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ABSTRACT

In recent years, Taiwan EPA air quality monitoring station data show that there is
an improving trend in air quality, but the particles (particular matter, PM)
concentration compared with the standard value is still high. The impact of fine
suspended particles (PM2.5) on the environment and human health are more widely
concerned recently, especially in developed countries. The National Morbidity
Mortality Air Pollution Study, NMMAPS, in USA pointed out that the fine suspended
particles PM2.5 had health impact on mortality more than suspended particles PM10.
Harvard Six Cities Study also showed that the fine suspended particles PM2.5 could
increase the cardiovascular and respiratory diseases mortality. Furthermore, the
component composition of fine suspended particulate and its interaction with ozone
may have significant effects related to respiratory and cardiovascular disease
mortality’®.  Although the health effects of suspended particles have been studied in
Taiwan'®?", fine suspended particulate (PM2.5) is not well assessed. Nevertheless,
PM2.5 may also interact with traffic pollutants and ozone and cause further harm to
health.

INTRODUCTION

There is highly traffic density in Taiwan. In the meantime, the ozone episode day
also continues to increase. The issues of fine suspended particulate (PM2.5) on health
hazards, especially for respiratory and cardiovascular, have recently been raised.

Four main databases were assessed in this study. They were: 1) air pollution data,
hourly air pollution data collected by using air monitoring stations from Taiwan EPA
during 2000-2009 (with modeling estimation for PM2.5 during 2000-2005), 2) death
registration database, study population collected from death registry system in Taiwan
during 2000-2009, 3) National Health Insurance Registry database during 2000-2009,
both mortality and morbidity study areas were the townships having air quality


mailto:whocmu@gmail.com

2011 International Conference on Aerosol Science and Technology

stations (Figure 1), total 64 townships included, and 4) cancer screening cohort. Both
long term and short term effects were assessed based on annual diseases morbidity
and mortality analyses, survival analyses and case-crossover design analyses.
Repeated-Poisson regression, Cox-proportional hazard model and conditional logistic
regression were used. Controlling risk factors included: sex, age, degree of
urbanization, density of cardiology physicians, temperature, and humidity. Personal
risk factors were further assessed in the cohort study.

The daily and annual average (medium and Inter-quartile Range, IQR) of PM2.5
was 34.61ug/m3 (30.05ug/m3 and 27.21ug/m3) and 35.97ug/m3 (34.69ug/m3 and
13.74ug/m3), respectively (Table 1). Based on the morbidity and mortality analyses,
the air quality standard for PM2.5 to be lower than 32.15ug/m3 and 27.8ug/m3 for
short term (daily) and long term (annual) exposure was suggested (Figures 2-3).
Cancer screening cohort study showed the comparable and similar results with
previous findings from other cohort studies (Figure 4). To summarize the findings of
this study, there were: 1) it showed more potential significant results of PM2.5 related
to health effects in urban cities, especially Taipei, 2) there were some city-specific
seasonal diseases that should be considered, for example: Taichung and Kaohsiung,
and 3) the results of long-term and short-term showed highly comparable. Further
research was in need and suggested.
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Figure 1. Air quality monitoring network in Taiwan
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Table 1. Descriptive statistics of annual and daily average values from sixty-four air
monitoring stations i Taiwan

percentile
Pollutant N Mean Minimum Maxmmum  IQR 25th 50th 75th
CTaiwan (2000-2009)
o PM2S.pgm3 616 3597 ___13.78 . 65.14 . 13.74 2942 3469 _43.16
_...SO2.ppb 638 458 0.87 15.02 209 312 401 521
A - NO2.ppb 638 1947 680 3500 821 1538 1882 23.59
_..CO.ppm 626 058 025 1.50 . 025 044 054 068
L. Q3ppb 622 2786 1595 - 40.80 . .60 2521 27.85 30.81
.. Temperature, 'C_____ 634 2374 1850 . 26.70 141 23.08  23.63 2449
oo Relative Humidity. % | 629 7486 4811 86.70 220 7210 7456 78.00
Taiwan (2006-2009)

PM; s. ug.--"m3 89751 34.61 0.21 176.94 2721 1929 30,05 46.50

SOs. ppb 02125 4.66 0.18 52.58 291 2.73 3.89 5.64

Dailv NO,. ppb 91746  18.01 0.33 80.93 11.95 11.36 16.61 23.32
- CO, ppm 02544 0.51 0.03 3.01 0.29 0.33 0.46 0.62

Os. ppb 92237 29.38 2.32 94.26 1593 2067 2785 36.60
Temperature, C 91576  23.93 6.40 36.60 8.01 20.15 2483 28.16

Relative Humudity. % 91491 7411 0.11 100.00 1099 68.70 7413 79.68
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Figure2. Adjusted RR" for disease specific emergency department(ED) visits (1), Hospital Admission (11), and Mortality (111) in two-pollutant model’ using Poisson
regression in Taiwan (including Taipei, Taichung, and Kaohsiung), 2006-2009.
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Figure 3. Percent increase in risk and 95% CI of disease specific emergency department (ED) visits (1), Hospital Admission (11), and Mortality (111) associated with
annual average PM, 5 stratified by various season (A: all season, B: warm season and C: cool season), 2000-2009.
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Study

Harvard Six-Cities, extended, Laden et al, 2006
ACS, HEI reanalysis, Krewski et al. 2004

ACS, extended |, Pope et al, 2002, 2004
Women's Health Initiative, Miller et al, 2007
AHSMOG, females only, Chen et al, 2005
Oslo, Norway, intrametro, Naess et al, 2007 Men 51-70 y old
Naess et al, 2007 Women 51-70 y old

Naess et al, 2007 Male 71-90 y old

Naess et al, 2007 Women 71-90 y old

Dutch cohort, Beelen et al, 2008

Taiwan CSP, 2011 (stratified)

Taiwan CSP, 2011 (unstratified)

Overall (I-squared = 89.4%, p = 0.000)

with estimated predictive interval

A 4

ES (95% Cl)

1.28 (1.13, 1.44)
1.13 (1.08, 1.18)
1.12 (1.09, 1.16)
1.76 (1.25, 2.47)
1.42 (1.06, 1.90)
1.17 (0.66, 2.09)
1.04 (0.90, 1.21)
1.01 (1.01, 1.02)
1.03 (1.01, 1.06)
1.04 (0.90, 1.21)
1.21 (0.95, 1.54)

1.02 (0.91, 1.15)

1.11 (1.05, 1.16)

(0.96, 1.28)

NOTE: 1. Weights are from random effects analysis 5 8 1
2_ Stratified result from Taiwan CSP was used
for estimati effect si .
restimating summary eflec size PM2.5 reduces risk of CVD

Figure 4. Summary of cancer screening cohort study and related study with increasing of 10pg/m3 PM s exposure and cardiovascular disease (CVD) mortality risk.
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