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Abstract

The Central Taiwan Science Park in Taichung was launched in
December 2003. In order to evaluate the impacts to health of residents in
the vicinity of the industry park, we initiated this study to evaluate the
baseline health status of residents in the affected area. Environmental
assessment included measuring the concentrations of indoor particulate
matters (PM) and heavy metals in the air. ISC3 model was used to
simulate to the levels of air pollutants and then to define the influence
area. Residents and schoolchildren were interviewed using the respiratory
questionnaire modified by American Thoracic Society (ATS), and
demographic information, lifestyle, health status and environmental
factors in their home were simultaneously collected. Five houses in the
vicinity of Central Taiwan Science Park were purposely selected to
measure levels of indoor PM;, and PM,s using Quartz crystal
Microbalance (QCM) cascade impactor companied with ambient PM
information obtained from an air-monitoring station in Taichung City of
Taiwan Bureau of Environmental Protection Agency (EPA). Levels of
metal were simultaneously measured and analyzed using ICP/MS.
Related information of sampling houses including ventilation type,

numbers of family people, type and time of cooking were recorded.

The results showed the forced vital capacity (FVC) in residents was
significantly explained by the age, gender, height, different community
and mold in house. 31.6% of prevalence rate in shortness of breathing

was found the highest but the lowest in asthma was 4.7%. Respiratory
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symptoms and diseases were significantly associated with the cigarette
smoking. In schoolchildren, the percentages of common cold in previous
one year, asthma and medication during half year ago were significant
difference between two areas. Besides the percentage of pet in house,
environmental factors were found the significant difference between two
areas. Respiratory symptoms and diseases in schoolchildren was
significantly associated the incense in their house, odds ratio of thoracic
symptoms and common cold was found to be 4.70. In House #I1, the
levels of PM were continuously monitored during 24-hours and showed
the association with cooking in breakfast and dinner. Significantly
correlations were respectively found the indoor and outdoor levels of
PM, s and PM,,. Besides the nickel in indoor air was non-detected, zinc in
PM,s and PM,, were respectively the highest levels of 57.4ng/m’ and
58.8ng/m’.

Based on the related information of the respiratory symptoms and
diseases among residents and backgrounds of PM and heavy metal in
both indoor and outdoor air, it is necessary to periodically monitor the
fluctuation of health status of residents and air pollutants emitted form the

Central Taiwan Science Park.

KEY WORDS: PM,,, PM, s, indoor particulate matter,
heavy metals and background levels
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PBRERBIEUBAZGFFE 2587 ARG HEFLA

v
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G

1

r

dy. 8
7

Mo 2 F AR ERS O REB M RH2Z 5= It E AR

1.26 (95%CI=1.08~1.47 ) » s B 2.7~ FiE§ {4 5 1.37
(95%CI=1.11~1.68) » @ % & i3 % 4 ¢ x 1 mpck ke k5 4 4% PMys
PMio % Frpe B e 7= Fehfp B2 5 5 g -

# 57 7 4o Schwartz( 1992 ) % 4 »+ 2 Fsh 5 &1 1974 & T 1984
£ T 7 TR B % 4y 1141 * Poisson i&ﬁﬁ?‘/’a\%‘r?‘&ﬁfn R E SRR E
B FF e its > TSPEp 7= K5 FpMIE > R E 455

4e 100pg/m’ > I3+ = 840 4% > ¥ Fr] TSPk & 2 18 > SO, 815+ = S ¢eh



A0 B TR Bk b B PR 8o Kelsall (1997) 7V 2 @ F 4 > 41 * Poisson
W EFEA AT 1974 £ 3 1988 Eeh = F A F S At 0 AR
BT E o 13150 B %K F TSP~SO,~ 03 F A W3 e 34.5ug/m’ ~
12.9ppb ~ 20.2ppb » B 5+ = A w3 4 1% ~ 1% ~ 2% o

RAEE (197 Aframr+tz&- 1 220 i E57%
FAAFRREE P = F2 B 1o {17 Poisson @ JFHIF A 45 0 383
FEES 1050 ~Bp BB CBBEZFALERI S F W F
P S A s R IR R R S o - K2 ARM o Bk AT
LELAPERAEE - FIERECKHLEARSC G AT I HEERM
—FMEF ~FF N F 0 F - F PRIORES S I AT ARM

hr Ffed v g A R A

=

D2

B4 YR PG G T ARAR L BN SR P E
W 1990 # 7 & Bk G ERgRAp iR R R EF o REFEME S R
A A2 Tk R B ET % o F Clancy (2002) 7% & 4 {f gL prgm
TEBELERE L P T SN A SR ey P
FUE L g e T2 0 (1984 # 4 7 ~1990 & ~ ¥ ) g 515 72 B 0 (1990
4 1~1996 & A0 )2 ZFFRBAEFIEEFC FALAB S IPEEY
Tt F2AFH PEFZE > SER-EL IR LTRAE

B R0 35.6pg/m’ 0 5 70% 0 SO, Pl F & 11.3ug/m’ > 4 34% > @ B
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BEH U OSRIE fs cnE SR 2= F PR T 5.7% (P<0.0001 ) T ias
ER 287 A= e FORKBT S KT 10.3% (P<0.0001) > T ioE
ERC 243 A= o SR R = FOR]T % 155 (P<0.0001) > T 3o

AR 116 A = o A M R B R 0 AR e A
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b oty > TE R nfB FFENRLIF AR AR
Fod FARBOE BT &a BFH= - W BIF AR
S peiE g (Pope,1999) 7 @ s R BFER S KB AP 05

PRASERSMAEE L AR Ra PEAMO L F

VMRSV R e TR LhE B2 F L d o W SIEF IS

F5 A —RTAck B L B 2 kR 0 Salvi (1999) 7% & < e 15 = p
Rt S A R ARFEHOAMER RN  EBREMIE- R

1’3‘}1’} ’E En RGP E LR o BEFRE LR E‘b_»_i_‘"__ﬁv'_,;i’ﬁ ET
Rolwh g A FEP Y rh Y B L2 BT R FH
5 fIkLzELVCAM—l 2 ICAM-1 !m?®z 3 4v o iz C-reactive protein FK X &8

% ,\};)ﬁ%m-@_ﬁiﬂ*ﬂ#%ﬁ‘ begzrmu._gc;xp’}”—’\—g_f %'ri%f%—f"g&/ﬂygl
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H2 FAP TR INE DR A aE LR R o
Schwartz(2001) ™ # £ WA C 7 kBT F A4 TRE R
A2 g AL FF 0 f1* Mixed i fF A 47PF 0 3 B E - fE%
fa] s BMI 2 s 3552508 > B 58T E - 5554457 s PMg & = fis
RFF (Bady RER ~D ) FHEP ~ 0 LR dch ) ¥ s
BEafphf o 4 PMpkRIES - LT A1 - LTI prz 3
0 ROER G A 8 90th 1t K2 OR &3 1.77(95%CI=1.26~2.49 ) ;
SO kRN v imie e 7 BEFZAPM M NOYRER Y 25k
vRIERZE &P FREEFIAAMIE S N O3 AL R P EFEA

F ’ l._: i3 jil‘*lf’”ﬁ—’\‘ v PM]O 802 mln\‘%ﬁ":‘ ’ PMIO E]]bt’n . j:“m}’é"

B B3tV B EAPM AR SR AL SR T ih R
BEFAABENECEFART ML FF&a BEF= 5 o

TR ERERLF AP B F A pLI A RE gL
BT TR ( Brook,2002 ) % PR AR T e EE 349 ko~ mE
VR o» g mRkE e igp2 i graFl3 > X253 A R BIRA
150pg/m’ 2 sk i 4 2 JE & 120ppb 2. O3 = /| P> Ak B & (4L A
Gp O RRFERAARABER RS T o AR AT RS PR
SR INA BRI R - R P B HA R B e R U

% (—0.0940.15mm vs. +0.01+0.18mm, P=0.03 ) > e/ & % % 4% #ic ¥ & &
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(4) p Fmkz TR FRG2E § (ATS) 1978 & 2

45



IR E R S 0 A B R 2 eE S ke DR s R s el s
B R~ }.i\:%l % sggrs;f;;;ﬁj » 1R iR ;;];3;2 ﬁ'ﬁﬁ?%ﬁ o vV i Ak B E B

E RN S AR S 0RB AT F o 15 s B o sl R

SRS R LBHRE S LT LFFERA A @ o

|

B> ETABERIPNFTLIR W3 FA AR RS B FIx g
YA B A s piRRiRE

2. REHFOcRF A MFREAS LR G RERENLR S
LALLM EREH ¢ MEFR RN F IR F A R

BB RFFAE R FEE LR AR 2 RFES

?\I\'.
\

BRI E ZATR Bk

D ‘ v
,1‘\‘\
.
o

=
2
e
g
pa
it
"
ﬁ\
e
o

3.REERERE %
A L7 F?'-&uﬁ&i/?] BB E X BFRFRES X P&

R Xz ERER

46



(=) s pkzgEad

1. B3R ERE CFE T =977 Prgirz MR B2 - 97t ik
PR TLHBENRA L ER FNFAEFAFTZRENAM
Boxd SBPRZRMER 2 A Ao o f R E A - Bria
2R EER M E RS FEI & LR B P
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F TR R o

(=) * 4 - # 5 & (Forced Expiratory Volume in 1 Second,
FEV ) dp g # B f 6 MR L R FE R 225 - fp #rek i ih
FHE > TTFVC? 5 - fenf WE o FheaniEES: A7 A0S Fp
ek 11 50% ~ 60% FVC 1 #) p e 31 75% ~ 85% < FVC 2 ) p w2 11 94%>
3R LA 97% o MR E BIEE AN BN AR. g5 REFELT

(=) - # % (FEV/FVCorFEV %) : i& & — L gw| e & A & &
LR R B4 Sl e BRI R R FIFBV, 7 %% e FVC i ¥
SIS o A IR g P BET M o e B U413 % 5 ok FEV, 2 FVC
BOFBCEE TR LR B g R

(2 )#% 4 o T8 RFEFGELS 2 T4 (25%50% ~ 75% ~

100% ) » & &% = & & Befwed 5 oni# (FEF 25% ~ FEF 50% ~ FEF 75% ) ;

flm

f—)km/n 1? ) ﬂ;ﬁi@é‘jﬁ ?- * 4 V_‘I’_;Ff ’ .’,El/ﬁﬁ\‘}';,’ﬂ—‘ ’F,{ o LJ:E-"‘ -F;;!PFE'I&

e henf AR AFEOF R ARSI RBEEY €8
4 é’-’]if?’g ’ h"l"/ FEVla FEV]% t?% ESLe ##F}P\ EE‘;— e # g

EFRFME > FEVIELPAF EREDSHpIE-

._\:gr\;

LIS I F‘L (HI 501) ATV B ek -&"]'E’g [ aL o /E'J’F‘fi%_/?']
ol FAFR R E R E T g;a o ¥zt 5y en B ¥ .2 FVC 3 FEV,/FVC

(FEV %) % A% » % FVC |- %5 2 & 65180% » FEV, %+ ¥+ 3f f2 &
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70% > GFHE G LHI R F Hi o FVC % #0369 80% » FEV %] 57

¥y

1 70%  FFAE 5 LB A § Higg o FVC | %090 & .50 80% » FEV1%
IR B T0% > B FAEYIR £ ) § Mgk o T3 (hFVC R B

BRP R T AR E R R
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(-) RELEX

. RELEx

» QCM f## % @ California Measurements, Inc. California, USA

» PEM : SKC > 25pum > 10L/m > 761-203A ; 10 xum > 10L/m > 761-200B
»#3 FF - 10LPM

P iAo &R ! Gilian Instrument Corp USA

» 28 52% 45 * LINDBERG/BLUE

P #cE % = AND HR-200

PR 4B A TR Tefol ™5 37mm 0 1.0y m

»RBIEE R iffz:é 3 i® : ICP-MS > Perkin Elmer - ELAN DRCII
» iAok 8% 0 MILLIPORE Milli-Q Plus

» se#145  Corning PC-620

b Az3 it 2 F ® : BRANSON 3210
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» T & % ¢ : BRAND Transferpette 100 ml

» &+47 : BRAND 25ml

2. & FIRR|
» i+ 2 7’2 ! n-Hexan > GR > Merck

» # 44 : Dow Corning high-uacu (¢ m grease

» [ fit © Acetone » GR » Merck

» = % 7 '= ! Dichloromethane °*  GR > Merck

» #'f& : Nitric acid * GR > Merck

p & 5. 23 elements in 1 mol/l nitric acid ° MERCK

ICP multi-element standard solution IV

(=) HHEX G aHERER
RN

(1) 2% 7 ks 17k — 7 5 & WA #7669 B(Quartz
crystal Microbalance (QCM) cascade impactor, California Measurements, Inc.
USA) > A8 PC-2> & = %y L > UnE 024lpm> B A - L w )
P34 7 ki 0.05um~25um 2 Bishck kR o

QCM W BE TRl ERIFHE 2§ P R T ERRE A

2 e R EFROTH LR OHRE - A - AL LT R

A HE0.05 um~25um H Fe Xl ke B F — FAf - HACRSEE Y S
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BREFE - F20RzEY - Y3538 Y RITFET
BERBHESF & ¢ R EMA ﬁv%f FL LR 024lpm/’{ﬁ§"‘§g’g@ 0

Ber 0 Br 2 FF ARGEA IR EE o RS RFR G N DR T

1

W ERRRIFACRIER 2 F FRUSA B FA; e

(2) B * %% 8 7 "+ &k B (Personal Environmental Monitor
(PEM) ,SKC) » i # ) 5L7 #dk B U4 5 PMysfr PM o> & = ¥ 3t 2 g
4% PMys %2 PMp2 PEM 4R % » B 5 BI2cE PMys 4 4E B - 0in & 10
lpm 2482 TR AEF - T B2 3 FREBE-TRRFE RS2 g
ez &R

PEM & 4| * g Aqc & fok e Ff F,]@fargmg F1 # ?Hﬁr{?“‘%
LSBT RS um & 10pm L § B 5 )R A A4 2
AiE* > €5 RFEALEFFF T a3 EPE T2 R g

FIRMT TR AR R o

51



¥

10 pm nozzle cap—* !

Tuftane seal

)

Porous stainless steel
impaction ring

:

Impaction ring
support

Filter

e

Stainless steel screen

—"
Outlet tube —/

B ~ A RBHERE (PEM) & 26

2. T F HRARE
Bk 22 PHE D RO BHFRIPZASRALL 2
EREF RIFACORERR O AR AT
(1) QCM = B2 4
Fik e b

| RAZFBREFENEF AT AT ERRS

\

c‘h}

B as Rl 2 Edds
| ¥ & 454 > standby % 2 & (7
J#8 37pin A B BRI MY 4

| wdRETHLEHE > L0V LR TR
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¥t xs gtz md % 024 m
VR BIFE R T2 IR R LTy i i
| P RAINE SR ARV AR RAT AT G

&g kA 2 R ARE

VAE B R R e ik 0 p 3 H RN A2 b g
R 3257 EABLAE

£

b magfering

l*ﬁﬁﬁ" FE’b*};ﬁjé{E/}f“2~4KHZLE&

Rk (T AR S

| 3R close B

VW aE - rpd P RITOERETE S 1~10 1F

J B R % 3% %! counter —signal > display — freq > mode —time > stage—1 >
freq input —initial > sample time— 000 » valve—close > pump —on

VF BT Roig s R

VLT o4 R EE PR

| Baod i #ER P ¥ 37T count &=

VRS BERERMP > 3 kT g

| B g E R 2 TR

(2) PEM #: ¥ 42 &
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VHRHR L ARO E EOR TR RS 24 ) PRRIR R R

d

T AfEE Z A TR RS B R AT R R T

UECR SRR AV - o A UL RLE ST o COLR: R R RIS o Ll

G

VB F ok E R

VRS R R ch R R R B AR RD
VRO E R RS 24 FERA KD

I AfEE 2 ABH T RE Y A B RN SRR R R
3.ICP-MS & = & & 7

AT A W AREEZ N T F RO Tl Vg R

R 2B AELY O B SRR & A AT R R e 0 g 4T
%g,ué%ﬁﬁ?ﬁé311%°

(1) g a2 2

J 10ml Nitric acid 4c » 25ml z_ 45 @ b 1 g 5K

I B3 4c#dr > 60°C 0 3.5 ) B

| 4 g3 kiF 2.3 10ml

S
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(2) AHriE

|CP parameters
RF power (W) 1100
Plasma gas flow (L/min) 17
Auxiliary gas flow (L/min) 1.3
Nebulizer gas flow (L/min) 0.97
Sample skimmer con Pt

DRC parameters
NH3 flow rate (mL/min) 0.6
Quadrupole rod offset (V) -5.5
Cell path voltage (V) -19
Cell rod offset (V) -7
Rejection parameter a 0
Rejection parameter q 0.25
Autolens On

M ass spectrometer settings

Dwell time (ms) 50
Sweeps 20
Readings 1
Replicates 3

(3) ¢ £ B2 HhERERTHRHEL

e R (1 g/l i p4E T
£ K B 3 ' (Lgh
As 4 200 0.9993 0.61
Cd 0.2 10 0.9991 0.03
Cr 0.2 10 0.9985 0.02
Cu 1 50 0.9986 0.28
Hg 0.2 10 0.9994 0.07
Ni 0.2 10 0.9998 0.03
Pb 0.2 10 0.9993 0.02
Se 0.2 10 0.9981 0.29
/n 4 200 0.9982 0.48

(4) 2464 B2 f I
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N ESRRFEFZN C MEREEAF ST 0 RIBREBLAR

T R T

Inter Intra
. kR e ] kR e ]
£ % (ngh kR V(%) (ugh kR V(%)

As 20 19.99 3 20 20.79 6
Cd | 1.01 2 1 1.01 6
Cr | 1.2 1 1 0.95 11
Hg | 0.92 7 1 1.02 7
Ni | 1.06 3 1 1.03 12
Pb 1 0.87 3 2 1.97 6
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Wae R T AR AEF AR R A2 R

B BEBFAA G AR ERE R 52 B A

-~ H it

IEAVS SRR R EARLBARMTH B AR
Bi7a2 2By ff4c 2 shiF e M2 EH V1 0 2 p ik &
T AL et F R~ TR ;I‘AL%%%I!; PRIV ¥: ¥ W . % g
YPRAEERFER S FIPRFE - T b TR R E

PEREMIEIRTRY LA RFET 4o Bl L3 BiTHckk

VAR (el
VRA S RELEAACRE AR AL LR BB
53}; ;}g_g%a“aﬁ;é,;‘;%‘;qﬁg;y‘ égiﬁ a9v Jﬁi’?ﬁ‘éi%i-@ﬂ" °’Fﬁ*-ﬁ

T_A e g

&

AR A THFF PP RA LR FHAET R Student t-test
—ﬂ’&‘?‘zﬁ%ﬁ“ﬁlé?xtest%ﬁ Fip RE PR ERIF 2V
& * Logistic regression %3+ » @ @t F 78 cp M (57 % — SLAM N

(GLM) %z 3 -
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FEEn 81 (21.7) 31 (10.7) <0.001
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S LS E T I LPES E T F RN

57 vj’x

v v

L2 o

5 305

OR  (95%CI)

OR  (95%CI)

OR (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

~

o e kg D
I 7 /F a‘#&
~b

L EE R

1
0.90 (0.62~1.30)

1
0.86 (0.60~1.25)

1.48 (0.87~2.54)

1.40 (0.95~2.07)

1.95 (1.16~3.29)"
133 (0.92~1.92)
1.10 (0.74~1.62)
1.18 (0.66~2.12)
1.71 (1.17~2.50)*

1.48 (0.97~2.25)

1
1.22 (0.84~1.78)

1
0.52 (0.36~0.77)

1.45 (0.85~2.49)
1.55 (1.04~2.29)"
1.44 (0.89~2.33)
1.52 (1.05~2.20)"
1.38 (0.94~2.03)
0.97 (0.52~1.83)
1.10 (0.75~1.62)
1.10 (0.71~1.72)

1
173 (1.07~2.78)"

1
0.67 (0.42~1.06)

1.45 (0.75~2.78)
1.01 (0.62~1.60)
1.23 (0.69~2.16)
145 (0.92~2.29)
1.17.(0.72~1.99)
149 (0.77-2.87)
170 (1.08~2.70)"
0.92 (0.52~1.62)

1
1.28 (0.94~1.75)

1
0.77 (0.56~1.05)

1.16 (0.72~1.88)
170 (0.78~1.46)
1.34 (0.91~1.97)
133 (0.98~1.81)
1.53 (1.11~2.11)
221 (1.42~3.46)"
1.31 (0.95~1.81)
1.11 (0.76~1.60)

1
0.83 (0.60~1.13)

1
0.82 (0.60~1.12)

177 (1.12~2.78)"
1.1 (0.80~1.53)
173 (1.13~2.64)"
0.95 (0.70~1.30)
1.26 (0.91~1.76)
1.18 (0.71~1.96)
1.17 (0.83~1.63)
1.38 (0.96~2.00)

1
1.94 (0.98~3.84)

1
0.90 (0.48~1.70)

0.64 (0.19~2.12)
0.63 (0.34~1.19)
2.70 (0.95~7.68)
241 (121~4.77)"
1.50 (0.79~2.87)
2.27 (0.96~5.36)
173 (0.92~3.28)
1.87 (0.95~3.69)

T:P iE<0.05
1P iE<0.01

b ®31EK

A

v

r:-*

P
5
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23 B S SE R A SR M TR 2 BHERTT i A 4T
3 1y ¥ Tk F v rhvg v VR AE (R 59 2R B T

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

~
-~
|
~

¥

1
0.94 (0.55~1.60)

130 (0.62~2.75)
2.00 (1.13~3.55)"
220 (1.07~4.53)"
1.82 (1.08~3.04)"
1.26 (0.74~2.15)

1.44 (0.75~2.76)

2.33 (1.38~3.93)

1
0.94 (0.55~1.60)

175 (0.87~3.54)
1.88 (1.07~3.32)"
1.85 (0.93~3.71)
1.67 (1.00~2.80)"
1.66 (0.98~2.81)
0.74 (0.35~1.55)
140 (0.82~2.38)

1
1.98 (1.01~3.91)"
1.38 (0.58~3.24)

0.75 (0.42~1.37)
1.40 (0.69~2.85)
1.26 (0.71~2.26)
1.00 (0.54~1.86)
1.29 (0.62~2.68)
1.43 (0.79~2.61)

1
1.13 (0.73~1.73)

1.24 (0.68~2.29)
1.01 (0.66~1.54)
1.91 (1.14~3.21)
1.35 (0.90~2.02)
146 (0.96~2.22)
2.42 (1.47~3.97)
1.23 (0.80~1.87)

1
0.75 (0.48~1.18)

179 (0.98~3.26)
1.11 (0.71~1.76)
1.84 (1.04~3.28)"
0.98 (0.63~1.51)
150 (0.96~2.36)
1.14 (0.63~2.06)
1.47 (0.93~2.31)

1
2.49 (0.89~6.98)

1.24 (0.68~2.29)
1.01 (0.42~2.39)
472 (1.07~20.8)"
1.53 (0.66~3.56)
177 (0.76~4.12)
2.16 (0.83~5.62)
1.72 (0.73~4.03)
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f2 P PREE AR RTHE BARE TS

v

’l

] B #ic BAar (%)
2 A T BT ;f ¥ %
Rz v 145 48.7
R% e 114 38.3
ETE 5 39 13.0
e
g 14 147 49.5
kR 150 50.5
£ # ()
< 40 74 25
41~64 100 33.8
> 65 122 41.2
KT AR
B (4~) » mT 134 46.4
® 7B 155 53.6
WAFR R
4 39 13.3
© A » 75.8
A 6 2.0
b N 25 8.5
e B 1 0.3
T BE K 121 41.3
BE- kB 49 57.0
7oAV R 65 22.0
| 37 17.0
7 AR 55 18.5
7R R 18 6.1
EFKE S @R 193 67.7
JR* s & 100 34.0
Tmig (an)? 161.248.6
Tioggd (29)° 62.4+10.8
TiaBMI (#8E/8 % %) °
g 23.9243.65
L 24.06+3.53
TioEds (&) ° 56.5+18.7
BT R OERF () 4.5+3.7
B iIphpER () 110.1£193.1

N
at TIBEHRE L
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Fo o~ P PLHEITE AT R Lp FE BT

S PMBE R FF(%) >65 Kk BHE B FF(%)
S T 44 15.1 20 16.8
£ ER G RHL 30 83.3 16 94.1
v TR R 51 17.4 22 18.5
LSERT R 35 92.1 14 87.5
L R SE - I 18 6.2 8 6.8
s SRR AR E S B Y 34 12.9 13 12.1
v T 54 19.4 22 19.1
v 3 AR (R R 83 31.6 32 30.5
W3- EYRE b 194 66.9 72 60.0
R 24 8.2 9 7.6
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%A\ﬂ%%ﬁ%%ﬁiﬁﬁiigﬁ

T Bl R4 (%)

N 23 7.7
X F E R 11 3.7
Mottt F 8% 15 5.0
] 7 2.3
§ v 14 4.7
84 5 3 1.0
W 2 1.0
< B 37 12.4
% o R 70 23.5
W 38 13.4
A P 39 13.1
w3 =B AT )T;U%g 147 49.3

30 10.1

3 - £3 ik
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BV AT AL A TRAN S

¥ 7 i #K A (%)
R g 23 7.8
L 40 13.7
iR 94 32.2
g R p
B E 226 76.6
A F 133 45.1
R}
M % 154 54.6
4 37 13.1
B % 137 48.6
e LA 107 36.6
A4 160 55.2
3E B 53 18.2
1A R 53 18.2
FREm 98 33.6
pPYARERST L
7 A A 215 73.9
t 2L 103 36.4
1 B4 103 36.1
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L HITAE AL AL A G

FVC (ml) FEV, (ml) FEV,% (%)
$ 1 TioEsiE R L THEHRER L THEHgE R L
E£# (F)
= 40 2869.0+854.3 2424.2+825.6 84.8+14.9
41~64 2423.5+798.3 1986.2+779.5 82.2+18.1
= 65 1795.8+649.2 1297.4+574.0 73.0£19.3
P-i& 0.001 0.001 0.001
)
g 2656.41948.31 2093.61965.1 78+19.3
e 1932.1+£600.2 1560.5+617.2 81+£17.7
P-i& 0.001 0.001 0.18
A W
FZ Y % 2179.2+£777.6 1688.0+817.7 76.8£21.0
%2 % 2652.41874.4 2189.2+806.7 82.7+14.2
% it 1508.6+£517.3 1140.0+449.9 76.5£18.9
P-i& 0.001 0.001 0.03
KT AR
F P 1807.3+661.6 1365.41648.4 75.5+20.6
- B%l;,u r 2689.61789.5 2205.5+797.0 82.2+16.5
P-i& <0.001 <0.001 0.003
#F v
Fvh B Jﬁz ﬁ 2030.7£1102.7 1467.91976.9 69.7+12.4
EL i ﬁ 2297.1£856.1 1837.4+839.8 79.6+£18.6
P-i& 0.264 0.113 0.052
3 I8
13 i‘;ﬁ 2527.84955.5 2048.31904.8 79.7£15.4
s i‘i—‘ﬁ 2194.31816.7 1750.3+820.9 79.2419.5
e #\fiﬁ 2275.61889.4 1750.5+831.9 77.8£19.0
P-i& 0.003 0.045 0.85
Rk
7 BRI R 2568.11902.2 2085.61934.6 80.3+20.4
& ehEY 2218.31852.4 1758.24820.3 78.9+18.1
P-i& 0.009 0.012 0.595
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L¢P TR A2 H R A ()

FVC (ml)

FEV, (ml)

FEV,% (%)

TioE+E 8 £

Lo g A

T+ % L

%o
fj:é 3[13 ’FFT
#5351
e)g LAY i
P-i&
RIS A%

2489.7+875.6
2133.71824.6
0.001

2343.24831.1
2166.41916.8
0.099

2335.8+860.8
2037.61889.7
0.029

2041.4+826.4
1648.8+826.9
<0.001

1853.0+855.9
1734.0+818.1
0.255

1882.14835.1
1502.0+855.7
0.04

81.4+14.2
77.142.36
0.044

78.1+18.7
80.3+18.2
0.34

79.9+17.3
74.7423.1
0.074
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Lo P PRI AR LA RS R R RFL
FVC FEV, FEV,9%

L 21 b(SE) P-& b(SE) P-& b(SE) P-i&
Edr (&) —24724) <0001  —26.02.3) <0001  —028(0.06)  <0.001
EF (2A) 63.54.7)  <0.001 56.7(4.9)  <0.001 0.23(0.13)  0.070
we (27) 247(46)  <0.001 19.44.6)  <0.001 0.02(0.10)  0.890
125

g Pk S S e
+ —7243(94.3) <0.001 —533.1(96.3) <0.001 —2.90(2.21) 0.180
Ak e
ERUTE S 54 e St S e

DE 670.6(150.1)  <0.001 547.9(147.5)  <0.001 0.34(3.5) 0.922

F<e®  1143.8(53.2) <0.001 1049.2(150.6) <0.001 6.21(3.5) 0.081
T AR

B¢ o 3 B S e %3 e

E3RNP A —882.4(89.1) <0.001 —840.1(89.0) <0.001 —6.77(2.2) 0.003

Sy IR

ki A0 54 & 5

£ —435.3(123.5) <0.001 —377.0(121.1)  0.002 0.20(0.27) 0.940
V%;f‘lﬂgj IFF

7 %4 e 54 e 5 e

- —349.8(123.4)  0.009 —327.4(129.4) 0.012 —1.52(2.85) 0.600
F v

7 Pt 53 e 4w

= 266.4(238.3)  0.260 369.5(232.1) 0.113 9.90(5.0) 0.052
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Lo~ s ARl e R EgAR LN ()

FVC FEV, FEV.1%
R b(SE) P-i& b(SE) P-i& b(SE) P-i&

HAY 'VFT

4 %4 e >4 & 5k

&  356.0(102.0) 0.001 392.7(99.4) <0.001 4.33(2.22) 0.052
FIes L

4 %Y >3 w 54k

&  176.9(107.0)  0.099 119.0(104.3) 0.255 —2.19(2.29) 0.340
F

& —309.7(109.0) 0.005  —277.0(106.7) 0.010  —3.08(2.34) 0.188
e R Y l‘%‘

4 4 3 Ot

& 2983(136.2) 0.029 380.1(132.0) 0.004 5.21(2.90) 0.074
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AL P AT AR LS N W R 24 ‘E]»F»A,\ﬁ*
FVC FEV, FEV,%
2% b(SE) P-i& b(SE) P-i& b(SE) P-i&
LF (2m) 35.8(6.2)  <0.001 36.9(6.4)  <0.001 041(0.2)  0.044
125
g 343.2(108. 5) 0.001 165.5(111.5)  0.139 —6.76(3.56) 0.059
A T B
ENER of 53 e %4 & 55 e
%" % 180.1(113.0) 0.112 20.6(116.2)  0.860 —4.48(3.71) 0.228
EA R 295.6(124.3) 0.018 153.9(127.7)  0.230 —2.34(4.08) 0.567
ES7
7 53 u 7 A 55 e
& —28.8(88.0) 0.744  —64.090.5) 0480  —0.43(2.89)  0.883
F v
7 3 e S m ¥
- 251.7(151.8)  0.099 303.0(156.0)  0.053 7.54(4.98)  0.131
5y
- 24.5(69.4)  0.724 112.8(71.4)  0.115 3.72(2.28)  0.103
F 5L
7 SN R e ¥
&  —157.7(75.6)  0.038  —683(77.7)  0.381 0.34(2.48)  0.892
X 1 EEE ST
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SRR E ABEARM Flh 2 B R0 iRt A

v %

—

F o

\:r‘%"‘»ﬁ

o IR (R

WL f 3 %

305 T

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

ZLz o~ 7 TR AR
A 1N
78 OR  (95%CI)
%)
7 1
4 0.33(0.16~0.67)*
8 ()
= 40 1
41~64  0.58 (0.24~1.37)
> 65  0.93(0.43~2.01)
1 i)
£ 1
7 1.38(0.73~2.64)
£ Rl

1
3.41 (1.73~6.72)*

~=\ ‘ﬁv

*RIE)Y IR
1
1.79 (0.85~3.75)

~=\ ‘ﬁv

1
0.47 (0.25~0.87)

1
0.45 (0.19~1.03)
0.81 (0.39~1.66)

1
1.01 (0.55~1.87)

1
2.80 (1.46~5.35)*

1
1.67 (0.82~3.42)

1
0.53 (0.17~1.62)

1
0.36 (0.06~2.00)
1.23 (0.36~4.23)

1
0.55(0.17~1.81)

1
0.97 (0.26~3.58)

1
0.33 (0.42~2.55)

1
1.16 (0.64~2.11)

1
1.42 (0.63~3.19)
1.18 (0.53~2.62)

1
0.86 (0.46~1.58)

1
1.13 (0.56~2.27)

1
0.47 (0.19~1.16)

1
2.36 (1.38~4.04)*

1
2.45 (1.20~4.99)"
1.55 (0.76~3.14)

1
0.60 (0.34~1.03)

1
0.75 (0.39~1.43)

1
0.59 (0.28~1.22)

1
0.47 (1.71~1.28)

1
1.56 (0.38~6.46)
1.74 (0.45~6.77)

1
1.46 (0.56~3.79)

1
5.00 (1.88~13.3)*

1
2.48 (0.88~7.04)

1
1.42 (0.61~3.31)

1
1.14 (0.39~3.37)
0.91 (0.31~2.68)

1
1.03 (0.44~2.39)

1
1.20 (0.45~3.15)

1
0.18 (0.02~1.36)

T:P &E<0.05
TP E<0.01
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FLZ 2% TR AR,

%,

LR ABEAAN TR 2 E R BES R FA T (F)

v P{X

i

305 T

BELFF

305

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

=i 'E\‘

=~

B
IS

B

&
= P

e

B

= P

1
1.31 (0.55~3.12)

1
0.91 (0.38~2.18)

1
0.52 (0.12~2.30)

1
1.05 (0.52~2.11)

1
0.77 (0.42~1.43)

1
1.20 (0.55~2.58)

1
0.68 (0.20~2.40)

1
1.45 (0.77~2.72)

1
0.59 (0.20 ~1.76)

1
1.86 (0.56~6.18)

1
0.90 (0.11 ~7.22)

1
1.52 (0.51~4.50)

1
1.22 (0.66~2.23)

1
1.34 (0.63~2.85)

1
0.75 (0.21~2.69)

1
1.02 (0.54~1.94)

1
1.20 (0.71~2.04)

1
1.45 (0.74~2.83)

1
0.49 (0.16~1.50)

1
1.18 (0.68~2.06)

1
1.28 (0.48~3.41)

1
0.56 (0.12~2.50)

1
0.66 (0.08~5.20)

1
1.71 (0.65~4.50)

1
1.31 (0.55~3.12)

1
1.32(0.47~3.73)

1
0.48 (0.06~3.74)

1
1.98 (0.84~4.66)




Fobm o P TR AR L SRR 2 A S M T 2 R i A 4

v \:}j‘\‘

v% Tk

—

v R A8 1R

e

208

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

OR  (95%CI)

£ ()

g

= 40

&
H
4
f

1
038 (0.16~0.91)"

1
0.70 (0.27~1.82)
0.79 (0.22~2.82)

1
1.34 (0.49~3.66)

1
2.26 (1.01~5.04)"

1
1.20 (0.58~2.51)

1
2.23 (0.63~7.86)

1
0.66 (0.31~1.43)

1
0.47 (0.19~1.17)
0.76 (0.25~2.32)

1
1.01 (0.55~1.87)

1
230 (1.08~4.91)"

1
0.89 (0.46~1.73)

1
1.54 (0.74~3.19)

1
0.65 (0.17~2.42)

1
0.38 (0.06~2.40)
1.16 (0.17~8.02)

1
0.53 (0.10~2.72)

1
0.86(0.21~3.46)

1
0.63 (0.20 ~1.94)

1
2.23 (0.63~7.86)

1
0.97 (0.46~2.04)

1
1.32 (0.55~3.13)
0.90 (0.30~2.69)

1
0.84 (0.39~1.84)

1
1.00 (0.44~2.28)

1
1.15(0.61~2.18)

1
0.97 (0.48~1.96)

|
2.11 (1.07~4.15)"

1
1.99 (0.91~4.35)
1.36 (0.53~3.47)

1
0.58 (0.29~1.16)

1
1.25 (0.57~2.73)

1
1.02 (0.58~1.81)

1
1.23 (0.66~2.27)

1
1.16 (0.32~4.21)

1
1.99 (0.43~9.20)
5.58 (0.81~38.3)

1
1.25 (0.29~5.35)

1
5.98 (1.77~20.2)*

1
1.58 (0.53~4.74)

1
2.22 (0.69~7.20)

1
1.29 (0.40~3.61)

1
1.19 (0.38~3.78)
1.39(0.32~6.21)

1
0.98 (0.33~2.94)

1
1.07 (0.34~3.33)

1
1.51 (0.61~3.73)

1
2.39(0.91~6.24)

t:P ©<0.05
1P E<0.01
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24T 0 TR RO R L L

FHRRE RE AT RRBRARE @GS0 RERR

AR AR ERR

#1 10 3 0 4 Brs®EE 17230
#2 4 3 1 - BsEE 17230
#3 6 4 1 4 BriBE  1vz 3o
#4 6 3 0 v Brs B g 3
#5 1 2 1 & Brs B g 3

% ! PEM 5 B2l 2 RZ B5 0 QCM FH 4k B3 h L K

ali R F P ENES LB
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2LA ¢ PEHITASFR 20 PWE RGN ARERT

® #

PMio

PM, s

LoEthf 4

T30 R A

F kB (ug/m)

7 ¢k R (ug/m’)

=

P-&

1.62+0.91

4.14+2.32

<0.001

26.06£10.59

78.511£66.23

<0.001

3.471+2.43

3.20+2.21

0.49

1.3610.92

3.99+2.27

<0.001

15.49+4.69

43.12435.77

<0.001

3.18%+2.46

3.09+2.19

0.81

£
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2L CBBEACFRETAMPTEERZAAMET

| (PM 10)-O(PM 1) |(PM 25)-O(PM 25)
r r
#1 0.230 0.418'
#2 0.437" 0.437"
#3 0.386' 0.265
#4 —0.229 —0.265
#5 0.252 0.327
;:f 0.486° 0.406°

101 QCM ¥ Bar B ) Ritioko & RO ) - iy
MREHI e LS B s R HA S L - T o

T: P E<0.05

I P E<0.01
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FLANTREEPEEN PM/PMpp2 FRER . &7

I ndoor Outdoor
PM,s/ PM PM,s5/ PM q
S (%) (%)
#1 86 61
#2 96 55
#3 08 63
H#4 97 51
#5 95 43

o

PRl s QCM 8 rEk B

*
fk
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24 EPRPRERBERR LR FL T

1 PMy N PMys
% A b(SE) P- & b(SE) P-i&
SRS L
) % 0.965 %% 0.416
& 0.014(0.31) —0.259(0.32)
PR
SRR %% ® <0001 4w <0.001
-1 —1.787(0.35) —2.261(0.36)
% 7t PM, 0.011(0.003)  <0.001
% *h PMys 0.014(0.02)  0.011
% UE N RIFHCR S QCM B vk &
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2o A FACRERERRELE R

3R 34
ik E PEM QCM Monitoring Station
PMiy PMs PMys/PMjy PMjy PMys PM,s/PMyo PM; PM>s PMas/PMyg
(ng/m’)  (ng/m’) (%) (ng/m’)  (ug/m’) (%) (ng/m’)  (pg/m’) (%)
‘ﬁ s
#1 2.84 2.05 72 2.24 1.92 86 32.05 19.75 61
#2 1.89 1.61 85 2.06 1.97 96 29.77 16.42 55
#3 2.18 1.50 69 2.83 2.76 98 28.73 18.09 63
#4 5.69 3.25 57 5.58 5.40 97 160.33 82.83 51
#5 5.43 3.77 69 4.40 4.19 95 145.35 62.52 43
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PM, s(ng/m’) PM,o(ng/m’)
£ B T ia S Tiom  TiE SweTiE PM,s/PM
As 1.3 1.01 1.5 0.86 0.93
Cd 0.7 0.71 1.3 0.98 0.56
Cr 5.2 4.39 5.8 5.76 0.89
Cu 12.1 11.12 18.9 13.62 0.64
Hg 1.0 0.13 1.0 10 1.00
Pb 37.8 19.62 314 24.48 1.20
Se 1.7 0.76 0.4 0.38 4.00

Zn 57.4 43.94 58.8 25.08 0.98
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