, but not in males. These information will be helpful in promotion of public

health and hygiene policy among genders.

Key words: air pollutant, lung function, inflammatory marker
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Table 1. The developed land use regression models in Kaohsiung city from 2014-2018.

Dependent  Variables B SE Partial R? R? p-value VIF Adj. R? AIC
Intercept 2.719 7.750 0.726
CO 26.526 2.672 0.611 0.611 <0.001 2.369
PM, 5 Winter 15.447 0.848 0.111 0.721 <0.001 1.936 0.877 67278
Os 0.719 0.043 0.150 0.872 <0.001 1.138
SO, 0.608 0.183 0.006 0.878 0.001 1.217
Relative Humidity -0.195 0.093 0.002 0.880 0.038 1.547
Intercept 41.489 13.222 0.002
NO, 1.672 0.114 0.635 0.635 <0.001 2.695
03 1.163 0.076 0.066 0.788 <0.001 1.245
Total areas of river in 1250m buffer (km?) -23.428 2.710 0.067 0.855 <0.001 1.435
PM;;, Winter 18.746 1.546 0.021 0.877 <0.001 2.258 0.896 935.96
Total lengths of highway in 1500m buffer (km) 0.672 0.194 0.016 0.893 <0.001 2.683
Relative Humidity -0.580 0.156 0.005 0.897 <0.001 1.535
Hsinta power plant -0.196 0.069 0.002 0.899 0.005 1.809
Total lengths of freeway ramp in 1250m buffer (km) 0.868 0.470 0.001 0.900 0.066 1.631
Intercept 58.504 5.341 <0.001
Summer -8.005 0.621 0.401 0.401 <0.001 2.258
NO -1.131 0.140 0.299 0.700 <0.001 1.898
Autumn 4.940 0.560 0.059 0.760 <0.001 1.834
o, Total areas of river in 1000m buffer (km?) 19.831 3.239 0.022 0.782 <0.001 1.733 0.819 499,44
Total lengths of highway in 250m buffer (km) -2.106 0.677 0.016 0.798 0.002 2.210
Relative Humidity -0.339 0.073 0.010 0.808 <0.001 2.076
Winter -2.432 0.577 0.011 0.819 <0.001 1.945
Numbers of night market in 1500m buffer -0.269 0.123 0.005 0.824 0.030 1.853
Numbers of retail market in 500m buffer -0.670 0.393 0.002 0.826 0.089 2.005
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Dependent  Variables B SE Partial R? R? p-value VIF Adj. R? AIC

Intercept 2.249 0.202 <0.001
NOy 0.172 0.005 0.757 0.757 <0.001 1.369
Os -0.078 0.006 0.114 0.871 <0.001 1.201
Numbers of motorcycle emission inspection station in 250m buffer -0.337 0.067 0.012 0.883 <0.001 1.977

NO Times of derated capacity of electricity generation -0.006 0.001 0.007 0.889 <0.001 1.060 0.901 -272.39
Numbers of night market in 1250m buffer 0.153 0.051 0.005 0.895 0.003 2.384
An airport in 2000m buffer 0.497 0.140 0.005 0.900 <0.001 1.156
Total lengths of freeway ramp in 2000m buffer (km) 0.048 0.016 0.002 0.902 0.003 1.320
Total areas of river in 2000m buffer (km?) 0.128 0.061 0.002 0.904 0.037 1.468
Intercept 6.740 0.622 <0.001
Winter 7.526 0.265 0.418 0.418 <0.001 1.126
SO, 0.977 0.117 0.275 0.694 <0.001 2.959
Total lengths of highway in 2000m buffer (km) 0.436 0.026 0.108 0.802 <0.001 1.382

NO, Summer -5.405 0.274 0.093 0.895 <0.001 1.202 0.932 256.46
Elevation -0.078 0.013 0.017 0913 <0.001 1.793
Numbers of retail market in 500m buffer 1.107 0.184 0.012 0.924 <0.001 1.202
Total areas of tributary in 1000m buffer (km?) 3.163 0.556 0.009 0.933 <0.001 2.568
Total areas of river in 1250m buffer (km?) 1.064 0.617 0.001 0.934 0.086 1.261
Intercept 29.057 1.156 <0.001
Winter 8.830 0.427 0.412 0.412 <0.001 1.153
Average NDVI in 2000m buffer -3612.032 268.296  0.266 0.678 <0.001 1.953
Summer -6.025 0.422 0.098 0.777 <0.001 1.125

NOy  Numbers of port in 2000m buftfer -3.522 0.361 0.072 0.848 <0.001 1.347 0.886 479.70
Total areas of tributary in 2000m buffer (km?) 1.026 0.141 0.025 0.874 <0.001 1.476
Total areas of river in 500m buffer (km?) -34.789 8.823 0.006 0.880 <0.001 1.141
Numbers of night market in 1750m buffer 0.423 0.109 0.005 0.885 <0.001 1.695
Total lengths of tributary in 1750m buffer (km) 0.180 0.058 0.005 0.890 0.002 1.246
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Table 2-1. Demographic characteristics in asthma patients

i All Male Female
Variable p-value
(n=415) (n=168) (n=247)
Age (years, Mean+SD) 53.2+14 .4 52.2+15.7 53.8+13.3 0.279
Education level, N (%) 0.033
Elementary school or less 77 (18.6%) 21 (12.5%) 56 (22.8%)
Junior high school or equivalent 55 (13.3%) 21 (12.5%) 34 (13.8%)
Senior high school or equivalent 117 (28.3%) 47 (28.0%) 70 (28.5%)
College 50 (12.1%) 21 (12.5%) 29 (11.8%)
University degree and above 115 (27.8%) 58 (34.5%) 57 (23.2%)
Smoking, N (%) <0.001
Never 335(80.9%) 104 (62.3%) 231 (93.5%)
Former and Current 79 (19.1%) 63 (37.7%) 16 (6.5%)
Alcohol consumption, N (%) <0.001
Never 380 (91.6%) 140 (83.3%) 240 (97.2%)
Former and Current 35 (8.4%) 28 (16.7%) 7 (2.8%)
Home environment characteristics
Pet exposure, N (%) 113 (27.2%) 45 (26.8%) 68 (27.5%) 0.867
Cockroach exposure, N (%) 262 (63.1%) 105 (62.5%) 157 (63.6%) 0.826
Use of air conditioner in summer, N (%) 366 (88.4%) 147 (88.0%) 219 (88.7%) 0.842
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Table 2-2. Lung function in asthma patients

i All Male Female

Variable p-value

(n=415) (n=168) (n=247)

Lung Function Markers
FEV, (L) 2.4+0.8 2.9+0.8 2.0+0.6 <0.001
FEV, (% predicted) 90.8+16.7 89.1£15.5 92.0+17.4 0.085
FVC (L) 3.0+0.9 3.7+0.8 2.54¢0.6 <0.001
FVC (% predicted) 94.4+15.8 92.1£14.3 96.0+16.6 0.014
FEV,/FVC (L) 79.1+£8.4 77.7+8.8 80.0+8.0 0.007
FEV; (L) 2.9+0.9 3.5+0.8 2.4+0.6 <0.001
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Table 3. Association between gender-specific lung function and air pollution — PM2_5

Sex

Dependent

LUR

PM2 5 (1 ug/m3)
IDW

Kriging

Female

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)

post FEVI/FVC

post FEV3 (L)

post MMFF_7525 (L)
post MMFF_7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

-0.006 (-0.011,-0.000)
-0.203 (-0.428, 0.022)
-0.004 (-0.011, 0.002)
-0.092 (-0.308, 0.123)
-0.091 (-0.189, 0.006)
-0.004 (-0.010, 0.002)
-0.014 (-0.027,-0.001)
-0.273 (-0.584, 0.038)
-0.003 (-0.007, 0.001)
-0.269 (-0.593, 0.055)
-0.009 (-0.026, 0.009)
-0.187 (-0.520, 0.147)

-0.006 (-0.011,-0.001)
-0.199 (-0.410, 0.011)
-0.005 (-0.011, 0.001)
-0.104 (-0.305, 0.098)
-0.088 (-0.179, 0.004)
-0.005 (-0.010, 0.001)
-0.013 (-0.025,-0.001)
-0.245 (-0.537, 0.046)
-0.003 (-0.007, 0.001)
-0.238 (-0.542, 0.066)
-0.009 (-0.025, 0.007)
-0.183 (-0.495, 0.129)

-0.006 (-0.011,-0.001)
-0.203 (-0.414, 0.009)
-0.005 (-0.011, 0.001)
-0.106 (-0.308, 0.097)
-0.089 (-0.181, 0.003)
-0.005 (-0.011, 0.001)
-0.013 (-0.026,-0.001)
-0.255 (-0.548, 0.038)
-0.003 (-0.007, 0.001)
-0.248 (-0.553, 0.058)
-0.009 (-0.026, 0.007)
-0.186 (-0.500, 0.128)

Male

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)
post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF 7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

0.003 (-0.005, 0.012)
0.116 (-0.125, 0.358)
0.006 (-0.004, 0.016)
-0.006 (-0.230, 0.219)
-0.031 (-0.164, 0.102)
0.007 (-0.003, 0.018)
0.001 (-0.014, 0.017)
0.090 (-0.322, 0.502)
-0.002 (-0.010, 0.005)
-0.071 (-0.506, 0.364)
0.014 (-0.018, 0.046)
0.176 (-0.269, 0.621)

0.004 (-0.004, 0.013)
0.155 (-0.073, 0.383)
0.007 (-0.002, 0.016)
0.049 (-0.163, 0.261)
-0.026 (-0.151, 0.100)
0.009 (-0.001, 0.019)
0.004 (-0.011, 0.018)
0.167 (-0.222, 0.555)
-0.001 (-0.008, 0.006)
0.029 (-0.381, 0.440)
0.019 (-0.011, 0.049)
0.263 (-0.156, 0.681)

0.004 (-0.004, 0.012)
0.150 (-0.080, 0.379)
0.007 (-0.002, 0.016)
0.043 (-0.170, 0.257)
-0.030 (-0.156, 0.095)
0.009 (-0.002, 0.019)
0.003 (-0.012, 0.018)
0.152 (-0.239, 0.543)
-0.001 (-0.008, 0.006)
0.010 (-0.403, 0.423)
0.017 (-0.013, 0.047)
0.243 (-0.179, 0.665)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids.
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Table 4. Association between gender-specific lung function and air pollution — PM10

Sex

Dependent

LUR

PM10 (1 ug/m3)
IDW

Kriging

Female

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)

post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF_7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

-0.002 (-0.004,-0.000)
-0.071 (-0.138,-0.003)
-0.002 (-0.004,-0.000)
-0.058 (-0.123, 0.006)
-0.016 (-0.046, 0.013)
-0.002 (-0.004,-0.000)
-0.002 (-0.006, 0.002)
-0.046 (-0.140, 0.048)
-0.001 (-0.002, 0.001)
-0.043 (-0.141, 0.055)
-0.001 (-0.006, 0.004)
-0.029 (-0.130, 0.071)

-0.004 (-0.007,-0.001)
-0.139 (-0.251,-0.027)
-0.003 (-0.006,-0.000)
-0.079 (-0.186, 0.029)
-0.056 (-0.104,-0.007)
-0.003 (-0.006,-0.000)
-0.008 (-0.014,-0.001)
-0.177 (-0.332,-0.022)
-0.002 (-0.004, 0.000)
-0.175 (-0.337,-0.013)
-0.006 (-0.015, 0.003)
-0.118 (-0.285, 0.048)

-0.004 (-0.006,-0.001)
-0.132 (-0.241,-0.023)
-0.003 (-0.006, 0.000)
-0.075 (-0.180, 0.030)
-0.054 (-0.101,-0.007)
-0.003 (-0.006,-0.000)
-0.007 (-0.014,-0.001)
-0.168 (-0.319,-0.017)
-0.002 (-0.004, 0.000)
-0.166 (-0.323,-0.009)
-0.006 (-0.014, 0.002)
-0.118 (-0.280, 0.044)

Male

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)
post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF 7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

-0.001 (-0.003, 0.002)
0.005 (-0.068, 0.078)
-0.001 (-0.004, 0.002)
-0.006 (-0.074, 0.061)
-0.000 (-0.040, 0.039)
-0.001 (-0.004, 0.002)
0.000 (-0.004, 0.005)
0.009 (-0.114, 0.132)
-0.000 (-0.002, 0.002)
-0.010 (-0.140, 0.119)
0.003 (-0.007, 0.012)
0.045 (-0.088, 0.177)

0.001 (-0.003, 0.006)
0.065 (-0.053, 0.184)
0.003 (-0.002, 0.008)
0.024 (-0.086, 0.134)
-0.022 (-0.087, 0.043)
0.003 (-0.002, 0.008)
0.000 (-0.007, 0.008)
0.044 (-0.157, 0.245)
-0.001 (-0.005, 0.002)
-0.030 (-0.242, 0.182)
0.006 (-0.010, 0.021)
0.087 (-0.130, 0.304)

0.001 (-0.003, 0.005)
0.063 (-0.052, 0.179)
0.003 (-0.002, 0.007)
0.022 (-0.086, 0.129)
-0.021 (-0.085, 0.042)
0.003 (-0.002, 0.008)
0.000 (-0.007, 0.007)
0.040 (-0.157, 0.236)
-0.001 (-0.005, 0.002)
-0.033 (-0.240, 0.174)
0.006 (-0.010, 0.021)
0.091 (-0.121, 0.303)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids.
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Table 5. Association between gender-specific lung function and air pollution — O3

Sex

Dependent

LUR

O3 (1 ppb)
IDW

Kriging

Female

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)

post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF_7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

0.002 (-0.001, 0.004)
0.083 (-0.018, 0.184)
0.002 (-0.001, 0.005)
0.084 (-0.012, 0.180)
0.009 (-0.035, 0.053)
0.002 (-0.001, 0.005)
0.001 (-0.005, 0.007)
0.057 (-0.083, 0.197)
0.001 (-0.001, 0.003)
0.061 (-0.085, 0.207)
0.001 (-0.007, 0.009)
0.025 (-0.125, 0.175)

-0.000 (-0.011, 0.010)
0.046 (-0.377, 0.470)
0.001 (-0.011, 0.013)
-0.062 (-0.464, 0.341)
0.006 (-0.177, 0.190)
0.004 (-0.007, 0.015)
-0.005 (-0.030, 0.019)
0.253 (-0.331, 0.837)
0.003 (-0.005, 0.012)
0.282 (-0.326, 0.890)
0.011 (-0.022, 0.044)
0.182 (-0.442, 0.806)

-0.000 (-0.011, 0.011)
0.114 (-0.335, 0.563)
0.001 (-0.012, 0.014)
0.011 (-0.417, 0.439)
0.015 (-0.179, 0.210)
0.004 (-0.008, 0.016)
-0.006 (-0.032, 0.020)
0.271 (-0.350, 0.891)
0.004 (-0.005, 0.012)
0.287 (-0.359, 0.933)
0.015 (-0.019, 0.050)
0.273 (-0.389, 0.936)

Male

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)
post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF 7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

0.003 (-0.002, 0.007)
0.034 (-0.080, 0.149)
0.004 (-0.001, 0.008)
0.016 (-0.090, 0.122)
-0.002 (-0.064, 0.060)
0.005 (-0.000, 0.009)
0.001 (-0.006, 0.008)
0.042 (-0.151, 0.235)
0.001 (-0.003, 0.004)
0.038 (-0.166, 0.241)
0.001 (-0.014, 0.016)
-0.003 (-0.212, 0.206)

0.007 (-0.008, 0.022)
0.034 (-0.383, 0.450)
0.010 (-0.007, 0.027)
0.119 (-0.267, 0.504)
-0.061 (-0.288, 0.165)
0.013 (-0.005, 0.030)
-0.001 (-0.028, 0.025)
-0.162 (-0.866, 0.543)
0.001 (-0.012, 0.014)
-0.180 (-0.923, 0.564)
0.001 (-0.054, 0.055)
-0.066 (-0.828, 0.697)

0.007 (-0.009, 0.022)
0.016 (-0.412, 0.445)
0.009 (-0.008, 0.027)
0.091 (-0.306, 0.488)
-0.067 (-0.300, 0.166)
0.012 (-0.006, 0.030)
-0.002 (-0.029, 0.025)
-0.201 (-0.925, 0.523)
0.001 (-0.013, 0.014)
-0.235 (-0.998, 0.529)
-0.009 (-0.065, 0.047)
-0.212 (-0.995, 0.571)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids.
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Table 6. Association between gender-specific lung function and air pollution — NO

Sex

Dependent

LUR

NO (1 ppb)
IDW

Kriging

Female

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)

post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF_7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

0.002 (-0.006, 0.010)
0.186 (-0.154, 0.525)
0.002 (-0.008, 0.012)
0.064 (-0.260, 0.388)
0.047 (-0.101, 0.194)
0.001 (-0.008, 0.011)
-0.003 (-0.023, 0.017)
0.238 (-0.232, 0.709)
0.002 (-0.004, 0.009)
0.143 (-0.348, 0.633)
0.018 (-0.008, 0.045)
0.363 (-0.137, 0.864)

-0.024 (-0.062, 0.013)
-0.636 (-2.169, 0.897)
-0.020 (-0.063, 0.023)
-0.060 (-1.522, 1.402)
-0.396 (-1.060, 0.268)
-0.025 (-0.065, 0.015)
-0.069 (-0.157, 0.020)
-1.879 (-3.989, 0.230)
-0.029 (-0.058, 0.000)
-2.140 (-4.334, 0.053)
-0.072 (-0.190, 0.047)
-1.193 (-3.455, 1.070)

-0.032 (-0.076, 0.012)
-1.049 (-2.858, 0.761)
-0.025 (-0.076, 0.026)
-0.330 (-2.058, 1.397)
-0.558 (-1.342, 0.226)
-0.030 (-0.077, 0.017)
-0.088 (-0.192, 0.017)
-2.433 (-4.923, 0.056)
-0.034 (-0.069, 0.000)
-2.690 (-5.280,-0.100)
-0.109 (-0.249, 0.031)
-1.948 (-4.615, 0.720)

Male

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)
post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF 7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

-0.004 (-0.017, 0.009)
-0.193 (-0.564, 0.178)
-0.001 (-0.016, 0.014)
-0.287 (-0.629, 0.055)
-0.067 (-0.269, 0.134)
-0.003 (-0.019, 0.012)
0.003 (-0.021, 0.026)
-0.023 (-0.650, 0.604)
0.002 (-0.010, 0.013)
0.058 (-0.604, 0.719)
-0.012 (-0.060, 0.037)
-0.282 (-0.959, 0.395)

0.031 (-0.031, 0.093)
1.154 (-0.576, 2.885)
0.049 (-0.022, 0.120)
-0.065 (-1.678, 1.547)
0.047 (-0.900, 0.994)
0.037 (-0.037, 0.110)
0.043 (-0.067, 0.153)
1.781 (-1.146, 4.708)
-0.010 (-0.064, 0.044)
0.298 (-2.804, 3.401)
0.194 (-0.032, 0.420)
2.547 (-0.607, 5.701)

0.013 (-0.056, 0.081)
0.899 (-0.992, 2.789)
0.027 (-0.050, 0.105)
-0.328 (-2.084, 1.428)
-0.042 (-1.076, 0.992)
0.014 (-0.068, 0.095)
0.031 (-0.089, 0.151)
1.600 (-1.602, 4.801)
-0.020 (-0.079, 0.038)
-0.019 (-3.407, 3.370)
0.199 (-0.048, 0.446)
2.750 (-0.695, 6.195)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids.
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Table 7. Association between gender-specific lung function and air pollution — NO2

Sex

Dependent

LUR

NO2 (1 ppb)
IDW

Kriging

Female

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)

post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF_7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

-0.007 (-0.014, 0.000)
-0.252 (-0.549, 0.045)
-0.006 (-0.014, 0.003)
-0.168 (-0.452, 0.116)
-0.101 (-0.230, 0.028)
-0.006 (-0.014, 0.002)
-0.010 (-0.028, 0.007)
-0.270 (-0.682, 0.142)
-0.003 (-0.009, 0.002)
-0.271 (-0.701, 0.158)
-0.003 (-0.026, 0.020)
-0.097 (-0.538, 0.344)

-0.010 (-0.020, 0.000)
-0.320 (-0.746, 0.106)
-0.007 (-0.019, 0.005)
-0.150 (-0.557, 0.257)
-0.163 (-0.347, 0.022)
-0.007 (-0.018, 0.004)
-0.027 (-0.051,-0.002)
-0.556 (-1.143, 0.032)
-0.007 (-0.015, 0.001)
-0.614 (-1.224,-0.003)
-0.014 (-0.047, 0.019)
-0.268 (-0.899, 0.362)

-0.010 (-0.020, 0.001)
-0.291 (-0.707, 0.125)
-0.007 (-0.019, 0.005)
-0.144 (-0.541, 0.253)
-0.153 (-0.333, 0.026)
-0.006 (-0.017, 0.004)
-0.026 (-0.050,-0.002)
-0.524 (-1.097, 0.049)
-0.007 (-0.015, 0.001)
-0.598 (-1.194,-0.003)
-0.012 (-0.044, 0.021)
-0.227 (-0.842, 0.388)

Male

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)
post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF 7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

0.004 (-0.007, 0.015)
0.126 (-0.183, 0.434)
0.003 (-0.009, 0.016)
0.069 (-0.217, 0.356)
0.023 (-0.145, 0.190)
0.001 (-0.012, 0.014)
0.008 (-0.012, 0.027)
0.198 (-0.320, 0.717)
0.002 (-0.007, 0.012)
0.088 (-0.461, 0.636)
0.021 (-0.019, 0.061)
0.271 (-0.289, 0.832)

0.009 (-0.007, 0.026)
0.309 (-0.157, 0.774)
0.017 (-0.002, 0.036)
0.059 (-0.374, 0.493)
-0.061 (-0.316, 0.194)
0.017 (-0.004, 0.037)
0.007 (-0.023, 0.037)
0.312 (-0.479, 1.102)
-0.004 (-0.018, 0.011)
-0.083 (-0.919, 0.752)
0.040 (-0.021, 0.101)
0.518 (-0.334, 1.371)

0.008 (-0.008, 0.024)
0.265 (-0.188, 0.718)
0.015 (-0.003, 0.034)
0.039 (-0.383, 0.460)
-0.066 (-0.313, 0.181)
0.015 (-0.005, 0.034)
0.006 (-0.023, 0.035)
0.289 (-0.478, 1.056)
-0.004 (-0.018, 0.010)
-0.075 (-0.885, 0.736)
0.038 (-0.021, 0.098)
0.500 (-0.327, 1.327)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids.
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Table 8. Association between gender-specific lung function and air pollution — NOXx

Sex

Dependent

LUR

Nox (1 ppb)
IDW

Kriging

Female

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)

post FEVI/FVC

post FEV3 (L)

post MMFF 7525 (L)
post MMFF_7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

-0.002 (-0.006, 0.002)
-0.129 (-0.298, 0.039)
-0.001 (-0.006, 0.004)
-0.030 (-0.191, 0.131)
-0.063 (-0.136, 0.010)
-0.001 (-0.006, 0.003)
-0.005 (-0.015, 0.004)
-0.231 (-0.463, 0.001)
-0.003 (-0.006, 0.000)
-0.196 (-0.439, 0.046)
-0.013 (-0.026,-0.001)
-0.259 (-0.506,-0.011)

-0.008 (-0.016, 0.001)
-0.239 (-0.582, 0.104)
-0.006 (-0.015, 0.004)
-0.100 (-0.427, 0.228)
-0.125 (-0.273, 0.023)
-0.006 (-0.014, 0.003)
-0.021 (-0.041,-0.001)
-0.454 (-0.926, 0.018)
-0.006 (-0.013, 0.001)
-0.504 (-0.995,-0.013)
-0.012 (-0.039, 0.014)
-0.234 (-0.741, 0.273)

-0.007 (-0.015, 0.001)
-0.215 (-0.548, 0.118)
-0.005 (-0.015, 0.004)
-0.089 (-0.407, 0.229)
-0.119 (-0.263, 0.025)
-0.005 (-0.014, 0.003)
-0.020 (-0.040,-0.001)
-0.431 (-0.889, 0.027)
-0.006 (-0.012, 0.000)
-0.494 (-0.970,-0.018)
-0.011 (-0.037, 0.015)
-0.201 (-0.694, 0.291)

Male

post FEVI (L)

post FEV1p (%)

post FVC (L)

post FVCp (%)
post FEVI/FVC
post FEV3 (L)

post MMFF 7525 (L)
post MMFF 7525p (%)
post MMFF 25 (L)
post MMFF 25 p (%)
post MMFF 75 (L)
post MMFF 75 p (%)

0.007 (0.000, 0.014)
0.228 (0.039, 0.418)
0.008 (0.000, 0.016)
0.180 (0.004, 0.357)
0.026 (-0.079, 0.131)
0.009 (0.000, 0.017)
0.003 (-0.009, 0.015)
0.151 (-0.173, 0.476)
-0.001 (-0.007, 0.005)
-0.001 (-0.344, 0.343)
0.020 (-0.005, 0.045)
0.298 (-0.051, 0.647)

0.008 (-0.006, 0.022)
0.264 (-0.118, 0.645)
0.014 (-0.002, 0.029)
0.037 (-0.319, 0.392)
-0.039 (-0.248, 0.170)
0.013 (-0.004, 0.029)
0.007 (-0.018, 0.031)
0.296 (-0.351, 0.944)
-0.003 (-0.015, 0.009)
-0.041 (-0.726, 0.644)
0.036 (-0.014, 0.086)
0.473 (-0.225, 1.170)

0.006 (-0.007, 0.020)
0.223 (-0.144, 0.590)
0.012 (-0.003, 0.027)
0.021 (-0.321, 0.362)
-0.042 (-0.243, 0.158)
0.011 (-0.005, 0.027)
0.006 (-0.017, 0.029)
0.273 (-0.349, 0.894)
-0.003 (-0.014, 0.008)
-0.031 (-0.688, 0.626)
0.034 (-0.014, 0.082)
0.447 (-0.223, 1.117)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids.

20



Table 9. Association between gender-specific Inflammatory Index and air pollution -PM2_5

Sex

Dependent

LUR

PM2 5 (1 ug/m3)
IDW

Kriging

Female

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

0.203 (-2.842, 3.249)
0.024 (-0.006, 0.055)
-0.025 (-0.169, 0.118)
-0.003 (-0.135, 0.128)
0.003 (-0.056, 0.062)
0.016 (-0.021, 0.053)
0.002 (-0.002, 0.006)

-0.536 (-3.380, 2.308)
0.030 (0.001, 0.059)
-0.002 (-0.137, 0.133)
-0.025 (-0.148, 0.099)
-0.004 (-0.059, 0.052)
0.014 (-0.021, 0.048)
0.001 (-0.003, 0.005)

-0.459 (-3.318, 2.401)
0.031 (0.003, 0.060)

0.003 (-0.132, 0.138)
-0.029 (-0.153, 0.095)
-0.003 (-0.059, 0.052)
0.013 (-0.022, 0.048)
0.001 (-0.003, 0.005)

Male

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

2.184 (-6.164,10.532)
0.007 (-0.028, 0.042)
0.183 (0.001, 0.364)
-0.049 (-0.190, 0.093)
-0.023 (-0.052, 0.005)
-0.040 (-0.102, 0.023)
-0.007 (-0.019, 0.005)

-0.226 (-8.078, 7.627)
-0.002 (-0.035, 0.031)
0.153 (-0.019, 0.324)
-0.035 (-0.169, 0.098)
-0.019 (-0.046, 0.008)
-0.027 (-0.086, 0.032)
-0.004 (-0.015, 0.008)

-0.135 (-8.056, 7.786)
-0.002 (-0.035, 0.031)
0.159 (-0.014, 0.332)
-0.040 (-0.175, 0.094)
-0.019 (-0.046, 0.009)
-0.030 (-0.089, 0.029)
-0.005 (-0.017, 0.007)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.
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Table 10. Association between gender-specific Inflammatory Index and air pollution — PM10

Sex

Dependent

LUR

PM10 (1 ug/m3)
IDW

Kriging

Female

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

0.461 (-0.438, 1.360)
0.006 (-0.003, 0.015)
-0.012 (-0.053, 0.029)
0.015 (-0.023, 0.053)
0.012 (-0.005, 0.029)
-0.010 (-0.020, 0.001)
-0.000 (-0.001, 0.001)

-0.471 (-1.988, 1.046)
0.017 (0.001, 0.032)
0.014 (-0.057, 0.086)
-0.023 (-0.089, 0.043)
-0.003 (-0.032, 0.027)
0.004 (-0.015, 0.022)
0.000 (-0.001, 0.002)

-0.423 (-1.899, 1.054)
0.017 (0.002, 0.032)
0.010 (-0.060, 0.080)
-0.020 (-0.084, 0.044)
-0.002 (-0.031, 0.026)
0.004 (-0.013, 0.022)
0.000 (-0.001, 0.002)

Male

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

1.501 (-1.120, 4.123)
0.004 (-0.007, 0.015)
0.046 (-0.012, 0.103)
-0.025 (-0.069, 0.020)
0.000 (-0.009, 0.009)
-0.009 (-0.029, 0.011)
-0.002 (-0.006, 0.002)

0.259 (-3.817, 4.336)
0.000 (-0.017, 0.017)
0.105 (0.016, 0.193)
-0.037 (-0.106, 0.032)
-0.010 (-0.024, 0.004)
-0.014 (-0.045, 0.016)
-0.002 (-0.008, 0.004)

0.098 (-3.876, 4.072)
0.000 (-0.016, 0.017)
0.099 (0.013, 0.185)
-0.040 (-0.107, 0.027)
-0.009 (-0.023, 0.005)
-0.013 (-0.043, 0.017)
-0.002 (-0.008, 0.003)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.
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Table 11. Association between gender-specific Inflammatory Index and air pollution — O3

Sex

Dependent

LUR

O3 (1 ppb)
IDW

Kriging

Female

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

-0.578 (-1.931, 0.775)
-0.000 (-0.014, 0.014)
0.013 (-0.050, 0.077)
-0.029 (-0.087, 0.029)
-0.004 (-0.030, 0.022)
0.016 (0.000, 0.033)
0.001 (-0.001, 0.003)

-3.091 (-8.696, 2.514)
0.027 (-0.030, 0.084)
0.167 (-0.095, 0.429)
-0.159 (-0.399, 0.081)
0.097 (-0.011, 0.204)
-0.062 (-0.129, 0.005)
-0.000 (-0.007, 0.006)

-4.551 (-10.45, 1.348)
0.026 (-0.034, 0.086)
0.202 (-0.073, 0.477)
-0.194 (-0.445, 0.058)
0.086 (-0.027, 0.198)
-0.059 (-0.130, 0.011)
-0.001 (-0.009, 0.006)

Male

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

-1.458 (-5.544, 2.627)
-0.006 (-0.022, 0.011)
-0.033 (-0.121, 0.054)
0.043 (-0.024, 0.110)
-0.010 (-0.024, 0.004)
0.005 (-0.025, 0.035)
0.004 (-0.002, 0.010)

6.011 (-8.358,20.380)
-0.049 (-0.108, 0.011)
-0.092 (-0.408, 0.224)
0.124 (-0.118, 0.367)
-0.009 (-0.059, 0.041)
0.018 (-0.090, 0.126)
0.006 (-0.016, 0.027)

7.306 (-7.361,21.973)
-0.050 (-0.111, 0.011)
-0.024 (-0.349, 0.302)
0.074 (-0.177, 0.324)
-0.017 (-0.068, 0.035)
0.007 (-0.104, 0.118)
0.006 (-0.016, 0.028)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.
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Table 12. Association between gender-specific Inflammatory Index and air pollution -NO

Sex

Dependent

LUR

NO (1 ppb)
IDW

Kriging

Female

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

-1.069 (-5.666, 3.528)
0.018 (-0.028, 0.065)
0.079 (-0.134, 0.292)
-0.124 (-0.318, 0.071)
0.004 (-0.083, 0.092)
0.051 (-0.003, 0.106)
0.004 (-0.001, 0.010)

11.785 (-9.280,32.850)
0.137 (-0.077, 0.351)
-0.090 (-1.087, 0.906)
-0.208 (-1.120, 0.705)
-0.178 (-0.586, 0.230)
0.292 (0.039, 0.545)
0.011 (-0.016, 0.037)

14.791 (-10.14,39.722)
0.172 (-0.080, 0.423)
-0.344 (-1.513, 0.824)
0.036 (-1.036, 1.108)
-0.251 (-0.730, 0.228)
0.327 (0.030, 0.624)
0.015 (-0.015, 0.046)

Male

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

6.657 (-6.504,19.819)
0.024 (-0.030, 0.077)
0.260 (-0.018, 0.537)
-0.232 (-0.445,-0.019)
0.008 (-0.036, 0.052)
-0.052 (-0.147, 0.044)
-0.030 (-0.048,-0.011)

4.668 (-55.53,64.865)
0.171 (-0.074, 0.417)
1.258 (-0.040, 2.555)
-0.527 (-1.535, 0.480)
-0.181 (-0.385, 0.024)
-0.237 (-0.683, 0.209)
-0.037 (-0.125, 0.052)

-7.969 (-73.41,57.474)
0.169 (-0.097, 0.435)
1.431 (0.032, 2.830)
-0.550 (-1.638, 0.538)

-0.203 (-0.424, 0.018)

-0.202 (-0.685, 0.281)

-0.041 (-0.136, 0.055)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.
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Table 13. Association between gender-specific Inflammatory Index and air pollution — NO2

Sex

Dependent

LUR

NO2 (1 ppb)
IDW

Kriging

Female

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

1.278 (-2.741, 5.296)
0.018 (-0.023, 0.059)
-0.090 (-0.274, 0.094)
0.078 (-0.090, 0.247)
0.019 (-0.057, 0.094)
-0.011 (-0.059, 0.036)
0.001 (-0.004, 0.006)

1.430 (-4.344, 7.205)
0.039 (-0.020, 0.097)
-0.004 (-0.278, 0.269)
-0.051 (-0.302, 0.199)
-0.032 (-0.144, 0.080)
0.044 (-0.026, 0.114)
0.002 (-0.005, 0.010)

1.988 (-3.637, 7.612)
0.040 (-0.017, 0.098)
0.004 (-0.262, 0.270)
-0.055 (-0.298, 0.189)
-0.034 (-0.143, 0.076)
0.041 (-0.027, 0.109)
0.002 (-0.005, 0.009)

Male

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

4.993 (-5.766,15.751)
0.022 (-0.024, 0.067)
0.265 (0.031, 0.499)
-0.118 (-0.300, 0.064)
-0.005 (-0.042, 0.033)
-0.059 (-0.140, 0.021)
-0.009 (-0.025, 0.007)

3.710 (-12.31,19.731)
0.014 (-0.053, 0.080)
0.338 (-0.007, 0.682)
-0.105 (-0.372, 0.163)
-0.042 (-0.096, 0.013)
-0.074 (-0.192, 0.045)
-0.012 (-0.035, 0.012)

4.179 (-11.41,19.767)
0.017 (-0.048, 0.081)
0.353 (0.018, 0.689)

-0.121 (-0.382, 0.140)
-0.039 (-0.092, 0.014)
-0.075 (-0.191, 0.040)
-0.013 (-0.035, 0.010)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.
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Table 14. Association between gender-specific Inflammatory Index and air pollution — NOXx

Sex

Dependent

LUR

Nox (1 ppb)
IDW

Kriging

Female

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

1.358 (-0.915, 3.631)
-0.002 (-0.025, 0.022)
-0.061 (-0.168, 0.046)
0.052 (-0.045, 0.150)
-0.018 (-0.062, 0.026)
0.004 (-0.023, 0.032)
-0.000 (-0.003, 0.003)

1.509 (-3.156, 6.174)
0.032 (-0.016, 0.079)
-0.007 (-0.228, 0.214)
-0.044 (-0.247, 0.159)
-0.030 (-0.120, 0.061)
0.043 (-0.013, 0.100)
0.002 (-0.004, 0.008)

1.921 (-2.605, 6.447)
0.034 (-0.012, 0.080)
0.003 (-0.211,0.217)
-0.048 (-0.244, 0.149)
-0.032 (-0.120, 0.056)
0.040 (-0.015, 0.094)
0.002 (-0.004, 0.007)

Male

IgE

WBC
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil

-2.454 (-9.240, 4.333)
-0.002 (-0.029, 0.025)
-0.016 (-0.158, 0.127)
0.078 (-0.031, 0.187)
-0.016 (-0.038, 0.006)
-0.003 (-0.052, 0.045)
0.010 (0.000, 0.019)

2.720 (-10.43,15.867)
0.017 (-0.037, 0.072)
0.286 (0.004, 0.568)
-0.095 (-0.314, 0.124)
-0.037 (-0.081, 0.008)
-0.061 (-0.158, 0.036)
-0.010 (-0.029, 0.010)

2.716 (-9.957,15.390)
0.019 (-0.033, 0.071)
0.295 (0.023, 0.568)
-0.104 (-0.316, 0.108)
-0.034 (-0.078, 0.009)
-0.061 (-0.154, 0.033)
-0.010 (-0.029, 0.009)

Adjusted age, body mass index, education level, income level, ever smoking history, the use of inhaled corticosteroids history, and the use of oral corticosteroids

history.
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Figure 1. Air quality monitoring sites and predictor data for LUR models in the Kaohsiung city area
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Figure 2. Flow chart of study population selection

Asthma patients were diagnosed at Kaohsiung Chang Gung Hospital selected from Asthma
survey in 2014/1-2018/11
(N=809)

Exclusion (N=162)
1. Missing data for age, sex, or
address (N=12)
2. Not living in the Kaohsiung area
(N=126)

\ 4

A 4

Asthma patients without cancer and

tuberculosis

(N=647)

Exclusion (N=232)

Asthma patients’ residential address isn’t

\ 4

within 3 km from the Air Quality Monitoring

Analyze the association between the pulmonary function, inflammation
index, and air pollution predicted concentrations which were predicted

from of 415 asthma patients.
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Air pollution, lung function and inflammatory markers in adult asthma
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Air pollution, lung function and inflammatory markers in adult asthma based on Land Use

Regression, inverse distance weighting and Kriging method

Tsu-Nai Wang" Yu-Cih Yangl, Chung-Yuan Linz, Kang-Shin Chenz, Pei-Shih Chenl,

Chiung-Yu Peng', Meng-Chih Lin®, Chao-Chien Wu?,

Background: A 2016 World Health Organization (WHO) report shows that 92% of the world's
population currently live in areas where air quality levels exceed WHO limits. In addition to
traffic exposure and emissions from industrial areas, several studies have also pointed out that
Chinese fast-food habits and religious beliefs in burning incense can also cause harm to air

quality. As an industrial town of Taiwan, Kaohsiung City has the highest density regardless of
35



population density or factories Under the influence of such economic industries, although it
promotes the development of Kaohsiung City, it also affects the quality of life of Kaohsiung
residents. Therefore, this study explored the effects of air pollution on lung function and
inflammatory indicators in Kaohsiung asthma patients.

Methods: This study mainly collected air pollutants data on O3, PM;o, PM,s5, NOx, NO and
NO; from 12 air quality monitoring stations in Kaohsiung area from 2014 to 2016. The digital
information of major roads, rivers, industrial areas, coal-fired power plants, temples, night
markets, temperature and humidity, transportation and population density were collected to
establish a land use regression model. We used inverse distance weighting (IDW), Kriging
method and the land use regression model (Land-use Regression) to estimate the air
concentrations for 347 asthma patients from Kaohsiung Chang Gung Hospital. We applied
multiple linear regression to investigate the effects of air pollutants on the health effects of
asthma patients.

Results: In this study, we found that long-term exposure to PM;o and PM; s have relatively
consistent impairments in lung function, especially for FEV, and MMEF7s/550,. In the analysis
of health effects of nitrogen oxides, it was found that the increase concentrations of nitrogen
oxides have significant effects on neutrophils (f=1.767, 95% CI=0.23-3.30 by LUR; p=1.340,
95% CI=0.02=2.65 by Kriging; and =1.767, 95% CI1=0.23-3.30 by IDW, respectively).
Conclusions: We observed an increase in air pollutant concentrations in Kaohsiung, which
may significantly lead to an increase in neutrophils and a decrease in lung function in asthmatic
patients. These findings indicated that expsure to long-term air pollutants can have an impact

on health in asthmatic patients.
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