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Abstract

Objective: This cross-sectional study was to investigate effects of
exposure to noise and/or particulate matter (PM) on the prevalence of
hypertension among screw-manufacturing workers

Methods:We recruited a screw-manufacturing company with 315
employees as the study population. The preliminary walk-through survey
was performed to identify the work places with noise levels above 80
dBA for conducting frequency analyses during the 8-hour periods. We
classified subjects into different similar exposure groups (SEGs) based on
the measurements of environmental noise and PM exposure. We used
sequential mobility particle sizerto measure the number concentration of
PM during the working periods. Volunteers from each of SEGs were
recruited to assess individual exposure to noise and PM. Multivariate
logistic regressions were conducted to estimate the odds ratio of
hypertension related to noise and particulate matter exposure after
controlling for potential confounders.

Results: Workers exposed to noise levels =80 dBA during 2-4 years of
employment duration had a significantly higer risk of hypertension.
Workers exposed to 4KHz =70 dBA during 2-4 years of empolyment
duration had a significantly higer risk of hypertension. In addition, field
workers exposed to PM number concentrations = 129000 N/cm’ during
2-4 years of employment duration had a marginally higer risk of
hypertension. Workers exposed to PM(;; 1206 nmnumber concentration =
35000N/cm’during 2-4 years of employment duration had a significantly
higer risk of hypertension. We also found that co-exposure to noise levels

=80 dBA and PM number concentrations = 129000 N/cm’ during 2-4

years of employment duration had a significantly higer risk of

Vv



hypertension. In addition, co-exposure to 2KHz ~ 4KHz or 8KHz = 80
dBA and PMy; 1.20.6 nm) Number concentrations = 35000 N/ecm® during 2-4
years of employment duration had a significantly higer risk of
hypertension.

Conclusion : Our findings revealed that exposure to high-frequency noise
or PM with dynamic diameter between 11.1-20.6 nm during 2-4 years of
employment duration might be associated with the prevalence of
hypertension. There were no interactive effects of co-exposure to noise
and PM on the prevalence of hypertension.

Keywords : cross-sectional study; frequency; hypertension; particulate

matter; occupational noise
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BE* R PR EEN S AP TGRS E AR -

5. 1’{&1‘5@ (systolic blood pressure, SBP)

RS Y R ol s DALY = ——"1%
s R JEOE IR W R LR A 2

4
T
3
[
v
\_‘ -
(
b
=i

iugiﬁiﬁﬁ,w%@ﬁﬁ’@i&ﬁ»*ﬁw’&%ﬁi@&
%0 A B® o B TER
6. 473 B (diastolic blood pressure, DBP)

SR PR § U VRS LSRR & R R

v\

AR, a b BT DA IR e R o Aot o
BOUMINA & R A P P Bl o fL S M R AR
@ °
7. & = R (Hypertension)

Bt e s WHO HR2 @ - 4 chl §F R A3
139/89mmHg 7 F > 160/95SmmHg ™ + % 3 = & (WHO, 2003) - # &
R 7% = Bf7 ;-4 B ¢ (Natinal Heart Lung and Blood Institute) s3] 7

B BETIE o LhMms i TR (i)
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1. #f nidif
Tk AHGL(RAY AR RE Y R GE g )
T B GENS - AT L2 5 Al FH 73 G4

REBERR B A FHMBARTE S S AT B N B
@3 (miE iz, 20006) o
Bl R £ %
c=fXA
M3t () ¢ Bk 2 3E & (ms)
AEQ) M FRx- X RERT 0 A Ti B iEgE
EF)  HepfFp M- 2 FRT 4 =t i
2. 4§ B % (Sound Pressure Level, SPL)
B PR E A R T 5 AL RFEWROEH LR S ER
4 % i % 5 /& (Sound Pressure) ¥ i+ % Pa(pascal, Nt/m®)> i+ ¥ + &

B> BB TR

*mw
'’

VR P BREFF A 10°-10°Pa s & ¥ £ AT R £ T ehbo] 3
B3 20uPa(2x107Pa) > i ARG R RS TLFREEEH R
By M A AR Sk | dBA)E T 0 SN 4eT
L, = 10log P?/P§ = 20log P/P,

L, : % & (dB)
P: #il% & (Pa, NUm’)
Py ¢ A5 & (2x10°Pa)
3. 35t § £ (Equivalent Sound Level, Leq)

B TR E RS B2 0 R TI0E b R BT

B AREFTREL T E 2N 4o GEH P, 1995):



T REFEF > %S FAPFETY 524 [ BR121 (tP#c8 | @t
¥

Pt ipl a2 3 R

Py vt 4 i sl ib ] 5 B 5 225 B (2x107Pa)

4. #f:# £ 47 (Frequency spectral analysis)

MR Ad F S RS e g vt T A E RS Bf';“f E
% VIE

% 20Hz-20000Hz > & F *5 48 3% A 3705 > &2 Horg SRl 2 3 B
Boo FAu BT SR A SR B BT A R R rhl A SR S g RIS O
FER LB A F AR 3 R RA RN RIS A G
KO EEANT B P S BRER S R g 1N
BARH & 13 ~ 5 BRARH o973 M R - HAp 5 T OB SN (E
%, 2006) :

f2 - anl

n:oANg RED VA RS A Bldonsl o P TUR S

ETIRS

TUE RN B 0 BL AT RS S n=1/3 B 0 b~ T Uk e
D
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f,=213F > 2% 13 ~3 BAF o
FZERIR L FABLERES

FERSBBA L AR

etal., 1987)r2 ff %73 Fﬁmjﬁﬁ@iﬂ R HRRE R IS8 LR R B
IR X TR IS8 LR RAEOA L O BRI 63 HE L RE
AL BT RpRGF I > FREZETSS AL U angdi Ry 0 2
B BRR %G SEENEAF T F a2 238 & ;Chang ¥ 4 (Chang et
al., 2009)*+ 2005-2006 4 Hp FF 44159 2 & & & i f % 152 (71 ()
Bkt kRO FELRPEFR 80 AB M2 Brkd kG w@r
B BR %S 80 AR T K kg 01 ©(95% CI =
1.0-81.1);Chang % 4 (Chang et al., 2011)2011 & 12 % B 4KHz ¥ 6KHz
HAFAES AP He a3 kB 790 Pz U3 EA15 0
RPE > S5 FMa B T4 A E=30 ~ L& 3 Tk
FAEAIS30A L B BREFF AT FL EAS &L
B 1 ¢ 1.48(95% CI=1.0-2.2)22 1.46 2 (95% CI=1.0-2.1)
ERCHEEERES IR ABEEFLRBE%S S 5 0 van Kempen
& 4 (van Kempen et al., 2002) 4 +7£_1970 31| 1999 & 2. FF 3, = 43 £ B
SR kB R R BT M o BERS R B A e 5 A

P o BRenjp¥ et s 1.14 £(95% CI = 1.01-1.29) ; Tomei & *
11



(Tomei et al., 2005)4+%+ 77 w3 £ B35 5 £ 93 4 [ (A )22 224
PETEBIEFAFETIOALALBE)NEFREFFET RS FRHEF
REDRB IR EO3A L APRSTIDN S T4 L £ 4o B o B
e *& ; Sbihi % % (Sbihi et al., 2008):¢ K¢ 1991-1998 & & W& &\ 17
B AR10872 L 1 >Tigi g,‘rf«?%r* A RN L R B Il A
FREL RBSSAL T EFRBI0E AR L @I B L RE G L ET
33 #en 1.5 & 5 Tomei % A (Tomei et al., 2010) 4% 1950-2008 &
FAN IS EE TR EE A H 18658 LR 1 1R kR WA
AEFPEHRERE RS RTRABER L BRPOETIRES
vz fﬁ%%ﬁgo

Q BRERIRBHLBEN

ERMHEBREF IR AR S B % % 0 Chang 3 4
(Chang et al., 2003) 1 * & 47 | & /] 247 7 (panel study)™ = & ¥ &
AR 20 t I MBAIRGEAY O X RREES BRSBTS S
BE MR EFI > 85dBA 1 F & & el 1 Ap#t 59dBA 11T enf

1t FIRER R PR ARG IR AR E R B R H

TG g A ag g
BRI HERESF Ik AR E L R¥MR G 5 o0 Fogari ¥ 4
(Fogari et al., 1994)4 41 8078 &wk 4 Je 5 =80 4 [ &2 733 Lok & &
>80 AR AR R L EFY T RALEPHTEREL A
v 8 (18-30 &, 31-40 fk, 41-50 g g7 & »+ 50 k) = ‘e (<=25 kg/m’ &
>25 kg/m’) > K% A FIAEEL AT 50 AT H AR EERS K ALE
80 ~ b § i ¥ fTi/R BrersR R B EF F 2 5 Lee & 4 (Lee et al., 2009)
MRS AR RS RS30 I PR IEEFAT B
3 F % =Z85dBA Apdtrkd k& <60dBA fTipR ¢ B FH 4 3.8
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mmHg -
RO e
R el TR o

CF PR RFF LA AT RIEOFRM AR Rk
RGFHoR R RS < ) ¥ R A SRS HOR s fe Bk (coarse particle,
2.5 um<diameter = 10um, PM ) ~ s sk (fine particle, diameter=2.5 um,
PM,5) ~ =% fc ok & fiok(submicrometer, diameter <1 um, PM;)¥ 2 } &
Hek (nanometer, diameter = 0.1um, PMg ) #i& = Fjs 2. ficke % % F| &€ 4

A2 TP T RELIF O RIAMLEAR AT lum 1T
SR TR 0 RN F DOREERA 0 E L AR
(1) # 5t Bfo

TR RIS F P HAO FIT P E SRR A F 2 R

B A RPER AR ER BT ARERF N RS

SRR AR AR AR Ol o R E A pRT F B R

RN P TR S S X

L BRERFEEREBE L ERR
I EE e Y ?”} ERBES Y VR ERCE
Pl itic g R oG BRI LHFEHBRRR MR f 1 e n B
B R AR FRE L R B SRR B R
B RET .
1) BBERFEELEEBE ST RE
FORBITREAT  FRBER R AR B R

% o Chuang ¥ * (Chuang et al., 2005)4 & 4§ | £ ] 24" 7 (panel
13



study) > 2 £ ¥ 10 &% # i Ratp L7 Bidp Ik BT -
7 0.02 B lum PR FHRT 1 D] 3 0] B g s F i 4 B
Lin % 4 (Linctal, 2000)fcde & 4 % ~ 5 40 % & fg it f v 4 > b
BREF R E A8 e T s FIRERZFTPN PMyss PM L3514
JREEHESFPAGS M Ty BT CFTEE S N PMysdr
PMyo o F e Bh < o
Q) BBRFREEBE ST E

Peters & 4 (Peters et al., 2001)/5_1989 ] 1996 & 115 # w5 6] %
ALY FRAFHET 1T 3] P PMys# 4 25 pg/m’ 0 s T
BB TS G FH S 148 20 A 24 T 48 [ B PMys i 4
20 pg/m > v o T B T § B FH 40 1.69 B 5 Zanobetti & 4
(Zanobetti and Schwartz, 2005)# * % 337 5 b2 = # 3 1985-1999 &
21 % W5 ALE 30 F foor LR B AR & LIRS F 8 E 2 <10
ug(PMyg ) c34p B > 5 5 3 I PMyo & 3 4r 10 ng/m° g B 4e 0.65%(95%
CI=0.3-1.0%) 4T 2 G P2l % > @ ° 5 I PMjg 22 < vl & A
gy 3 W/ 3 Bl B e N
Q) BER TR B 5 # 2 L  RR

Pope % % (Pope etal., 2004)2 1982 # B i\ T2 3 % 4 %
50 0 % B mts B REH T 0 @ %@l*’ﬁfsé?\:i%ﬁ%@ﬁ% ’
B IR PMys % 34 10 pg/m’ » &4 B R nAp B B G 4L S 118
2 (95% CI=1.14-1.23) ; Dominici & * (Dominici et al., 2006)i%_1999
£ 312002 # % B £ K204 IB’KT* A7 20 F A AP R B IR PMys
E B e 10pug/m’ > E# 65 Rt B ak e s R Rl AR
B 54 0.44% -

14



4) BERFEAEBEBT R

ARBRIEAR ¥ B L R ET > 5 0 Johnson & 4 (Johnson and
Parker, 2009) 2 1999-2005 & B 34 #4357 < B A A 4 T
P13 8 5t H R E RIRE LB PMys & hi ke
R AL R d PMys ek B8 B o R (75 4 G BT F 4

az}

i 5 Guo ¥ 4 (Guoetal,2010)% 2007 # 2 & p F|3 & B L 5D
FAE RO § # E 2<2.5 pm 2 <10 pm RSO TR R TR
B PMys 2 PMgerif 4o 7 B o R G fehfl (75 5 A F AP BE o
S BBEREFREEREBRED
AR RBR IR EBELBRE 25 > Lin £ 4 (Linetal,

2009) e R A FFAGF TR R FLRF R F 48] Pt
SRR FRERE TN PMys & PMyp T2 14 | 7 ¢ &2 iR
ZARER AR AT A FRE CFE ) E N PMysir PM
¥ o B P B8+ Chuang & 4 (Chuang et al., 2010)4-%F ~ % B = #E ~

BRLEE B L BREFIABAY 7578 LETHREF AN B
BT R Rk F B0 B S <10 um ok B R T RO R e A
MEAPM

ARCHRBE R FACORE B2 BRE T 2 5 > Harrabi & 4 (Harrabi

etal, 2006)6 5 2612 L2 By #%? B M 4K 3 BEE S
o] P eont 2 PE R PMyo & 3 40 10 pg/m e 55/ § A B BT
1.10 mmHg(95% CI = -1.80- -0.40)2 1.12mmHg (95% CI = -1.90-
-0.30) ; Dvonch % * (Dvonch et al., 2009)4£_2002 - 2003 & #* 7 A& @G>t
3B ALR G347 LT R F I > PMysH H 4 10 ug/m’ € B %
Hi 4 3.2 mmHg P]J:‘{ﬁfi (p = 0.05);Mordukhovich % * (Mordukhovich et
al., 2009)4 it L 47 21-80 % 2280 = 9} p BEH 3 A7 L & ek 2 el

15



R TR B DR MO 4 1 B AR £.(0.43 pg/m’) § A
%3 4 1.5mmHg < %8/& (95% CI = 0.10-2.82)% 0.9 mmHg &5 & (95%
CI=0.15-1.59) -
2. BRERFHAREBH C E AR
- B TA R RO B g e L PR e

HRI L BRRBDR G AL AL FEAE R L BREL R
B 42 e
(1) BERFELEEBEFER

Magari & * (Magari et al., 2001)>* 2001 & #c$ 39 = & £t & h
FHEmpHE I A e - rEARELI A ARPCTRIZEFRA
PMys £ K A § B350 168 T ok (PMys)4 o) 4 85 T $5(4-hour
moving PM, saverage)ik & & & & 1 mg/m’ » #5585 2.66 %o & B
(95% CI=-3.75% » -1.58% ) & 3 4c 1.02 % 34(95% CI1=0.59% -
1.46%) ; Cavallari % 4 (Cavallari et al., 2008)i¢ * & 3 p| & e] 287§

m

S BRI26 L1 fEp Bl (Ep hT PR 1 R (0:00-7:00)F f
% Bl(Ambulatory electrocardiogram) % 7& & 48 48 RR FF #p £ 18 32> 42
(-MSSD) s # 3 » & B MR f & 3 4c 22 -MSSD &> 5 B > @ ¥
4 4 H 4 1 pg/m’ B -MSSD ¢ & > 0.130 msec (95% CI =
-0.162,-0.098) -
(2) BRERFHOR R B 57 AL TR

Sjogren & A (Sjogren et al., 2003) = 1970-1990 £ x5 A v F 3 ¢
BEFCER IS L ER I AR 2 BRE SRR LB EFRE LT
BRSO R SR R T AR E OB B P R T
Bl 2 = L w4 1,06 (95% CI=0.95-1.18)£2 1.10 (95% CI =
0.98-1.23) ; Toren % * (Toren et al., 2007)** 1971 & ] 2002 & e3¢ &
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EHFELHERITE kBRI SERE
@m&%“7yrﬁﬁ%%%%%ﬁéﬁ%§
> kg HRIFMET I

T
RARTHREMLLFRBH S F AR

TE K- L RE mmﬁﬁpmﬁﬁaﬁ LR BRI HOREE B oA

f
PR HRERS 2 BRAE R EBHE LR
I F 7%

1) BEBREF AR EFEAEBH I BRES R

de Kluizenaar % * (de Kluizenaar et al., 2007) 1238849 ¢ j7 jif 1= %
FREXNEFREFT  FREAFFEF T o PR USRS =
fel0A B o @ Ew RES K ITE S 1.318(95%CI=1.25-1.37) >
FEPM o2 1545-55 % AT 5 %t % 18 % % 5 BB B 7 5 5 1,192 (95% CI
=1.02-1.40) ; AR EPMp2 o » F &5 £ B 2(Lden=554 £ )¢ *
g RE R L Kk S kB 2 (Lden<554 B )enl.211 (95% CI
=1.05-1.38) » & &4z FIPMofé » B ¥ F & % 2 (Lden=554 P )i * *%
B REREFF L KRS R S e(Lden<554 B )H1.311(95% Cl =
1.08-1.59) -
Q) BBERFEARFHEEELIFEABRBH YR

Selander % * (Selander et al., 2009) & * 5 b $f e F= 3 &-44
1992-1994 - 248 F 1 B RRAS-TOR L5 w9 32 5 € Sk AR (747
%,@wgaM%J%Mw%maﬁﬁ%?éf%%£fhnw#%
M i P BRTS FlEe i TR BT xdled &

TRV RWEPR RSP IET RO T %iﬂJmﬁP'@"‘ 2 i ek
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R P Ap M =0.6) 2 4 0 AR &
b o)

EX RERLY.
%~%ﬁiﬂ‘ﬁﬁ‘%%@ EEYR - F FAERERT AR
e

PoRER B kg KRS AT H RS E MRSk # =50dBA
Boovull B ong 75 L B RS B B <50 dBA1.381 (95% CI
=1.11-1.71) - Huss % 4 (Huss et al., 2010) & # &= 7 #A 43514608 %

AZiB30f ch E A 5 FIG 15532 L 3w v B 0 B BEPM - &2

I BRER R N KT ERE I AL G 0 B R
3 k& =60dBA) L s AR R B <45 dB(A)1.30%
(95% CI = 0.96-1.76) -
() FEREH] BAAELFRBHA 2B

Chang% + (Changetal., 2009)2  $747 7 2 & A g £ & 1 259
Pl ARG GBI AEE L BROPE FIREF & B3 H L
PhREZF IR B2 HPEZRS &7 BAHD
Toopt o wk g B WAL A BB L BRE GG A e o

AR s pow Y R R TS dniae ™ B 0 L o BOE R T

PREBILTEHBLBREFFAL BT UZ H%k*‘vﬁv-— 7R R
FPRABELT EHFILBEFIAL I FY R F 8

e
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i
1 ERB MR AT AT 2 B 2 B AR (Walk
Through)% A A Tt > BFHHRFIPRLEEFHRE RS
R RE A AT RO TR XD R Bk BRI
*ﬁﬁﬁ**ﬁ%%’ﬂﬁﬁﬁﬁ &R AR g B R DA AT o HH
W - AN EBEESOY I O MRk B A BB AR B
XFEE o MEF R A R 2B A RO E R o tRmind
S
o8P TH%

SELLISERT L TR ER € 3 A s

=)

Bl s R T e F AT ATy A RRED S
Ryt R BB 2 MR EFIRE R R H A AR
BERBEES LSO LSS P L URRY I RPN AR S
HOM MR 2 LA RELB AR ERFAREBEH S
o L2 g5 281 P 1 AT RAOR S g S LT

Bl

5

FaTEs g Ba o FRBHFIE S LR
EAFRPALFEL ) FOYF 1 o LR E 1 R AR E 2008 £ 5 1
%%ﬁ?%’ﬁ@ﬁ%83rﬁéﬁﬁﬁ%§?% A rinfa
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AT BRFERBEI2E RS EDLENES 3 RI EE Y
A% -8 — 5 4% TES-1358 ~ 5 B % #f 4 47 k& 7 63 Hz~125 Hz ~

ks

250 Hz ~ 500 Hz ~ 1k Hz ~ 2k Hz ~ 4k Hz ~ 8k Hz 3 B 5% & B] - &R T
S Hok2K Lo Slow #iEr AEHT % £RIFF 5 50-120 4 1 -

EEI TR T ER e TSy BN IS TN
YO lp B iﬂ‘ » fe§¢ Logging Noise Dose Meter Type 4443(Briiel &
Kjeen)h 3 818 0 11t Aokd R Bk o REERFFHR L
% 50-120 & B 2 %#ics: Slow #1422 A EGT % -
3. ®RFRITRERLD
Logging Noise Dose Meter Type 4443(Briiel& Kjeer)wk 5 #| £ 3+
¥ o @ * Briel & Kjeer = # %13 7 Briel & Kjer Type4231 5 /&
Byt B4H 1000Hz > 2 94dBA i i74&r 5 TES-1358 ~ 5 &R ¢ 48
AYTRIEERT 0 R B AR TIRE RS 5 ANSI S1.40-1984 fr
IEC60942 : 2003 Class2 =7 TES-1356 4 =& % » 4-% 1000Hz > 14
94dBA & 7+ o
BN TESY EO
1. EHBRIFRE R
CRFEAGF YRR AP L BRAT ok iR
TAR RBERFRFMEERPREES R Y FRHIATE AL LR
(sequential mobility particle sizer, SMPS)£2 3¢ 2 % 2+ # B % LL(SMPS
+C, GRIMM Aerosol Technik, Gmbh, Germany; Model 5.500):& {7 & i3
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oA ek Bk T 2RI R 0 BRI E K 503 L/min s F] 5 &2
LR TR R R K E3.54 48 0

FRETHBREALLRLE & TR BL 47 &k (Vienna-type
differential mobility analyzer, DMA Model 55-900) % %% 4% 3+ #ic BB
(condensation particle counter, CPC; Model 5.403)% $R4 » %} s & i#
2 pk g Agd FRMREES TR I RIS F 7 (diffusion
ion charging) 4 % ok 7 4% & 4 (4 (electrical mobility) i& Jx ik T #% &
BA s B2 o2 o BRERE2 < ) #5000 -1um
(11.13 1083.3 nm) > A {5 Mokt ¥ T 8Pt 8 E 3 8 ok2 ok
Bk R HHcBER RRFEFE LY 510 om”
2. B ARIFHRORIRER

FEARSTHY 2 e B ARKRE HRXAGd sk » 4
E(SKC Inc)fpfedr th R B TR o F R R BRI B3R T
MR T e R A R K SLEE NRIE AR R R BT 5 dum
MU e et ke g ok G 50% 5 Btk RIS > o B AT
FLFFREFTEF IEEDERRLCZ N ERE  HFHREFN
37mm 48 & AR AN E R AR ot b g enig MO B IR R & (20-25
°C 22 40-50 %)L 24 /[ pFis > L i@ * = g @+ X TR F0 -
B 21 :‘Effrf% wmE IR EL(FRRY I LR ¢ K
AATIERZ T R B R E) o

% 2.5 L/min>
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TERBEZ P I T ERB MR A B
TES-1358 ~ § R F A~ 47 REHT R T 77 WAREF >0 Loy
2+ 4 (Walk Through Survey) » £ R+ B % 7+ F @22 355§ £ » 1F
SERPORTETL I A TR T E AR BITR C
HRMERER S FIEEIEPNF BRI T2 R A
= PFRPETFIER

. BREBRBREF TR
(1) FEBER

ARy 72009 # 67 30 p 4T LG BB T S AR
EEREER D AE RIS > ¢ 45 # BS k> BS
B BSELE ~GWpEE -GW ¢t e ~ - BS & #% «BS %
feik~BS %% 2 ~BS 2 3% BS &% "BS g -GW 2 ¥r3% ~
GW & %k~ GW Kk ~GW 2 535k~ GW &35 3~ GW gige;
= e BS 41 3 fhag &30 5 BS W @ A2 R 0 BS w W AR k0
BER R EL o
Q) HEHLT

ARy @ % TES-1358 M R M A7 R 7 F @ Aeie 7 8 o
EXERI0F  REFAEZABFR(HLS )0
2. W AT
(1) FEBER

PR 2009 £ 6 7 30 P IERBER R L E LT 1P
2P 3P ~7P ~8p ~9p ~23p > P AR AZE 80 & B 1Lt
T ERB 1Y TES-1358 ~ 4 R A 1T REFH 5 R ITF
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¢ 32 BS B ~BS *t[flle ~ BSi®4 % - GW p #2 ~ GW ¢

e ~BS ¢ E%R BS Ak -BS ¥ ¢ 3 ~GW ¥z -GW ¢ £
R GW Epeik~BS vl k- i 30 - BS w l ARk £ 14 BT
(2) ##HE> 2

AR 7 @ % TES-1358 ~ § & & 4 » 17 &% & {7 31.5-63~125~250 ~
500 ~ 1000 ~ 2000 ~ 4000 2 8000 Hz 15 B E P o AP 4350 F £
T ZE FREFER D FBRBER- B FEPE 8 ] PF
(AM9:00-PM5:00) » & S o d e sr— ¥ok3f @  BEB AL AAZR
(915 2z%)o
3. BARE RBHEL LR
(1) H#H®A FeeriZ

ARy 14 B TR TR AR R B A kg AR B
* Logging Noise Dose Meter Type 4443 (Briiel& Kjaer)wk 5 #| & 3-8 {7
BARS RE R B E R i RIS R R B AR
BS ;Ltﬁ";%bt’ GW EpegetEX 1 L i XH O 1 410 B iF

BERE * BHRRELICER- LR #4852 L BSFE%

E1-1%BS*Hef1 1 %BSELT 2 GW ) 7= e f
tBSEEF AR -
3-GW ez AR ~1 & GW Kfegkix ~1 & BS4e1gkfa
st AR 3 EBSwRAERAL 3 N EAAR22 LA

R
12 2GW el 11 & BS £kt f -

T o

@
~F2 3 i@ * Logging Noise Dose Meter Type 4443 (Briiel& Kjeer)wk

5 AT A H AN S sound level meter {6 0 {7 8 ] PFZPFE T
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2355 5 £ H 1R (AM9:00-PM5:00) > RIE 3 B 52 A B2 3 B(H 1.5 =
©)o
. L ERR RS
L. RiFpoRr gk r i
(1) HHEEER

FyARBRyp200 & 67 30 p RFPFREEE >IN TI IR
2P ~3Pp ~7Pp ~8P ~9p ~23p > iEBTELRKAETERE
FIEERBR BRI T & * F4 X T # & R 4 2 R(sequential mobility
particle sizer, SMPS)¥ 5% & %25 #ic Bk % (SMPS +C, GRIMM Aerosol
Technik, Gmbh, Germany; Model 5.500):& {7 = #z F (<1 pm)¥? %2
(<0.1 pm)fck BB E R A 2 R8> TERB ¢ F2- £ BS =
#F-BSHFle  BSFEAL&R -GWpEE -GW e - —# BS ¢

£% ~BS %k~ BS #4 2 ~GW 2 #3  GW ¢ %3k - GW %7

Pk~ BS 4o g g 530~ BS A AR SR RS ~ BS W AR e Y
*Bswﬂﬁ%¢mi16%&%&%’F§%ﬁgi\p%,gﬁ
g = B ¥R
(2) ##HE> 2

FELIAAFRPFARRSEEERE IR FRFLHBERL D

% (sequential mobility particle sizer, SMPS)£? & & % - #H& B & &%

11\1.

(SMPS +C, GRIMM Aerosol Technik, Gmbh, Germany; Model 5.500):&
FROEACR R RE RS A R E o R e R sy R B AR
Tgviak- BrEREF2H FORFER AHIY - BEA
B sE e s S E R g TR I T PRSP
&

¥ 3
FHI REH R TR F 2 PR
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2. RFMPETEERRRE

(1) H#HEA Feerg
FiABRREIOBITERE ﬁtwﬁﬁﬁ b /" & F (SKC Inc.)

T tkReFHkap Y > ¢4 2 & BS FEHA

GRIER L S 1 EBSHFEARRL 2 EGWpRpFEERL 2 & GW

a % BS

“FE R 11 ZBSEf%kAR 1 tBSHEFEAR 2L GW
% A B ~1 & GW #feskf 1 ~1 & BS4r 1 2f 1 ~ 1 s mn
AR S3EBSwEAERAL 3 A FAAE2 ER

(2) &K 2

FE AR R A g i arEh » B E(SKC Inc) e 1t &
BTSRRI R AR AR 1 R R R T R A
peebd E R R AR T KR LT S T e T R
WHE O REFEPFRF YL 6] PF(AM9:00-AM12:00 ; PM1:00-PM4:00) -
T~ Rk BEERFELED
1. ®fBREKPERSE

A ikypekg R R R RERS T RRAR Y A
HrArP EBHAECFL 2 e £ AR 2(FEA B Mokg
FReOHRE) - REFEEPEERABEBRIFCEPEEREE
s MBI R R B B e HB )R B AT ELRE R B
(FRFMETEERRBE MBFELTEERA R O HE
) e
2. HIMEFLE

B e AR Y 1 AR 01k B ORE ML d TRBRS 2
HEHRBIZRBAR I EBHEI Y BT H YRR
g4 (63 Hz~ 125 Hz~250 Hz~500 Hz)¥* 3 #g % 5 (1k Hz~2k Hz -
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4k Hz~8k Hz)~ %121 60 A~ B 21 70 A b Fe A 5 M3 2 3k & &

s

o

3. 2 ¥ Bk B R RACRA B

TR P HF 1R 8 BRE G S R Bl R ol

g\x‘i

PEOER %A S R K 5 (<0.1 pm)E =t ek B (0.1-1pm)fe 2 % o T
T 2 BARSEFREEER Y s 23 MR F B RIFHCkR R Ok R
RREEg Al e RO R BER BB o
4. F K BRFHEPEPLERE L 2

AP A4 TR RS TR AT > E AT BE G A AR
R R SRR O ORLK T RBAAMBI IR SRR RAL3BE &
(11.1-20.6 ~ 22.6-51.3 £ 56.6-82.8 nm)&? 4 i =% fic sk % (91.5-171.1 ~
191.3-348.9 ~ 397.4-599.5 ¥ 692.1-1083.3 nm)#ck i % B o 3V ip L
NI B I NI sl Y G L S (oL R Tl sl Gl L ol
BWERRA B AN BPEARRE M2 L P SFF2 $BRE -
5. Y FEEFE

%R SRR RER L R R R (R BB
s RTACOR R P RER EBE B ERS F R EF MBI RO R

%
T AT FER S S TP ST

F%%oé‘ﬁ%f%ﬁviﬁlﬁéi%ﬁimiﬂ’ﬁpzéw
MM EBELTFSZRISHRE FHRFI I 2RFT 12
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THEIREEDET > AT R RO O
REFEER RN~ 24 5B ey R iFck s 2 F 2R+
HRPERFELEPEBAFEFELITE FTE- HIFHL FEFTH
f o ow A Q) P = #i(Q2)A

>

B mﬁ,é"lzo 2\ Ifaﬁ;y%\_‘f _&ﬁ
Lk o A R 2 2 - A
I~ ®BBRRRAA
1. 2BV ERS

AET AT B EE L S N R T R R T R
R g~ el s R IR AR S (FE % PEFIRRERDS - B EP 2
Sy ERRE B ELRYE BAETERBL SN TR
TREITFIHRIAFTOR FREAFASF LR AP AR

SR LRt SRR Y S L LR

TR

(& % Z)ep gy o
2. BARBRATH

AT BRI E LR 22008 EERTR > 2 5L
MWL TR FRRPERR  ZfBYW % 8 R AT R
FIRE - MHm AR R EEMBERD 0 MR F I 2R R -
Ay RERER

AELARFE BT TR QERLBRLFATHS O F
SR IE R A EYREE L BARERATE R RS
FYRF L2 FA(EES 3T SFFLHLT 82 B)r § 7
R AR ﬁﬁgﬂ7ﬁm@aj1mnmﬂgé " 5E R AL 1
90mmHg » #- ik 5 & o B 2 7 7 ¥ % (WHO, 2010) -
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$IEFTRRDLH

AT T B e EXCEL2003 i 747 3 $t % 2 B & § R (1t
HERAFERCBLB)AFVRFITHE REEB A 8
WEd Bz oaEAE 0 Pt SASO.1.3 st SR A AR RS B

ZAMMEEZ P AR (R~ BFAR 2 R BRI E R R
)

4 17 (Factor Analysis)&_— f& 7 %78 cnsi3t = & > gt gt
FEARFNH Iy A EREEF LI R FHEFFL
SRR e I i‘%{u CHEchF R kR - H A M A
Hedp 2 W 0 T B T R R TR 2 4 3
Mo AP FlE odr2id o FRERGUCRPIEER - # S
R T RE T UER AN RREE A PF R YRR
0.6 (Hair et al, 1992) o # i® 2 B 4% :§ ¥ 4 £ # (KMO,
Kaiser-Meyer-Olkin) & 2 %74 $% A & F § & 7~ » NP =2 & #ic
¥TiE s 0.75 if £ (7 %1% &~ 15 (Kaiser, 1974) - F1& & 47 H-3¢
4 F

Yjj = Xj1bygj + Xizhyj + - Xigbgj + Eij
VP oY 5 op B¥Eew £°X 2 4 X %] % (Common Factor) >
b % ]+ f j7 £ (Factor Loading) > E 3 b3 ¥]% (Unique Factor) » q
& F]S ke
Wit d el = o E a3 o R s AP AR
* Shapiro-Wilk test %78 &£ F & % s 4 # 4ok & 4 & # 7] 7
* ttest & ANOVA W F AR § B A 7 Rl AP ey 27 & 4
Ak 0 MA R W ARA® R * &* Hoeh Wilcoxon rank sum test %

Kruskal-wallis test o #g %] % 38 f| _2 Chi-Square & 47 > & 20% 2 *
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shsm ¥ Bicdp 3 =k #ic] ¥ 5> B¢ * Fisher’s exact test A 47 o

ARTE R - BAUER FA TR R R B ORE (RS RF
Mok e 2 RIFHOR LS P R R ) HE D B RS R
BB ko T AP EREE 8 F Sl BF AN TR
FArEH S PHTIE FRES SR RIS R L R ROE
¢ H o - A R T

Y = Bo + B1Xq + B2Xp + -+ BpXp t £

B P oY SRR XN A PRI BN P PR IR BT
Bpip EEXH ot jF il > €5 MBF LA o

A3 RIT BB A RS 0 AR R E H BT
FRAAhoE g PR R WA 2R WAz 1 i
TG ¢ s 5 B ot h G R %I ;A KRBT T
RRELEORR DA A BT A S S R
w BRRSE o AR G R SRR 50 (Multivariate logistic
regressions models) &k 4 17 7 I & B H (RS ~ BiFick ek g 2

“

RSP EFERBE) AR L BREFS2Z LB 2 8 O5%EH F F >
T AT R H R Ry EFAAM TR s P
FERE - BRES PF - RPEFLRTHELE - A
FEATIE BFHC Ao
Y=pu+BX; +BXy+ -+ BpXp + €

PR Y R XA p R W AR Y R R BAL
BX$H it F Gl £ 5 CEIBIRA T o AFT TR Y R KR
% 0.05 -
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¥ - SRARE ARERIEALLEE FRER R BTG

21528 %1 TP FHREEF PIETESE o Bgh 8P ¢ 3 BS 4
13 -BS H @23 -BSEL % ~GW p T2z GW ez med T
iy + %t 80 dBA - # ] 4 *t 63-92 dBA 5 H i Fy T 4 BS A Btk
BS *h[fl2 «BS # %% ~BS %£7c3%k - BS 4 2 - GW %3 - GW
g ik~ GW ekt g a3k TI9E Y 13 80 dBA > Epa@
fi %t 65-81dBA; @ 7%= g vk 5 T 32E 5 64 dBA’%@ /i 3+ 62-68dBA
ML B R E TIRBBEY B o

22K 1P E MR A TR R NG RTEF AT
KA R4 BSFEZ -BS t e BSiF4A F ~GW p A
GW #h 57 2 ~GW *» $7 % 22 i 13 %302 47k 3 (63Hz ~ 125Hz~250Hz
¥ 500Hz)-T 35 % B 397 R W etk 3 T35 BS #fedk i
63Hz th-T 3518 & * 975 L % o 63Hz 0T 351 s BS # # 42 3% & 500Hz
L ID0E B AT R e S00Hz (T 3o B i iR 4e BS ¢ Ak
BS % % ~BS 4r 1 3%~ GW & £ GW K Mlgekf 4~
e 2 E Mg R MOERR g A 1T R E o

23K T LT B RS ES L E o BS 413k BS W #
AR BSIFELHE -GW R ~GW ?h 7 e s GW 7 873 2. 34wk
4 (1KHz ~ 2KHz ~ 4KHz &2 8KHz)L 218 % & ** 75 B W% 8 JE e 3
T2 BS# ok ~ BS ¢F [Flie e fg:g %30 & 1KHz & 2KHz -1 35
B B9 R R & IKHz & 2KHz T 351 5 @ BS #fe ik i 4KHz
2 8KHz sh 320 3 B *t 475 K % = 4KHz 22 8KHz enT 328 | # &
BF4r-BS ¢ E3~BS § ¢ £ - GW ¢ Xkt GW Xkt Mk
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3T AT T FaE Y e R R A IR PR 3 4 4KHZ
FAES I TF L TR RBER AR REER P TS
NEBER LT fi(SMPS) Jf 25 &F‘ -+ » BS = %1%_1'_\:%( GW *7 %1%

1 8KHz chT $a @ % M3 8 4 i k2 T3 o

2gig e SOk R T HE Y B 2R F R BCGE R T 50 30
AR F4r BS Bk~ BS ¢HFlle - BS ¢ X% -~ BS £feik~BS ¥ ¢
% " BS 413 -BSIEA®H ~GW P ~GW 7 e ~ GW @ %3
B GW e ik & % MOt 23R R kb ok R T I0E A 7

FooR BOER THER KT E BRFOREER THE -

5 5 1 TEYF 2K (<915 nm)Tk B Ao B0k AR R
% o BS w423k - GW 7 %73 ~ GW p A7/ ~ GW “h A7 e e ik g s
ez K sk Bk R FIOEE R 2R F F L sk R T D
® ;@ BSFEZGBS #*Fle-BS & %% BS £peik BS §¢ % »

1 BSFELSE CGW @ gk~ GW etk 750 303 f &%
Rk R TIHE R M 2R E 2 OF sk lick B T 150E o

406 5 2R T 2K B AR (<915 nm)k S A B 2 T 2 e
RE-APRYFIFAITHM BRSNS TBEFF B9 340
Fis %3 1(22.6-51.3 nm) ~ F]F 2(11.1-20.6 nm) & F]+ 5(56.4-82.8
nm)¥ 2R E A 65 43.7% ~ 18.2%L7 5.8%:; ¥ E R %
2E L 67.7%-

7 21 FHE AR 2K ok B (11.1-20.6 ~ 22.6-51.3 &2
56.6-82.8)%k B fd ik Bk R il 2 % % o AP IR BS w ®l Ak
BGOW e 3 B2 ekl w PR TIHEY BT
% enT 0 E  GW hAT e ddid a0 A 11.1-20.6 £ 22.6-51.3 nm
ERERPERERTIOEY 33 23R FNTHE GW )7 22 GW
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Fedk e 11.1-20.6 nm e 5 % Bk Bk B T39E ¥ 8 3 23R %
TiaE,m YRS E 2 BRI R RE B Ak R BOE B T i M

7L

DR FH T IEE o
8 L1 TH B = HE B (=91.5 nm)I%k B R S ACk R Bk B o
RIS o %k BSF Bk~ BS 4r 13k~ BS # #4233 - GW *»
7% ~GW ek g B3t an= ol B Bk B W B T DIV R 0
TiaiE ;A A F w4 BS ¢hFle ~BS ¢ X% ~BS &k BS ¥ ¢

- BSEALF ~GW P ~GW ¢h e ~ GW ¢ #3k% y0 3 =
oK BT BURE ok Bk B en-L 35 B O IR R R =t ik
BIRB R AR BOR R T 0 .

9 5 DKL ER T ACK B AOR(=91.5 nm)k it Ap B MR T R
SRR E  APRF FFLoPTRM BRAKFRS TR EP X
st s fs en %3 3(191.3-348.9 nm) ~ F]F 4(91.5-171.1 nm) ~ F|3
6(397.4-599.5nm) 2 F]+ 7(692.1-1083.3 nm)#iT % ¥ » ¥ 2 ch % B
A u 5 11.9%6.0% > 3.6% 34% ; ¥ 2 %R £ 5 24.9% o

210 51 (P8R A B Sk okl F B (91.5-171.1 ~
191.3-348.9 ~ 397.4-599.5 ¥ 692.1-1083.3 nm) 3k 5 & 5 Aok fick &

SR LI & o AP I GW 7 BT B 5PN B 2 RSN Btk

’}#fpfy‘f#ﬁi/%)imli s r’%*“i%’i}&%& S s GW P B

191.3-348.9 ~ 397.4-599.5 £2 692.1-1083.3 nm = % B e Sk & T

T

W BT IR R T 2 BS Ak BS ¢HIR] e 7 191.3-348.9

1;”—':—? 397.4-599.5 nm ’L_/{_—,_ fL F};’F‘L_ﬁ{,k&l ;k")]gw rﬁ 5
34 91.5-171.1 27 191.3-348.9 nm /= F F¥ cre ik & T 35

DR F L 320E  BS W @l ARk 91.5-171.1 & 692.1-1083.3
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7L

%K))ifvmj‘f B

BS 41

R
nm F S T B R Bk R T IOE R T 2R K DT IEE 8PS F UM
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F BT R B ek Bk B T E ] MY 20 E A kil B
P HOE R enT 358 o

2 1R BAETEBARFMPLTERRRNUE S,
g I BS Rl e~ BS 4e 1 3k~ BS % 23 - GW p 2 2~ GW
hFT e s GW tr #7328 g iE s 3Ren(B A mE S T35 ¢ 4 4 80 dBA >
# Fl 7 35-104 dBAS 2 i i % 4 BS #7 B3k~ BS K fe sk BS § ¢ 3% >
BS /74 % 81 GW EKpegein® A w5 T35 )/ > 80 dBA » # B i
35-102dBA: @ %2 % F A w4 T35 5 62 dBA # ] £ 53-92 dBA >
M2 PR FeB A kg B o NP s IR BS Ak~ BS *hElE -
BS4r1 3 ~GW pFme ~GW *him a2 GW > 7% (o TR IER
TR DR HFNTIOE BB R 4e BS Afedk s BS ¥ ¢ 3%~ BS @
WA~ BSiF4 % ~ GW Zfedh ~ i 5302 750 32 ok 7 £k
BT EE R E KA DR F T FaE o

FoEFIHAERRATHELELS YR

FREIAPRBFAETHEF Pk BEEALS 2136 LB 252 4
HPEe Y P FER A AR LIE A PEREZ AT 6] 2
YA g1 FERE RAELIFPTERPEL R * F Y

T ARG dp o SRR PR ehIFp E &
FTEF S FRALS ~chE schehe s EEFEFR S F L BRREL I A

Fo13 0T 3 H R kR A AT A F 38 LF 5 BB EE 150 L2
FEBRBEL TP IHFEAARERDLRE - APFRF 2 BRI ET
bl PR Edp e WERR S B B T M
P AE T oA I FEFT L TEBE S FRAS N R

Foseheeetis P REER o RREL L1 Y FRA BEE



i FRAERG P REELR o
FUMERBEFIH TR FERAEARALS SO LRI AR E
(=80 dBA) ~ 67 & Mk % % 2 (<80 dBA)Lr 52 Z 4t e » ¥ ¥ I
AR EFDLR -APFEREEFRBE MR R B O HRE
3EATHWG S ZBYN G L FERE A EL Yy
HEhr FP NP IEEF A BRI EL 1 TEFT LM
FRIpdc JWERM -3 B4 3 ~rhi > shee s hiF) REEFH
FRaBRFIER P AENT I FLARANPLS BIRFES AR S
Mk R RO AT B @M L FERE e FY
e L P REFHRE m 37 k2t i85
BEHL TP FEBRPEL PR FEHEF RS AR
AISERBETHEERORIMELBERFAS 272 28 &
% 2(=129000N/cm’) ~ 64 & Mk & 2 (<129000N/cm’)¥ 52 % %P8
B T IR I P EFHELE  c APFRZPFEER ~ KPP HER
B¥EEe 3 ea g B B~ Z FaH g~ 3 A ~dE e ir
WREESFREDRY Fp g FELR 0 v 4o ds 1 0F
RS R R ﬁ%ﬁﬁ~%$%%~%%‘%ﬁé~%ﬁ~
HEFHUE FLBRFLMAER IEFLE - APy FRF
PHEEREFBESKPIEREBE ATV 6 s @YW~ 1
EEHE R FE L T EE R F YT R
MERPEERERBELL TEBFERFF N NREEREB R -
LICERBATHIEBAREMPLTEERRS S L3 &
£ (=110 pg/m’) ~ 58 & Mk B 2 (<110 ug/m)¥ 52 #4ple » &
TR ER LR cAPERFTERRER L - MFEERE

rﬁ’?:g]—)‘io‘!—»ﬂ-ﬁg :El3 :El é_gtl‘ibb '&,J\Eﬁj*;‘tﬂ/épa\’T i3 éfﬁﬁ 4"!77{;(?_:_':_?1
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FHFFVATEERRB E

21T ARBAETHR ARS 2 PR OER P P EB T A S
53?%iﬁﬁﬁkﬁék%ﬁggﬁmmAa;U%mwmn~m

&5 @
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80 dBA 2 =129000N/cn’)~48 % 1 % # 2 (<80dBA 2 <129000N/cm’)
5 LHBE TP ENI R EFSPER o AP F RS Bk ok
BEiFhERe 3 ke PHERERE HEReBHBES
R i e AU LR IS LS o AR Lo R RN v <
Bt PR IEFLRL > U RHoE R 1 FET LAY
FRIpdc s WERAM -8 BAS ~vhZ ~ shewe s whiF) s REEH
2B e BFEY R AEA I BEFLB AP FIRED B EER
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REETREFRVTHRBRE RFAPEHERALIF AR LS MER
AR RS T F R R chig v X OF R E N
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2 I8 EPBATHE Ak Z P T EERDEFAE T A S
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B gy 136 LIS 1 2wk o oREER 2T EER Y 2880
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AR ABENIEIETEEREF RS s L5 Ry REER
2FEER Y HEFHA o

2207 R B ORI ES Uk iz T5E 2 ¢
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BE R aERAEE G 5o AP F R E B 2 A 125 H2250 Hz~500 Hz ~
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Bro WTFRERRBEsHRE Al TRERTHEE R
IHF AP RTREABEOTEERATHERFE N HRE L
MEEERARBETOERFEHRE FFREARB L T00

o g
%
*z\”“
33
3
e
i
I
e
iy
mly
\F‘
¥
&=

ol

BoekBO3HzPlARFAR (AP FRIRF 2R ET LB
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125Hz ~ 250Hz ~ 500Hz ~ 1KHz ~ 2KHz ~ 4KHz £ 8KHz w3 T
FHEFNEES RBE

# 25 5 Bk e MACR R EER A B EESHR EDE F &
(<91.5nm)~# F & 3 ST % B (11.1-20.6422.6-51.3 27 56.4-82.8 nm)
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Bleamkd TEEs BF3 N HAER S Aok RINA > AP
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B R AR RBENTEERTHEY BER N KERE
SrE A RRBERLREFS

RO EMAFIEMLE AR A REFFE R EREP
B oo BenE T3 cIHH 1 Tk fi 75k B

AR AR EER  RFF I F L REFFFNMESF AR o A
PRt g %g&ﬁ%wﬁﬂﬁﬁwﬁww S IHFF 13 0 B
Bt Sy E AR 49111 8 (95%CI=0.4-3.0)> i A E 53t 1 B E

ERHEEE N B R AR R AR RS R 3 Ak
BREEERREFHMFLE FED FR ey RS A G R RY
FRBRTHFIOCHREDTGEREGFERRE - FHRG kB oY Mk
EFREB L BEGFEEBMEOE AR o AP AR ?%Iﬁﬁéﬁ}%ﬂ
Wﬁﬁ&ﬁ*ﬁw ISR BEF A B e Mk

LA ¥R 20 1.20(95%C1=0.4-3.5)22 1.02 & (95%CI=0.3-3.0)> = ¥ %
N S X X B

%30 5 MApeE S (125H2) b B oo B 862 Bulid2 o BE A
F o M BRF ABE MM AR RO HRES Eﬁ_ﬂ(‘fﬁ@
VERBRYIRFAL SR FBEIUEREF R RS
TekgR > M Mk ke B R TR EGFRRATREFF TR E 1
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=129000 N/em® chfin ™ » % o 1 % & F g o B E 7500 2 95%1
R - RBleivkyd kB =80dBA T ok itk R & &
>129000N/cm® ? 1 F& F=4 & <24 8 A <2 &ehf 1 %% oy
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BILL (T EF 2-4 £ 0 T 11.1-20.6 nm 2 # 8k & %k % =35000
N/em® R » % & * 2KHz ~ 4KHz & 8KHz=70dBA % 1 3
RE 7500 4L 2F 01035 B (95%CI=1.78-60.17) ~ 11.31 &
(95%CI=1.97-64.85)£7 7.03 % (95%CI=1.36-36.29)> i ¥ ¥ if 3] si3t
5% 4 B (p=0.009 ; p=0.007 ; p=0.020) °

58



Bl 16(b) = #r5 % 1 % 4wk (2KHz ~ 4KHz - 8KHz) 4 4 /%
11.1-20.6 nm 2_ &k & % & =35000 N/em® =™ > 2 o 1 (& B
B BAOFFTFWE OS%UBHERR - kB ES BAEEE =70dBA ¥
Fie 11.1-20.6 nm 2_ # #icik Bk & =35000 N/em® ¥ 1 17 & F=4 & -
248 <2#MR 1 S ELPESF AR o ABENG FHRTS
o AP TEFT 24 & PR T 111206 nm 2 R BOE R R B =
35000 N/em® ehf-in ™ > & # 7>t 2KHz & 4KHz=70dBA % 1 2. 3 = &
BiFaor d %Y 211702 2 (95%CI=2.76-104.81)2 13.81 &
(95%CI=1.48-129.30) » ¥ » % E |33 F B ¥ 4 £ (p=0.002 ; p=0.021) ;
F % 8KHz=70dBA ¥ 1 2. % w BEFI0 5 53 2H593 &
(95%CI1=0.88-39.77) » 2 % %3+t # % £ B (p=0.067) ¢

59



EET

I RFFHIEB R E 'iﬁ
ﬁa@ﬁﬁ%ﬁ&ﬁ#k%ﬁﬁﬁléi@i

‘l:

¥ (e R E ey B

R RS

I
B!
=g

28 45 B (Wu et al., 1987) ~ 2 %% B (Chang et al., 2009)%7 & &
(Sbihi et al., 2008)% M ek 4 # 1 4 & RerPH > &P B E ;‘;14,3

EF O E! awkmdﬁwiﬁl%i S RREEL LB
%°@iié*&P%§%%%%%%ﬁ%§%w$%ﬂmwwﬂ
al., 2001)£ 34 - 4.0 ’?%:f[;‘s(Toren etal.,2007)s4p B » T X5 TR Y
B RO B o R E I AR Do SR O AR S o
R IDEBER I B BEFF O GNPy Fida
PEARERIIRFEPEFAZES L RO T EHF
BOREBEAER S U B BeOA S o

R R L EE L

o

|

Eie
iy
IS

7

%2
%\rﬂw

A RS 188 LA OH SRR B A RO R EER S TR
RSB AP IR AL BEYREEER A TR LR (F 12-
2A7) e AP FRI P F e W FRIF AR TELSE KB
T M B(95%) 5 A F AR R AEA B i (R B R Rk ROk
RiEfg i ERFMEETEERRERE 9T & &~ BiFaoR ik
RrERg REMETEERARR) HRENEHLIITET LB
NEUABE BT ABES IV REE VAP FRA P EE
AR EOT SR G BB P AR B 0 1R UK e R el 2R
@ﬁww:ﬂw?ﬁwﬁﬁﬁﬁﬁ&~%%ﬁﬁ~ﬁ@%ﬁ~%m~
RAPEL DR FHFLBRFFELP AL oM aEFLE o

60



FoSRARIAREIE LR AZ O REFF

AR TS £ €l e T 1 B R 5 ¢ o KgFul
TREZ TEIARSF IR ABLFP S | FPEELOFRL
854 Brut o fe B AP FREE RS & B =80dBA ¥ 1 4p T

e

é»

PR E G PR TR E 4R 2 & Fogari ¥ 4 (Fogari 2001) 0%
TR I TG R R A SSABA hiFERE F ALY

w R sk BB A 80dBA eIt ¥ BB S AP HY 1L R
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211 T Wk Bl AL

Department Sample size Noise(dBA)
Mean(SD) Median(IQR) Range

BS # ik 91 76.5(0.1) 76.5(0.1) 76.1-76.8
BS “t Flie 91 76.5(0.1) 76.5(0.1) 76.1-76.8
BS ¢ %% 92 64.3(0.9) 64.6(1.1) 61.1-65.2
BS # ek 94 73.5(1.7) 72.6(2.4) 71.9-78.6
BS $ ¢ % 92 70.4(0.7) 70.6(0.7) 66.1-71.4
BS 4r 1 3% 95 84.0(0.5) 83.8(0.6) 83.3-85.5
BS = % A2 3% 83 81.0(1.3) 80.7(1.2) 76.4-84.1
BS i®#% % 94 88.2(4.0) 88.3(2.3) 63.1-91.8
GWp # e 93 80.2(2.8) 80.1(2.0) 73.4-86.5
GW?h = 94 82.1(2.0) 82.8(2.4) 75.0-84.2
GW *7 %1% 93 79.6(0.5) 79.6(0.5) 78.2-80.7
GW & %% 89 71.4(3.1) 72.7(3.3) 64.7-75.0
GW #pek 89 71.4(3.1) 72.7(3.3) 64.7-75.0
8 1§ a3 95 78.5(0.9) 78.0(1.7) 77.4-79.9
PR F 76 63.9(1.2) 64.3(2.2) 62.3-67.8
Total 1361 76.3(6.9) 76.5(8.7) 62.3-95.9

BS=Ball Screw ;GW=Linear Guideway

dBA=A-weight decibel ;SD=standard deviation ;IQR=interquartile range
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302 1 EH R A R

department Noise frequency(dBA)
Sample 63Hz 125Hz 250Hz 500Hz
size Mean(SD) Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR)

BS # 3k 91 50.7(0.1)  50.7(0.1) 61.8(0) 61.8(0) 71.3(0.1) 71.3(0.1) 74.4(0.2)  74.5(0.2)
BS tFle 91 50.7(0.1)  50.7(0.1) 61.8(0) 61.8(0) 71.3(0.1) 71.3(0.1) 74.4(0.2)  74.5(0.2)
BS ¢ £ % 92 41.9(0.1)  41.9(0.2) 46.9(0.2)  46.8(0.4) 52.2(0.6) 52.4(0.7) 58.2(0.8)  58.3(0.6)
BS #peik 94 47.0(0.1)  47.1(0.3) 53.9(0.8)  53.6(1.0) 58.6(1.1) 58.3(1.1) 63.3(1.5)  62.7(1.6)
BS ¥ ¢ % 92 42.5(0.2)  42.4(0.2) 47.7(0.2)  47.7(0.1) 53.9(0.6) 54.1(1.0) 59.3(0.4)  59.3(0.2)
BS 41 3%k 95 42.5(0.3)  42.5(0.5) 52.1(1.3)  52.0(2.0) 57.7(0.4) 57.7(0.4) 65.8(0.4)  65.7(0.7)
BS # 2 3 83 41.5(0.5)  41.3(0.5) 52.1(0.4)  52.0(0.3) 60.9(0.3) 60.9(0.6) 70.4(0.6)  70.4(0.4)
BS %4 % 94 55.1(3.2)  55.2(2.1) 64.7(3.2) 64.7(2.0) 70.3(3.2) 70.3(2.2) 87.2(4.6)  87.5(2.4)
GW p 7 e 93 44.6(0.1)  44.6(0.1) 55.0(0.2)  55.0(0.2) 62.9(0.2) 62.9(0.2) 69.8(2.0)  69.6(2.0)
GW # = e 94 55.3(0.9)  55.2(1.2) 60.5(0.9)  60.2(1.3) 65.5(0.5) 65.3(0.9) 72.7(3.6)  70.6(6.9)
GW *» ¥7% 93 49.9(0.5)  49.9(0.6) 55.6(0.5)  55.7(0.6) 67.7(0.9) 67.7(0.9) 71.2(0.7)  71.3(0.8)
GW ¢ & 89 38.2(0.2)  38.1(0.4) 46.2(0.5)  46.1(0.3) 54.0(0.6) 53.9(0.4) 57.3(0.7)  57.3(0.4)
GW ZEpeik 89 38.2(0.2)  38.1(0.4) 46.2(0.5)  46.1(0.3) 54.0(0.6) 53.9(0.4) 57.3(0.7)  57.3(0.4)
##1g m 3 95 52.4(0.6)  52.0(1.2) 60.2(0.8)  59.7(1.6) 68.3(1.0) 67.6(1.8) 74.3(1.2)  73.6(2.4)
PR 76 44.6(0.1)  44.6(0.3) 50.8(0.5)  50.8(0.2) 53.9(0.3) 53.9(0.1) 60.0(0.6)  59.9(0.2)
Total 1361 46.5(5.6) 44.7(8.6) 54.5(6.2) 54.2(12.9) 61.6(6.9) 61.2(13.9) 67.9(8.5)  69.4(14.8)

BS=Ball Screw ;GW=Linear Guideway
dBA=A-weight decibel ;SD=standard deviation
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403 1 EH R A RS A 5 R

department Noise frequency(dBA)
Sample 1KHz 2KHz 4KHz 8KHz
size  Mean(SD) Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR)

BS # 3k 91 70.2(0.2)  70.1(0.1) 69.5(0.3) 69.5(0) 67.6(0.2) 67.6(0.1) 63.1(0.2) 63.2(0.1)
BS tFle 91 70.2(0.2)  70.1(0.1) 69.5(0.3) 69.5(0) 67.6(0.2) 67.6(0.1) 63.1(0.2) 63.2(0.1)
BS ¢ £ % 92 57.0(0.5)  57.1(0.7) 56.1(0.7)  56.2(0.9) 59.9(1.5) 60.1(1.8) 60.1(1.4) 60.6(1.2)
BS #peik 94 63.6(1.5)  63.2(1.8) 65.3(1.5)  64.6(2.1) 70.5(1.7) 69.5(2.5) 70.6(1.9) 69.7(3.0)
BS ¥ ¢ % 92 62.1(0.9)  62.4(0.7) 63.8(1.0)  64.2(1.0) 68.4(0.9) 68.6(0.7) 69.8(0.8) 70.0(0.6)
BS 4v 1 % 95 69.3(0.4)  69.2(0.7) 73.0(0.5)  72.8(0.8) 79.9(0.6) 79.7(0.6) 78.0(0.5) 77.8(0.6)
BS # @2 5% 83 72.9(0.8)  72.5(1.2) 74.7(0.9)  74.4(1.3) 76.3(1.4) 76.1(1.4) 73.8(1.9) 73.6(2.5)
BS %4 % 94 76.72.7)  76.6(2.2) 76.2(3.0)  76.2(2.3) 74.9(2.8) 74.9(2.2) 80.0(3.9) 80.2(2.1)
GW p 7 e 93 74.8(3.8)  75.1(3.1) 71.6(2.0)  71.6(2.0) Tr220) 71.5(0.6) 74.4(1.4) 74.0(1.2)
GW # = e 94 76.0(2.1)  76.0(1.0) 72.9(1.0)  73.1(0.9) 74.6(0.9) 74.7(1.2) 75.2(1.0) 75.2(0.8)
GW *» ¥7% 93 71.7(0.7)  71.7(1.0) 72.9(0.7)  72.9(1.1) 76.4(0.6) 76.3(0.8) 76.9(0.8) 76.9(0.6)
GW ¢ & 89 57.3(1.3)  57.8(1.5) 61.8(2.3)  62.8(1.9) 69.3(3.5) 70.9(3.9) 70.4(4.4) 72.5(4.6)
GW ZEpeik 89 57.3(1.3)  57.8(1.5) 61.8(2.3)  62.8(1.9) 69.3(3.5) 70.9(3.9) 70.4(4.4) 72.5(4.6)
##1g m 3 95 73.0(0.6)  72.9(1.1) 70.9(0.7)  71.0(1.3) 68.7(0.9) 69.0(1.6) 66.5(0.9) 66.8(1.1)
PR 76 61.2(2.3)  62.4(4.5) 7 30 ) S=53:061=7) 53.6(0.8) 53.4(0.9) 50.5(0.4) 50.7(0.6)
Total 1361 67.7(7.0)  70.1(10.9) 68.0(6.2)  69.5(9.4) 70.1(6.5) 70.6(7.5) 69.8(7.6)  71.8(12.2)

BS=Ball Screw ;GW=Linear Guideway
dBA=A-weight decibel ;SD=standard deviation
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4~ 3 ITH R R AR R EOE R BT %

Department Sample Number concentration(N/cm”)
size Mean(SD) Median(IQR) Range

BS # 47 56576(3640) 56512(4882) 48567-68315

BS “t Flie 17 44575(2778) 44565(2731) 39636-49863

BS & %% 31 42787(3708) 42387(5895) 37635-51846

BS % fie 2% 54 66311(10123) 64380(12391) 46115-104700
BS $ ¢ % 22 59227(24763) 51807(8380) 44687-165127
BS 4r 1 3% 50 73806(19080) 70798(29279) 48545-121140
BS = % A2 3% 102 309477(75913)  314194(113033)  103411-493792
BS %% % 51 53391(12677) 50932(14511) 29702-85364

GWp # e 33 136943(97172)  110468(111785)  36932-410665
GW?h = 39 135504(53325)  119553(100235)  68226-237907
GW *r %13 49 337614(182913)  305644(299667)  101075-782561
GW # #k 30 59513(6487) 56867(7184) 53758-77537

GW etk 63 121671(103377)  62946(110309) 39395-439115
i 1% B3R 47 199990(160303)  163283(109069)  83565-1140858
PEN F 32 42333(7897) 39032(5636) 35736-68629

Total 667 141075(133395)  70002(143103)  29702-1140858

BS=Ball Screw ;GW=Linear Guideway

SD=standard deviation ;JQR=interquartile range
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305 1 PR A (<915 nm)k B B iR Aokl ek A R R %

Department Sample Nano-level Number concentration(N/cm’)
size Mean(SD) Median(IQR) Range

BS # 47 31140(3940) 31235(4888) 23078-42929
BS “t Flie 17 31469(2143) 13009(3024) 28652-35911
BS & %% 31 26048(3068) 25323(4589) 21390-33531
BS % fie 2% 54 53764(8505) 53167(11964) 35494-77985
BS $ ¢ % 22 42388(16320) 38533(6856) 30982-111847
BS 4r 1 3% 50 43361(14382) 41443(19251) 21502-82318
BS = @ 4% % 102 280878(72126)  278522(100800)  143755-442804
BS i®##4 % 51 46174(11916) 43903(15178) 25834-75914
GWp 77 e 33 120722(96365)  92721(110181) 22325-394917
GW7* e 39 120440(52696) 105607(99224) 56845-225689
GW *r %1% 49 284654(167303) 226376(286152) 79444-714141
GW # #% 30 36567(4709) 35107(5672) 31325-50467
GW etk 63 96893(97826) 45287(101775) 22113-405989
§& g &N 47 169719(140452)  138031(79918) 74074-1015827
A 32 36037(8709) 31471(7919) 29468-63602
Total 667 118103(122979)  53592(139676)  21390-1015827

BS=Ball Screw ;GW=Linear Guideway

SD=standard deviation ;JQR=interquartile range
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26~ 2R FE K BAE(OLS )P S e T B E

Particle size (nm) Factorl Factor2 Factor3 Factor4 Factor5 Factor6 Factor7
11.1 0.10 0.92* 0.02 0.04 0.10 0.12 0.07
12.1 0.16 0.94* 0.06 0.04 0.11 0.09 0.08
13.2 0.18 0.94* 0.07 0.06 0.10 0.08 0.08
14.5 0.24 0.93* 0.11 0.09 0.10 0.05 0.10
15.8 0.31 0.89* 0.15 0.11 0.11 0.02 0.15
17.3 0.36 0.86* 0.14 0.13 0.11 -0.01 0.17
18.9 0.45 0.82* 0.12 0.11 0.12 -0.01 0.16
20.6 0.56 0.74* 0.09 0.10 0.13 -0.01 0.14
22.6 0.67* 0.66* 0.08 0.12 0.12 -0.01 0.13
24.7 0.76* 0.57 0.06 0.15 0.10 -0.01 0.11
27.0 0.82% 0.47 0.03 0.18 0.10 -0.01 0.10
29.6 0.87* 0.40 0.02 0.19 0.13 -0.01 0.11
324 0.89* 0.33 0.02 0.19 0.17 0.01 0.10
35.5 0.90* Qe 0.02 0.21 0.19 0.03 0.08
38.9 0.90* 0.21 0.01 0.22 0.22 0.04 0.08
42.6 0.89* 0.17 -0.01 0.18 0.28 0.06 0.10
46.8 0.84* 0.14 -0.02 0.16 0.38 0.05 0.12
51.3 0.72% 0.14 -0.01 0.19 0.54 -0.01 0.15
56.4 0.56 0.14 0 0.20 0.69* -0.02 0.15
62.0 0.44 0.15 -0.01 0.22 0.81% 0 0.14
68.0 0.31 0.17 -0.02 0.25 0.86* 0.01 0.14
75.1 0.26 0.17 -0.02 0.33 0.84* -0.02 0.14
82.8 0.24 0.18 -0.02 0.48 0.74* -0.05 0.14
Explained variance(%) 43.7% 18.2% 11.9% 6% 5.8% 3.6% 3.4%
Cumulative variance(%) 43.7% 61.9% 73.7% 79.7% 85.5% 89.1% 92.5%

*Values>0.6
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e T~ 0TH 2 3 F ok ® FF(11.1-20.6 ~ 22.6-51.3 & 56.6-82.8) % 5t & i ok ke Bk B Bl 2.8 %

department ~ Sample PMn(N/cm’)
size 11.1-20.6 nm 22.6-51.3 nm 56.6-82.8 nm

Mean(SD) Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR)
BS # 3k 47 6178(2589) 5074(2805) 15411(2025) 15285(2641) 8003(656) 8079(1118)
BS ‘tFle 17 6483(1384) 5957(1930) 15846(1141) 15675(1048) 7753(438) 7734(527)
BS & £ % 31 3206(480) 3351(870) 11612(1416) 11513(2059) 9148(1231) 8862(1581)
BS #peik 54 8943(3833) 8276(4789) 25618(4091) 25219(7132) 16315(4469) 15163(4697)
BS ¥ ¢ % 22 4133(1016) 4086(1739) 18135(61006) 16083(4401) 17034(8553) 15458(2384)
BS 41 3%k 50 2212(1660) 1817(1400) 14773(7112) 12986(7771) 21243(6428) 21089(9026)
BS # @ 2 3 102 65077(28449)  58830(42850) 147119(41055) 145512(52987) 60504(18405) 56404(26580)
BS %4 % 51 19390(6306) 18921(7142) 19003(6349) 17582(7026) 6579(1761) 6775(2123)
GW p 7 e 33 73551(76379)  49159(78282) 35562(22412) 32085(26919) 9957(2921) 10053(5067)
GW # = e 39 34644(35529)  18572(37517) 54800(26406) 45505(29650) 27089(10599) 24884(16271)
GW *» ¥7% 49 52399(52450)  34534(59622) 124063(85700) 96288(69549) 93492(77280) 55952(82958)
GW ¢ %% 30 3305(1378) 3013(1380) 12474(1955) 12636(3356) 17009(2248) 16215(3254)
GW ZEpeik 63 36961(62371) 2469(59939) 32053(30422) 17612(29758) 23301(6246) 22746(4670)
##1g B 3 47 56857(66739)  36138(40247) 82696(59973) 69633(45409) 26110(17484) 20390(11645)
PEN T 32 9244(4670) 7274(4870) 18865(4319) 16939(4118) 6779(694) 6750(1027)
Total 667 30814(44605)  10743(39159) 54159(60694) 23807(60733) 28493(33948) 17694(25498)

BS=Ball Screw ;GW=Linear Guideway

PMn=particle matter nano ;SD=standard deviation
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Department Sample Micro-level Number concentration(N/cn’)
size Mean(SD) Median(IQR) Range

BS # 47 25436(678) 25376(822) 23647-26850
BS “t Flie 17 13105(1764) 13250(1685) 9160-15305
BS & %% 31 16739(781) 16712(1075) 15300-18315
BS % fie 2% 54 12547(3439) 11448(2418) 9421-26716
BS $ ¢ % 22 16838(8743) 13678(3691) 12571-53280
BS 4r 1 3% 50 30445(7117) 28828(11242) 18112-45807
BS = % A2 3% 102 28599(8907) 28010(8192) 14065-53297
BS i®#% % 51 7217(1867) 7205(2200) 3216-13260
GWp # e 33 16222(1481) 15748(2855) 14407-19727
GW?h = 39 15064(2190) 15338(33006) 10343-19555
GW *» 47% 49 52959(33369) 43870(33609) 20229-167986
GW # # 30 22945(2436) 22405(3764) 19876-27779
GW etk 63 23808(8521) 21301(15330) 13062-39992
i 1% B3R 47 30271(33547) 13764(28473) 6581-128597
PEN F 32 6296(8709) 31471(7919) 29468-63602
Total 667 22972(17807) 18294(13908) 3216-167986

BS=Ball Screw ;GW=Linear Guideway

SD=standard deviation ;JQR=interquartile range
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Particle size (nm) Factorl Factor2 Factor3 Factor4 Factor5 Factor6 Factor7
91.5 0.24 0.16 -0.03 0.65* 0.59 -0.06 0.15
101.1 0.27 0.12 -0.01 0.80* 0.40 -0.04 0.15
111.9 0.26 0.07 0.02 0.88* 0.25 -0.01 0.11
124.1 0.26 0.06 0.08 0.91* 0.18 0.03 0.08
137.8 0.21 0.07 0.17 0.91* 0.15 0.11 0.06
153.4 0.14 0.10 (2 0.86* 0.15 0.17 0.04
171.1 0.08 0.13 0.52 0.70* 0.11 0.20 0.03
191.3 0.05 0.17 0.74* 0.45 0.07 0.21 0.03
214.4 0.03 0.16 0.88* 0.23 0.02 0.20 0.04
241.0 0.02 0.13 0.96* 0.10 -0.01 0.16 0.06
271.8 0.03 0.10 0.95* 0.05 -0.03 0.15 0.08
307.4 -0.01 0.04 0.91* 0.01 -0.05 0.21 0.05
348.9 -0.03 0.01 0.81* 0.01 -0.04 0.46 0.03
397.4 -0.05 0 0.58 0.03 -0.03 0.75* -0.04
454.3 -0.06 0.04 0.45 0.04 -0.01 0.86* -0.02
521.0 0.03 0.12 0.42 0.09 -0.01 0.88* 0.08
599.5 0.12 0.11 0.33 0.15 -0.04 0.83* 0.20
692.1 0.20 0.18 0.17 0.17 0.02 0.49 0.74*
801.4 0.16 0.17 0.06 0.13 0.10 0.18 0.90*
930.5 0.15 0.20 0.05 0.10 0.19 -0.03 0.93*
1083.3 0.14 0.19 0.05 0.08 0.25 -0.10 0.84*
Explained variance(%) 43.7% 18.2% 11.9% 6% 5.8% 3.6% 3.4%
Cumulative variance(%) 43.7% 61.9% 73.7% 79.7% 85.5% 89.1% 92.5%

*Values>0.6
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department Sample

PMm(N/cm’)

size 91.5-171.1 nm 191.3-348.9 nm 397.4-599.5 nm 692.1-1083.3 nm
Mean(SD)  Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR)

BS # 3k 47 12942(428) 12907(544) 11998(328)  12023(511) 1890(71) 1886(86) 175(19) 175(19)
BS tFle 17 9308(819) 9532(562) 4663(919) 4803(784) 480(129) 490(165) 53(9) 53(8)
BS ¢ %% 31 14802(853)  14759(1167) 3721(124) 3719(210) 264(17) 264(20) 48(10) 49(14)
BS #peik 54 13063(3664) 12020(2624) 2242(578) 2085(424) 104(23) 103(26) 39(10) 37(10)
BS ¥ ¢ % 22 14969(9214) 13256(1382) 4007(2233)  2780(2334) 796(825) 361(868) 170(200) 74(166)
BS 4v 1 % 50 29499(6684) 28037(11349) 5793(1595)  5626(1736) 250(51) 242(57) 56(20) 54(26)
BS # 2 3 102 32764(10825) 31509(9549) 3577(846)  3494(1258) 168(63) 169(76) 386(604) 223(278)
BS %4 % 51 6317(1825)  6226(2288) 1893(630) 1816(494) 148(108) 120(87) 86(34) 81(49)
GW p 7 e 33 10935(1531) 10441(2763) 5892(253) 5913(480) 823(82) 831(69) 297(233) 154(367)
GW # = e 39 16060(3135) 16675(5711) 2566(386) 2500(314) 264(95) 244(46) 115(74) 84(65)
GW %73 49  61544(40200) 45125(39641) 4942(2267)  4507(1958) 569(898) 373(248) 834(1081) 334(693)
GW ¢ & 30 22198(3116)  21265(4807) 4295(155) 4309(196) 194(25) 194(28) 54(13) 53(13)
GW ZEpeik 63 24364(8532) 22709(16246) 3726(1220)  3220(2375) 210(82) 167(120) 117(113) 54(136)
##1g m 3 47  23083(23804) 13790(15979)  9105(14004) 2475(10093)  1355(2357)  258(1699) 1030(809) 966(894)
& A 32 6141(1574)  5856(2980) 1229(274) 1235(499) 56(19) 58(29) 28(7) 28(10)
Total 667  22315(19640) 15953(16782) 4627(4710)  3596(2844) 473(857) 215(216) 265(529) 89(166)

BS=Ball Screw ;GW=Linear Guideway

PMm=particle matter micro ;SD=standard deviation
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Worker Nosie(dBA) PMMC(ug/m")

Sample Mean(SD) Median(IQR) Range Sample Mean(SD) Range
BS 7 Btk 191 79.4(5.1) 79.7(3.9) 61.2-98.5 2 213.1(68.6) 164.5-261.6
BS “t Flie 94 82.4(5.2) 81.6(5.8) 73.0-102.2 1 114.8 NA
BS # e sk 92 79.2(10.8) 81.4(9.3) 35.4-92.9 1 10.4 NA
BS $* ¢ % 93 74.6(9.2) 71.6(7.7) 60.8-94.5 1 13.6 NA
BS 4v 1 3% 99 83.4(8.8) 86.0(15.0) 64.1-95.6 1 129.6 NA
BS & ] 47 3% 281 81.0(11.3) 83.4(8.8) 35.4-103.5 3 57.3(44.7) 28.9-108.9
BS i®#4 % 99 76.7(7.4) 77.6(10.6) 59.6-91.1 1 57.7 NA
GW p = e 169 81.9(6.8) 83.3(9.4) 68.8-95.9 2 135.7(55.9) 96.2-175.2
GW # 3 e 195 81.2(6.3) 81.0(10.3) 62.3-92.8 2 184.2(65.3) 138.1-230.4
GW *r 1% 285 81.2(10.0) 83.6(11.5) 55.5-101.6 2 238.5(46.0) 205.9-271.0
GW #pek 97 73.0(13.2) 72.8(7.4) 35.4-102.0 1 41.6 NA
i 1E B3R 58 84.0(5.8) 85.5(7.5) 68.1-95.0 1 25.4 NA
PEN R 292 62.1(11.1) 61.3(9.6) 52.6-91.7 3 35.0(19.8) 22.9-57.9
Total 2045 77.6(11.4) 7RISR 35.4-103.5 21 105.4(85.0) 10.4-271.0

BS=Ball Screw ;GW=Linear Guideway

dBA=A-weight decibel ;SD=standard deviation ;IQR=interquartile range

PMMC=Particle matter mass concentration; NA=no available
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Characteristics Exposure group  Control group Total p-value
Subjects (no.) 136 52 188
Gender

Male (%) 129(94.9) 26(50.0) 155(82.5) <.0001°
Age (year)

Mean (SD) 32.2+5.9 33.4+6.7 32.5+6.2 0.2997°
Employment duration (year)

Mean (SD) 3.843.0 42433 3.943.1 0.5731°
Body Mass Index (kg/m?)

Mean (SD) 23.943.8 22.9+3.6 23.6+3.8 0.0987°
Total cholesterol (mg/dl)

Mean (SD) 192.1+36.7 186.4+35.1 190.5+36.2 0.4592°
Triglyceride

Mean (SD) 129.8+78.0° 92.1+45.3 119.3+72.4 0.0014°
Working activity

High (%) 105(77.2) 4(7.7) 113(58.6) <.0001°
Use of salt

High(%) 26(19.1) 10(19.2) 36(19.2) 0.9859°
Smoking

Yes (%) 54(40.0) 7(13.5) 61(32.6) 0.0005°
Coffee consumption

Yes (%) 41(30.4) 18(34.6) 59(31.6) 0.5757°
Tea consumption

Yes (%) 67(50.0) 29(55.8) 96(51.6) 0.4798°
Alcohol drinking

Yes (%) 23(16.9) 6(11.5) 29(15.4) 0.3615°
Regular exercise

Yes (%) 16(11.9) 9(17.3) 25(13.4) 0.3260°
Family history of hypertension

Yes (%) 47(34.6) 22(42.3) 69(36.7) 0.3241°
Hearing protect devices

Yes (%) 3(2.2) 0 3(1.6) 0.2831°
Respiratory protect equipment

Yes (%) 63(46.7) 3(5.9) 66(35.5) <.0001°"

SD=standard deviation

"Mann-Whitney test of difference (p < 0.05) compared with the control group.
b Chi-square test of difference (p < 0.05) compared with the control group.
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Characteristics Hypertension Non-Hypertension Total p-value
Subjects (no.) 38 150 188
Gender

Male (%) 37(97.4) 118(78.7) 155(82.5) 0.0068 °
Age (year)

Mean (SD) 33.1+£6.5 32.446.1 32.5+6.2 0.3755°
Employment duration (year)

Mean (SD) 4.0£3.2 3.9+£3.1 3.9+£3.1 0.9401°
Body Mass Index (kg/m?)

Mean (SD) 26.3+4.1 22.9+3.4 23.6+3.8 <.0001"
Total cholesterol (mg/dl)

Mean (SD) 203.3+£35.8 187.3£35.7 190.5+36.2 0.0160°
Triglyceride

Mean (SD) 166.9+94.3" 107.3+60.4 119.3£72.4 <.0001*
Working activity

High (%) 27(71.1) 82(54.7) 113(58.6) 0.0676"
Use of salt

High(%) 5(13.2) 31(20.7) 36(19.2) 0.2934°
Smoking

Yes (%) 13(34.2) 48(32.2) 61(32.6) 0.8418°
Coffee consumption

Yes (%) 10(26.3) 49(32.9) 59(31.6) 0.4633°
Tea consumption

Yes (%) 20(54.1) 76(51.0) 96(51.6) 0.7399°
Alcohol drinking

Yes (%) 6(15.8) 23(15.3) 29(15.4) 0.9446°
Regular exercise

Yes (%) 7(18.4) 18(12.1) 25(13.4) 0.3053°
Family history of hypertension

Yes (%) 16(42.1) S35 ) 69(36.7) 0.4392°
Hearing protect devices

Yes (%) 1(2.7) alinlrS 3(1.6) 0.5566"
Respiratory protect equipment

Yes (%) 16(43.2) 50(33.6) 66(35.5) 0.2704°

SD=standard deviation

"Mann-Whitney test of difference (p < 0.05) compared with the control group.
® Chi-square test of difference (p < 0.05) compared with the control group.
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Characteristics Noise-exposure groups Control p-value
High-exposure(=80dBA) Low-exposure(<80dBA)  group

Subjects (no.) 69 67 52
Gender

Male (%) 67(97.1)¢ 62(92.5)¢ 26(50.0)  <.0001°
Age (year)

Mean (SD) 32.4+6.3 31.9£5.6 33.4+6.7 0.4705*
Employment duration (year)

Mean (SD) 3.8£2.6 3.843.3 42433 0.5979*
Body Mass Index (kg/m?)

Mean (SD) 23.6%3.5 24.244.1 22.943.6 0.1870°
Total cholesterol (mg/dl)

Mean (SD) 187.4+33.5 197.0+£39.3 186.4+35.1  0.3415°
Triglyceride

Mean (SD) 135.6+83.5° 123.8+72.0° 92.1+45.3 0.0046"
Working activity

High (%) 63(91.3) % 42(62.7)° 4(7.7) <.0001°
Use of salt

High (%) 12(17.4) 14(20.9) 10(19.2) 0.8738"
Smoking

Yes (%) 27(39.1)° 27(40.9) 7(13.5) 0.0024°
Coftee consumption

Yes (%) 20(29.0) 21(31.8) 18(34.6) 0.8031°
Tea consumption

Yes (%) 34(49.3) 33(50.8) 29(55.8) 0.7675"
Alcohol drinking

Yes (%) 12(17.4) 11(16.4) 6(11.5) 0.6514°
Regular exercise

Yes (%) 7(10.3) 9(13.4) 9(17.3) 0.5348"
Family history of hypertension

Yes (%) 24(34.8) 23(34.3) 22(42.3) 0.6141°
Hearing protect devices

Yes (%) 1(1.5) 2(3.0) 0 0.4310°
Respiratory protect equipment

Yes (%) 38(55.1)% 25(37.9) 3(5.9) <.0001°

dBA=A-weight decibel ;SD=standard deviation

* Kruskal-Wallis test of significant difference (p < 0.05) between groups.

b Chi-square test of significant differences between groups.

¢ Mann-Whitney test of significant difference (p < 0.05) compared with the control group.
d Chi-square test of significant difference compared with the control group.

“Fisher’s exact test of significant difference compared with the control group.

f Mann-Whitney test of significant differences (p < 0.05) compared with the low groups.
£ Chi-square test significant of differences compared with the low groups.

91



15~ 2 P IRERFAPRLBERR & 22 &gt

Characteristics PMN-group Control group p-value
High-environment PM Low-environment PM
(= 129000 N/em?®) (<129000 N/em?)

Subjects (no.) 72 64 52
Gender

Male (%) 69(95.8) 60(93.8)" 26(50.0)  <.0001°
Age (year)

Mean (SD) 31.6+5.0 32.8+6.8 33.4+6.7 0.3900°
Employment duration (year)

Mean (SD) 3.6£2.6 4.0+3.4 42433 0.8505°
Body Mass Index (kg/m?)

Mean (SD) 23.84¢4.0 24.04+3.6 22.943.6 0.2156°
Total cholesterol (mg/dl)

Mean (SD) 189.6+33.2 195.0+40.3 186.4+35.1  0.6722°
Triglyceride

Mean (SD) 135.3+81.7°¢ 123.5+73.8°¢ 92.1+45.3 0.0036°
Working activity

High (%) 69(90.8)%¢ 40(61.5) 4(7.7) <.0001°
Use of salt

High (%) 15(20.8) 11(17.2) 10(19.2) 0.8645°
Smoking

Yes (%) 28(38.9)¢ 26(41.3)° 7(13.5) 0.0023°
Coftee consumption

Yes (%) 19(26.8) 22(34.4) 18(34.6) 0.5442°
Tea consumption

Yes (%) 34(48.6) 33(51.6) 29(55.8) 0.7338"
Alcohol drinking

Yes (%) 13(18.1) 10(15.6) 6(11.5) 0.6108"
Regular exercise

Yes (%) 7(9.9) 9(14.1) 9(17.3) 0.4775°
Family history of hypertension

Yes (%) 29(40.3) 18(28.1) 22(42.3) 0.2095°
Hearing protect devices

Yes (%) 2(2.8) 1(1.6) 0 0.4838"
Respiratory protect equipment

Yes (%) 37(51.4) 26(41.3) 3(5.9) <.0001°

PMN=Particle matter number ;SD=standard deviation

* Kruskal-Wallis test of significant difference (p < 0.05) between groups.

b Chi-square test of significant differences between groups.

¢ Mann-Whitney test of significant difference (p < 0.05) compared with the control group.
d Chi-square test of significant difference compared with the control group.

“Fisher’s exact test of significant difference compared with the control group.

f Mann-Whitney test of significant differences (p < 0.05) compared with the low groups.
£ Chi-square test significant of differences compared with the low groups.
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Characteristics PMM-group Control group p-value
High-personal PM Low-personal PM
(=110 ug/m’) (<110 ug/m’)

Subjects (no.) 78 58 52
Gender

Male (%) 75(96.2) 54(93.1)¢ 26(50.0)  <.0001°
Age (year)

Mean (SD) 31.245.0 33.4+6.8 33.4+6.7 0.1002°
Employment duration (year)

Mean (SD) 3.4£2.6 4.3+3.4 42433 0.3349°
Body Mass Index (kg/m?)

Mean (SD) 23.8+£3.8 24.0+3.8 22.943.6 0.2539°
Total cholesterol (mg/dl)

Mean (SD) 193.4+35.6 190.3+£38.2 186.4+35.1  0.5613°
Triglyceride

Mean (SD) 126.4+75.7°¢ 134.3+81.5°¢ 92.1+45.3 0.0053°
Working activity

High (%) 69(88.5)* 36(62.1)° 4(7.7) <.0001°
Use of salt

High (%) 16(20.5) 10(17.2) 10(19.2) 0.8913°
Smoking

Yes (%) 29(37.2)¢ 25(43.9)¢ 7(13.5) 0.0017°
Coftee consumption

Yes (%) 21(27.3) 20(34.5) 18(34.6) 0.5742°
Tea consumption

Yes (%) 36(47.4) 31(53.5) 29(55.8) 0.6107°
Alcohol drinking

Yes (%) 16(20.5) 7(12.1) 6(11.5) 0.2657°
Regular exercise

Yes (%) 7(9.0) 9(15.8) 9(17.3) 0.3189°
Family history of hypertension

Yes (%) 26(33.3) 21(36.2) 22(42.3) 0.5797°
Hearing protect devices

Yes (%) 1(1.3) 2(3.5) 0 0.3473°
Respiratory protect equipment

Yes (%) 43(55.8)* 20(34.5) 3(5.9) <.0001°

PMM=Particle matter mass ;SD=standard deviation

* Kruskal-Wallis test of significant difference (p < 0.05) between groups.

b Chi-square test of significant differences between groups.

¢ Mann-Whitney test of significant difference (p < 0.05) compared with the control group.
d Chi-square test of significant difference compared with the control group.

¢ Mann-Whitney test of significant differences (p < 0.05) compared with the low groups.
f Chi-square test significant of differences compared with the low groups.
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st
Characteristics Exposure groups Control p-value
Co-exposure  Noise-exposure ~ PMN-exposure Low-exposure  group

Subjects (no.) 53 16 19 48 52
Gender

Male (%) 53(100)" 14(87.5)¢ 16(84.2)¢ 46(93.8)¢ 26(50.0) <0.0001°
Age (year)

Mean (SD) 31.745.3 34.8+8.8 31.2+4.3 32.2+6.0 33.4+6.7 0.6556°
Employment duration (year)

Mean (SD) 3.842.7 4.2+2.6 3.3+2.4 3.943.6 4.2+3.3 0.8428°
Body Mass Index (kg/m?)

Mean (SD) 23.4+3.8 24.3+2.4 24.8+4.4 23.944.0 22.9+3.6 0.1694°
Total cholesterol (mg/dl)

Mean (SD) 188.7+£35.3 183.4+27.4 192.2427.1 198.8+43.3 186.4+35.1 0.6248*
Triglyceride

Mean (SD) 144.7490.6°  105.5+44.0 109.2+40.4 129.64+80.9° 92.1+45.3  0.0158*
Working activity

High (%) 51(96.2)%¢ 12(75.0)° 14(73.7)¢ 28(58.3)¢ 4(7.7) <0.0001°
Smoking

Yes (%) 23(43.4)° 4(25.0) 5(26.3) 22(46.8)° 7(13.5) 0.0024°
Use of salt

High (%) 11(20.8) 1(6.3) 4(21.1) 10(20.8) 10(19.2) 0.7467°
Coffee consumption

Yes (%) 15(28.3) 5(31.3) 4(22.2) 17(35.4) 18(34.6) 0.8189°
Tea consumption

Yes (%) 25(47.2) 9(56.3) 9(52.9) 24(50.0) 29(55.8) 0.9131°
Alcohol drinking

Yes (%) 11(20.8) 1(6.3) 2(10.5) 9(18.8) 6(11.5) 0.4711°
Regular exercise

Yes (%) 5(9.6) 2(12.5) 2(10.5) 7(14.6) 9(17.3) 0.8207°
Family history of hypertension

Yes (%) 19(35.9) 5(31.3) 10(52.6) 13(27.1) 22(42.3) 0.2965°
Hearing protect devices

Yes (%) 1(1.9) 0 1(5.3) 1(2.1) 0 0.5923°
Respiratory protect equipment

Yes (%) 36(67.9)° 2(12.5)8 1(5.3) ¢ 24(51.1)° 3(5.9) <0.0001°"

PMN=Particle matter number ;SD=standard deviation

Co-exposure group: Noise =80 dBA and PMN = 129000 N/cm’

Noise-exposure group: Noise= 80 dBA and PMN<129000 N/cm®
PMN-exposure group: Noise<80 dBA and PMN = 129000 N/cm®

Low-exposure group: Noise<80 dBA and PMN<129000 N/cm’

? Kruskal-Wallis test of significant difference (p < 0.05) between groups.
® Chi-square test of significant differences between groups.
¢ Mann-Whitney test of significant difference (p < 0.05) compared with the control group.
4 Chi-square test of significant difference compared with the control group.

®Fisher’s exact test of significant difference compared with the control group.

"Mann-Whitney test of significant differences (p < 0.05) compared with the low groups.

€ Chi-square test significant of differences compared with the low groups.

94



218 AR EBECRILTRER R - FEER - MER 2 Hl8)2 5 i

st
Characteristics Exposure groups Control p-value
Co-exposure  Noise-exposure PMM-exposure  Low-exposure  group

Subjects (no.) 41 28 37 30 52
Gender

Male (%) 41(100)° 26(92.9)¢ 34(91.9)¢ 28(93.3)¢ 26(50.0) <0.0001°
Age (yr)

Mean (SD) 31.4+5.2 33.947.5 31.0+4.9 33.0+6.2 33.446.7 0.3185°
Employment duration (yr)

Mean (SD) 3.1£2.0 4.9+3.1° 3.743.1 3.843.7 4.2+3.3 0.1952°
Body Mass Index (kg/m?)

Mean (SD) 23.243.6 24.1+3.4 24.5+4.0° 23.8+4.2 22.9+3.6 0.1891°
Total cholesterol (mg/dl)

Mean (SD) 187.8+£37.9 186.9426.5 199.7+£32.4 193.5+46.9 186.44+35.1 0.4537°
Triglyceride

Mean (SD) 134.7488.5°  136.9£77.3° 117.2+58.2° 131.9486.5 92.1+45.3  0.0240*
Working activity

High (%) 38(93.7)%  25(89.3)%¢ 31(83.8)% 11(36.7)° 4(7.7) <0.0001°
Smoking

Yes (%) 15(36.6)° 12(42.9)° 14(37.8)¢ 13(44.8)° 7(13.5) 0.0126°
Use of salt

High (%) 8(19.5) 4(14.3) 8(21.6) 6(20.0) 10(19.2) 0.9640°
Coffee consumption

Yes (%) 11(26.8) 9(32.1) 10(27.8) 11(36.7) 18(34.6) 0.8690°
Tea consumption

Yes (%) 17(41.5) 17(60.7) 19(54.3) 14(46.7) 29(55.8) 0.4974°
Alcohol drinking

Yes (%) 8(19.5) 4(14.3) 8(21.6) 3(10.0) 6(11.5) 0.5712°
Regular exercise

Yes (%) 4(9.8) 4(11.1) 3(8.1) 6(20.0) 9(17.3) 0.5088°
Family history of hypertension

Yes (%) 11(26.8) 13(46.4) 15(40.5) 8(26.7) 22(42.3) 0.2773°
Hearing protect devices

Yes (%) 0 1(3.6)° 1(2.8) 1(3.3) 0 0.5491°
Respiratory protect equipment

Yes (%) 28(68.3)"¢ 10(35.7) 15(41.7)° 10(33.3)° 3(5.9) <0.0001°"

PMM=Particle matter mass ;SD=standard deviation

Co-exposure group: Noise=80 dBA and PMM = 110ug/m’

Noise-exposure group: Noise= 80 dBA and PMM<I10ug/m’

PMM-exposure group: Noise<80 dBA and PMM = 110ug/m’

Low-exposure group: Noise<80 dBA and PMM<110ug/m’

? Kruskal-Wallis test of significant difference (p < 0.05) between groups.
® Chi-square test of significant differences between groups.

¢ Mann-Whitney test of significant difference (p < 0.05) compared with the control group.

4 Chi-square test of significant difference compared with the control group.
®Fisher’s exact test of significant difference compared with the control group.

"Mann-Whitney test of significant differences (p < 0.05) compared with the low groups.

£ Chi-square test significant of differences compared with the low groups.
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Characteristics Employmentduration p-value
=4years 2-4years <2years

Subjects (no.) 82 49 57
Gender

Male (%) 65(79.3) 40(81.6) 50(87.7) 0.4296"
Age (yr)

Mean (SD) 34.0+£6.2 ¢ 31.2+4.6 31.5+6.8 0.0058*°
Employment duration (yr)

Mean (SD) 6.6+£2.6 ¢ 3.1£0.6° 0.8+0.6 <0.0001°
Body Mass Index (kg/m?)

Mean (SD) 24.4+3.9° 22.54£3.6 23.443.6 0.0075°
Total cholesterol (mg/dl)

Mean (SD) 193.0+£32.1 185.1440.0  191.6+38.6  0.4138"
Triglyceride

Mean (SD) 126.0+£79.7 109.1+£58.4  118.5£72.2  0.6048°
Working activity

High (%) 48(58.5) 26(53.1) 35(61.4) 0.6800°
Smoking

Yes (%) y i dr gy 16(32.7) 23(40.4) 0.3239°
Use of salt

High (%) 16(19.5) 8(16.3) 12(21.1) 0.8218"
Coftee consumption

Yes (%) 23(28.1) 17(34.7) 1938.9) 0.6582°
Tea consumption

Yes (%) 43(53.1) 22(44.9) 31(55.4) 0.5301°
Alcohol drinking

Yes (%) 12(14.6) 8(16.3) 9(15.8) 0.9629°
Regular exercise

Yes (%) 12(14.8) 6(12.2) 7(12.3) 0.8790°
Family history of hypertension

Yes (%) 24(29.3)f 22(44.9) 23(40.4) 0.1577°
Hearing protect devices

Yes (%) 1(1.2) 2(4.1) 0 0.2378"
Respiratory protect equipment

Yes (%) 26(32.1) 14(28.6) 26(46.4) 0.1131°

SD=standard deviation

* Kruskal-Wallis test of significant difference (p < 0.05) between groups.

b Chi-square test of significant differences between groups.

¢ Mann-Whitney test of significant difference (p < 0.05) compared with employed < 2years.
d Chi-square test of significant difference compared with employed < 2years.

¢ Mann-Whitney test of significant difference (p < 0.05) compared with employed 2-4years.
" Chi-square test of significant difference compared with employed 2-4years.
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Variable Exposure groups Control group  Total p-value®
Sample size 136 52 188
Noise(dBA) Mean(SD) 78.6(3.7) 61.5(1.2) 73.9(8.3) <0.001
Median (IQR)  80.1(4.7) 61.5(0) 76.6(19.0)
Range 71.2-85.1 56.9-68.4 56.9-85.1
PMNC Mean (SD) 126801(76684)  42333(0) 103437(75369) <0.001
(N/em®) Median (IQR)  129065(75991)  42333(0) 66311(93171)
Range 42787-337614 42333-42333  42333-337614
PMMC Mean (SD) 115.3(73.6) 56.6(6.5) 99.1(67.9) <0.001
(ng/m’) Median (IQR)  113.3(142.6) 57.9(0) 63.4(126.3)
Range 10.4-271.0 24.3-57.9 10.4-271.0

dBA=A-weight decibel ;SD=standard deviation ;IQR=interquartile range

PMNC=Particle matter number concentration; PMMC=Particle matter mass

concentration.

* Mann-Whitneytest of the significant difference between the exposure groups and the

control group.
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Variable Exposure groups  Control group Total p-value®
Sample size 136 52 188
Noise level
Time weighted average sound level(dBA)
Mean(SD) 80.1(4.2) 63.9(0) 75.6(8.1) <0.0001
Median (IQR)  82.1(6.6) 63.9(0) 76.2(18.3)
Range 73.1-92.4 63.9-63.9 63.9-92.4
Noise frequency
63Hz(dBA)
Mean(SD) 46.1(5.5) 44.6(0) 45.7(4.8) 0.1680
Median (IQR)  44.6(8.8) 44.6(0) 44.6(5.1)
Range 38.2-55.3 44.6-44.6 38.2-55.3
125Hz(dBA)
Mean(SD) 53.9(5.8) 50.8(0) 53.0(5.1) <0.0001
Median (IQR)  53.9(13.6) 50.8(0) 50.8(4.2)
Range 46.2-64.7 50.8-50.8 46.2-64.7
250Hz(dBA)
Mean(SD) 60.6(6.6) 53.9(0) 58.7(6.3) <0.0001
Median (IQR)  60.9(11.5) 53.9(0) 54.0(9.1)
Range 52.2-71.3 53.9-53.9 52.2-71.3
500Hz(dBA)
Mean(SD) 66.1(6.7) 60.0(0) 64.4(6.3) <0.0001
Median (IQR)  63.8(14.5) 60.0(0) 60.0(10.4)
Range 57.3-87.2 60.0-60.0 57.3-87.2
1KHz(dBA)
Mean(SD) 67.3(7.4) 61.2(0) 65.6(6.9) <0.0001
Median (IQR)  70.2(17.5) 61.2(0) 61.2(11.7)
Range 57.0-76.7 61.2-61.2 57.0-76.7
2KHz(dBA)
Mean(SD) 67.0(6.7) 57.8(0) 64.4(7.0) <0.0001
Median (IQR)  69.5(11.1) 57.8(0) 61.8(13.9)
Range 56.1-76.2 57.8-57.8 56.1-76.2
4KHz(dBA)
Mean(SD) 69.4(6.4) 53.6(0) 65.0(8.9) <0.0001
Median (IQR)  70.5(7.0) 53.6(0) 67.6(19.3)
Range 53.6-79.9 53.6-53.6 53.6-79.9
8KHz(dBA)
Mean(SD) 68.6(7.0) 50.5(0) 63.6(10.1) <0.0001
Median (IQR)  70.6(11.2) 50.5(0) 63.1(23.3)
Range 50.5-80.0 50.5-50.5 50.5-80.0

dBA=A-weight decibel ;SD=standard deviation ;IQR=interquartile range

* Mann-Whitneytest of the significant difference between the exposure groups and the

control group.
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Variable Exposure groups  Control group Total p-value®
Sample size 136 52 188
Nano level
Mean(SD) 106622(75412) 36037(0) 87099(71469) <0.001
Median (IQR)  108503(80476) 36037(0) 53764(84403)
Range 26048-284654 36037-36037 26048-284654
11.1-20.6 nm
Mean(SD) 31972(23673) 9244(0) 25686(22550) 0.003
Median (IQR)  34644(30631) 9244(0) 9244(25701)
Range 2212-73551 9244-9244 2212-73551
22.6-51.3 nm
Mean(SD) 45131(40709) 18865(0) 37866(36540) <0.001
Median (IQR)  32053(39171) 18865(0) 25618(16697)
Range 11612-147119 18865-18865 11612-147119
56.4-82.8 nm
Mean(SD) 23050(16513) 6779(0) 18549(15815) <0.001
Median (IQR)  19126(17132) 6779(0) 16315(16523)
Range 6579-93491 6779-6779 6579-93492
Micro level
Mean(SD) 20857(6182) 6296(0) 16829(8381) <0.001
Median (IQR)  21203(10372) 6296(0) 16222(17512)
Range 7217-52959 6296-6296 6296-52959

SD=standard deviation ;JQR=interquartile range
* Mann-Whitneytest of the significant difference between the exposure groups and the

control group.
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Variable Exposure groups Control p-value *
High-exposure Low-exposure group
Sample size 69 67 52
Noise(dBA) Mean(SD) 81.4(1.1)"¢ 75.8(3.1)° 61.5(1.2) <0.001
Median (IQR)  81.3(1.7) 76.6(6.3) 61.5(0)
Range 80.1-85.1 71.2-79.4 56.9-68.4
Sample size 72 64 52
PMNC Mean (SD) 175317(73974)>¢  72220(26789)" 42333(0) <0.001
(N/em®) Median (IQR)  135504(39402) 59513(17227) 42333(0)
Range 129065-337614 42787-120695 42333-42333
Sample size 78 58 52
PMMC Mean (SD) 170.9(41.2) 40.5(24.4) 56.6(6.5) <0.001
(ug/m’) Median (IQR)  184.2(80.3) 41.6(51.9) 57.9(0)
Range 113.3-271.0 10.4-108.9 24.3-57.9

dBA=A-weight decibel ;SD=standard deviation ;IQR=interquartile range

PMNC=Particle matter number concentration; PMMC=Particle matter mass concentration.

*Kruskal-Wallis test of the significant difference between three exposure groups.
bMann-whitney test of significant difference compared with the control group.
‘Mann-whitney test of significant difference compared with the low-exposure group.
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Variable Noise exposure groups Control group  p-value *
High-exposure =~ Low-exposure
Sample size 69 67 52
Noise level
Time weighted average sound level(dBA)
Mean(SD) 81.0(3.5)"¢ 79.1(4.7)° 63.9(0) <0.0001
Median (IQR) 82.1(0.5) 78.3(9.1) 63.9(0)
Range 73.1-85.2 73.1-92.4 63.9-63.9
Noise frequency
63Hz(dBA)
Mean(SD) 47.2(6.1) 45.1(4.8) 44.6(0) 0.2681
Median (IQR) 44.6(13.4) 45.1(8.8) 44.6(0)
Range 41.5-55.3 38.2-55.1 44.6-44.6
125Hz(dBA)
Mean(SD) 54.9(5.0) "¢ 52.8(6.5) 50.8(0) <0.0001
Median (IQR) 55.0(8.4) 50.8(15.0) 50.8(0)
Range 46.9-61.8 46.2-64.7 50.8-50.8
250Hz(dBA)
Mean(SD) 61.7(5.0)>¢ 59.5(7.8)° 53.9(0) <0.0001
Median (IQR) 62.9(3.6) 54.2(17.4) 53.9(0)
Range 52.2-71.3 52.2-71.3 53.9-53.9
500Hz(dBA)
Mean(SD) 67.9(5.4)"¢ 64.2(7.5)° 60.0(0) <0.0001
Median (IQR) 70.4(8.9) 62.1(16.3) 60.0(0)
Range 58.2-74.4 57.3-87.2 60.0-60.0
1KHz(dBA)
Mean(SD) 71.4(6.6) > 62.9(5.5)° 61.2(0) <0.0001
Median (IQR) 74.8(4.3) 63.1(12.9) 61.2(0)
Range 57.0-76.0 57.0-76.7 61.2-61.2
2KHz(dBA)
Mean(SD) 70.2(6.3) ¢ 63.6(5.1)° 57.8(0) <0.0001
Median (IQR) 72.9(1.4) 64.0(11.7) 57.8(0)
Range 56.1-74.7 56.1-76.2 57.8-57.8
4KHz(dBA)
Mean(SD) 72.2(5.9) ¢ 66.4(5.6)° 53.6(0) <0.0001
Median (IQR) 74.6(4.1) 67.6(10.6) 53.6(0)
Range 59.9-79.9 53.6-74.9 53.6-53.6
8KHz(dBA)
Mean(SD) 72.1(5.8) ¢ 65.0(6.4)° 50.5(0) <0.0001
Median (IQR) 74.4(1.4) 63.1(10.3) 50.5(0)
Range 60.1-78.0 50.5-80.0 50.5-50.5

dBA=A-weight decibel ;SD=standard deviation

* kruskal-wallis test of difference between the three groups.
b Mann-whitney test of significant difference (p < 0.05) compared with the control group.
“Mann-whitney test of significant difference (p < 0.05) compared with the Low group.
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Variable PMNC exposure groups Control group p-value *
High-exposure Low-exposure
Sample size 72 64 52
Nano level
Mean(SD) 155959(70523)™¢  51118(25881)"  36037(0) <0.001
Median (IQR) 120440(36717) 36567(22624) 36037(0)
Range 108503-284654 26048-96893 36037-36037
11.1-20.6 nm
Mean(SD) 48987(16990)>¢  12830(13133)°  9244(0) <0.001
Median (IQR) 34644(30433) 6178(5638) 9244(0)
Range 34644-73551 2212-36961 9244-9244
22.6-51.3 nm
Mean(SD) 67189(45274)>¢  20316(7712) 18865(0) <0.001
Median (IQR) 54800(36695) 15411(10845) 18865(0)
Range 32053-147119 11612-32053 18865-18865
56.4-82.8 nm
Mean(SD) 30229(19351)™¢  14974(6095)°  6779(0) <0.001
Median (IQR) 27089(7963) 16315(13240) 6779(0)
Range 9957-93492 6579-23301 6779-6779
Micro level
Mean(SD) 20638(6602) " 21103(5714)° 6296(0) <0.001
Median (IQR) 21203(9837) 23808(10514) 6296(0)
Range 15064-52959 7217-30445 6296-6296

PMNC-= Particle matter number concentration;SD=standard deviation; IQR=interquartile range

* kruskal-wallis test of difference between the three groups.
b Mann-whitney test of significant difference (p < 0.05) compared with the control group.
“Mann-whitney test of significant difference (p < 0.05) compared with the Low group.
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Variable Exposure groups Control groups p-value *
Co-exposure Noise-exposure  PMN-exposure  Low-exposure

Sample size 53 16 19 48 52
Noise Mean (SD) 81.6(0.8) ¢ 81.0(1.6) "¢ 75.3(2.1)° 75.9(3.4)° 61.5(1.2) <0.001
(dBA) Median (IQR)  81.6(0.8) 80.1(1.4) 76.2(3.1) 76.6(8.3) 61.5(0)

Range 80.4-85.1 80.1-84.3 73.1-78.3 71.2-79.4 56.9-68.4
PMNC Mean (SD) 191898(80061)™¢  56894(11117)° ~ 129065(0)>* 77329(28563)°  42333(0) <0.001
(N/em®) Median (IQR)  136943(168973)  59513(15832)  129065(0) 66311(64116)  42333(0)

Range 135504-337614  42787-73806 129065-129065  44575-120695  42333-42333

dBA=A-weight decibel ;SD=standard deviation ;IQR=interquartile range

PMN=Particle matter number; PMNC=Particle matter number concentration.

* Kruskal-Wallis test of significant difference (p < 0.05) between the five groups.
*Mann-whitney test of significant difference compared with the control group.
‘Mann-whitney test of significant difference compared with the low-exposure group.
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Variable Exposure groups Control groups p-value *
Co-exposure Noise-exposure PMM-exposure  Low-exposure

Sample size 37 28 41 30 52

Noise(dBA) Mean (SD) 81.7(1.0)"¢ 81.0(1.1)"¢ 77.3(2.5) "¢ 73.9(2.8)° 61.5(1.2) <0.001
Median (IQR) ~ 82.1(1.7) 81.3(1.2) 78.3(3.2) 73.1(5.5) 61.5(0)
Range 80.4-86.3 80.1-85.1 73.1-79.4 71.2-79.2 56.9-68.4

PMMC(ug/m’)  Mean (SD) 183.6(24.2)>¢  52.1(25.9) 156.9(51.0)™¢  29.6(17.1)"° 56.6(6.5) <0.001
Median (IQR)  184.2(10.9) 68.9(47.7) 113.3(97.6) 41.6(31.2) 57.9(0)
Range 114.8-271.0 17.0-108.9 113.3-257.4 10.4-57.7 24.3-57.9

dBA=A-weight decibel ;SD=standard deviation ;IQR=interquartile range
PMM=Particle matter mass; PMMC=Particle matter mass concentration.

* Kruskal-Wallis test of significant difference (p < 0.05) between the five groups.
*Mann-whitney test of significant difference compared with the control group.
‘Mann-whitney test of significant difference compared with the low-exposure group.
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Exposure groups  Sample size Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
Field groups 136 128.5¢11.7 80.0£9.5 31(22.8) 1.11(0.4-3.0)  0.8308
Control groups 52 121.7£15.9 75.8+11.4 7(13.5) 1.00
p-value 0.0039° 0.0072° 0.1541°

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* T test of the significant difference between the field groups and the control group.
°Chi-Square test of the difference between the field groups and the control group.
‘Multivariate logistic regression model were adjusted for age, sex.
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Noise-exposure groups Sample size Hypertension Hypertension NO.(%) OR(95%CI) ©  p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 69 129.1+12.4°¢ 80.0+8.7°¢ 17(24.6) 1.20(0.4~3.5) 0.7314
Low-exposure 67 127.9+10.9°¢ 80.0+10.3° 14(20.9) 1.02(0.3~3.0)  0.9660
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0133"° 0.0269° 0.3124°

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Noise frequency 125Hz Sample size Hypertension Hypertension NO.(%) OR(95%CI) ° p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 44 128.7+£12.5°¢ 79.6+9.1 9(20.5) 0.91(0.28-2.92)  0.8729
Low-exposure 92 128.4+11.3°¢ 80.2+9.7 ¢ 22(23.9) 1.22(0.44-3.39)  0.7015
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0062° 0.0200° 0.3243°

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Noise frequency 250Hz Sample size Hypertension Hypertension NO.(%) OR(95%CI) ° p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 73 129.2+11.8°¢ 79.8+9.3° 18(24.7) 1.16(0.41-3.33)  0.7811
Low-exposure 63 127.7+11.5°¢ 80.2+9.7 ¢ 13(20.6) 1.06(0.36-3.15)  0.9194
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0050° 0.0207° 0.3056"

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Noise frequency S00Hz Sample size Hypertension Hypertension NO.(%) OR(95%CI) ° p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 99 128.5+12.1°¢ 79.9+9.3° 23(23.2) 1.12(0.40-3.12)  0.8259
Low-exposure 37 128.6+£10.6°¢ 80.4+10.0° 8(21.6) 1.09(0.33-3.60)  0.8822
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0063° 0.0206° 0.3598"

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Noise frequency IKHz  Sample size Hypertension Hypertension NO.(%) OR(95%CI) ° p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 73 129.2+11.8°¢ 79.8+9.3° 18(24.7) 1.16(0.41-3.33)  0.7811
Low-exposure 63 127.7+11.5°¢ 80.2+9.7 ¢ 13(20.6) 1.06(0.36-3.15)  0.9194
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0050° 0.0207° 0.3056"

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Noise frequency 2KHz  Sample size Hypertension Hypertension NO.(%) OR(95%CI) ° p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 57 129.6+12.7°¢ 80.4+9.3° 16(28.1) 1.39(0.47-4.09)  0.5504
Low-exposure 79 127.8£10.9°¢ 79.7£9.6 15(19.0) 0.93(0.32-2.69)  0.8897
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0046° 0.0193° 0.1500°

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Noise frequency 4KHz  Sample size Hypertension Hypertension NO.(%) OR(95%CI) ° p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 72 128.8+12.4°¢ 80.0+9.6 ° 19(26.4) 1.29(0.45-3.69)  0.6600
Low-exposure 64 128.2+10.8°¢ 80.0+9.4° 12(18.8) 0.92(0.31-2.76)  0.8797
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0061° 0.0211° 0.2592°

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Noise frequency 8KHz  Sample size Hypertension Hypertension NO.(%) OR(95%CI) ° p-value
SBP DBP
Mean+SD (mmHg) MeantSD (mmHg)
High-exposure 82 129.4+12.1°¢ 80.3£10.0° 21(25.6) 1.26(0.45-3.53)  0.6644
Low-exposure 54 127.2+11.0°¢ 79.6+8.6 ¢ 10(18.5) 0.90(0.29-2.82)  0.8601
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.00
p-value 0.0040° 0.0199° 0.2801°

SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

° T test of the significant difference between the 2 noise-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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PMN-Groups  Sample size ~ Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
High-exposure 72 128.7+£12.6°¢ 80.3+9.5° 20(27.8) 1.42(0.50~4.03) 0.508
Low-exposure 64 128.4+10.6°¢ 79.7£9.5° 11(17.2) 0.80(0.26~2.43)  0.687
Control 52 121.7+15.9 75.8+11.4 7(13.5) 1.0
p-value 0.0062° 0.0200° 0.1115°

PMN=Particle matter number; SD=standard deviation; OR=o0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

T test of the significant difference between the 2 PMN-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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PMn-Groups  Sample size ~ Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
High-exposure 72 128.7+£12.6°¢ 80.3+9.5° 20(27.8) 1.42(0.50~4.03) 0.508
Low-exposure 64 128.4+10.6°¢ 79.7£9.5° 11(17.2) 0.80(0.26~2.43)  0.687
Control 52 121.7+15.9 75.8+11.4 7(13.5) 1.0
p-value 0.0062° 0.0200° 0.1115°

PMn=Particle matter nano; SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

T test of the significant difference between the 2 PMN-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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PMn-Groups  Sample size ~ Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
High-exposure 45 130.6+11.4°¢ 81.1£10.9°¢ 13(28.9) 1.49(0.49~4.54) 0.484
Low-exposure 91 127.5+11.7°¢ 79.5+8.7 18(19.8) 0.95(0.33~2.68) 0.917
Control 52 121.7+15.9 75.8+11.4 7(13.5) 1.0
p-value 0.0027° 0.0160° 0.1669"

PMn=Particle matter nano; SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

T test of the significant difference between the 2 PMN-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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PMn-Groups  Sample size ~ Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
High-exposure 86 129.0+£12.3° 80.5+10.1° 23(26.7)¢ 1.35(0.49~3.74) 0.566
Low-exposure 50 127.6+£10.5°¢ 79.2+8.2°¢ 8(16.0) 0.73(0.22~2.39)  0.602
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.0
p-value 0.0052° 0.0175° 0.1168°

PMn=Particle matter nano; SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

T test of the significant difference between the 2 PMN-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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PMn-Groups  Sample size ~ Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
High-exposure 76 128.6+12.4°¢ 80.3+10.1° 18(23.7) 1.15(0.41~3.26) 0.792
Low-exposure 60 128.4+10.8° 79.7+8.6 ¢ 13(21.7) 1.06(0.35~3.20) 0.914
Control 52 121.7+15.9 75.8+11.4 7(13.5) 1.0
p-value 0.0062° 0.0203° 0.3471°

PMn=Particle matter nano; SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

T test of the significant difference between the 2 PMN-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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PMm-Groups Sample size ~ Hypertension

Hypertension NO.(%) OR(95%CI) ¢ p-value

SBP DBP

Mean+SD (mmHg) Mean+SD (mmHg)
High-exposure 81 128.3+11.5°¢ 80.3+9.8 ° 18(22.2) 1.09(0.38~3.08) 0.877
Low-exposure 55 128.9+12.0°¢ 79.5+8.9¢ 13(23.6) 1.16(0.38~3.48) 0.796
Control 52 121.7£15.9 75.8+11.4 7(13.5) 1.0
p-value 0.0061* 0.0195° 0.3548 "

PMm=Particle matter micro; SD=standard deviation; OR=o0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.
®Chi-square test of the significant difference between 3 groups.

T test of the significant difference between the 2 PMN-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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PMM-Groups Sample size Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg)  MeantSD (mmHg)
High-exposure 78 128.3+12.1° 79.6+9.3¢ 18(23.1) 1.13(0.39~3.22) 0.8264
Low-exposure 58 128.8+11.2° 80.6+9.7° 13(22.4) 1.10(0.37~3.27) 0.8644
Control 52 121.7+15.9 75.8£11.4 7(13.5) 1.0
p-value 0.0062° 0.0175° 0.3655"

PMM-=Particle matter mass ;SD=standard deviation; OR=0dds ratio; 95% CI=95% confidence interval.

* Anova test of the significant difference between 3 groups.

®Chi-square test of the significant difference between 3 groups.

¢ T test of the significant difference between the 2 PMM-exposure groups and the control group.
IChi-square test of the significant difference compared with the control group.

‘Multivariate logistic regression model were adjusted for age, sex.
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Exposure-Groups  Sample size ~ Hypertension Hypertension NO.(%) OR(95%CI) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
Co-exposure 53 129.7+£13.0°¢ 80.4+9.5° 16(30.2)¢ 1.53(0.52~4.54)  0.4399
Noise-exposure 16 127.4£10.5 78.7£4.9 1(6.3) 0.27(0.03~2.55) 0.2552
PMN-exposure 19 125.8+11.4 79.9+9.6 4(21.1) 1.13(0.27~4.72)  0.8720
Low-exposure 48 128.7+10.7 ¢ 80.1+10.6 10(20.8) 0.99(0.31~3.12)  0.9850
Control groups 52 121.7+£15.9 75.8+11.4 7(13.5) 1.00
p-value 0.0221° 0.0958"° 0.1530°

PMN=Particle matter number ;SD=standard deviation; OR=odds ratio; 95% CI=95% confidence interval.

Co-exposure group: Noise =80 dBA and PMN = 129000 N/cm’; Noise-exposure group: Noise =80 dBA and PMN<129000 N/cm’
PMN-exposure group: Noise<80 dBA and PMN = 129000 N/cm’; Low-exposure group: Noise<80 dBA and PMN<129000 N/cm’

* Anova test of the significant difference between 5 groups.
®Chi-square test of the significant difference between 5 groups.

T test of the significant difference compared with the control group.
IChi-square test of the difference compared with the control group.

° T test of the significant difference compared with the low group.
'Chi-square test of the difference compared with the low group.
fMultivariate logistic regression model were adjusted for age, sex.
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Exposure-Groups  Sample size ~ Hypertension Hypertension NO.(%) OR(95%CT) ¢ p-value
SBP DBP
Mean+SD (mmHg) Mean+SD (mmHg)
Co-exposure 41 129.0+13.0° 79.849.2 11(26.8) 1.33(0.42~4.19)  0.6284
Noise-exposure 28 129.4+11.8° 80.3+8.0° 6(21.4) 1.04(0.29~3.71) 0.9573
PMM-exposure 37 127.6+11.1° 79.349.5 7(18.9) 0.92(0.27~3.12)  0.8873
Low-exposure 30 128.2+10.7¢ 80.9+£11.2 7(23.3) 1.17(0.34~4.04)  0.8039
Control 52 121.7+£15.9 75.8£11.4 7(13.5) 1.0
p-value 0.0335° 0.0879° 0.5870"

PMM-=Particle matter mass ;SD=standard deviation; OR=o0dds ratio; 95% CI=95% confidence interval.

Co-exposure group: Noise =80 dBA and PMM =110 ug/m’; Noise-exposure group: Noise= 80 dBA and PMM<110 ug/m’
PMM-exposure group: Noise<80 dBA and PMM = 110 ug/m’; Low-exposure group: Noise<80 dBA and PMM<110 ug/m’

* Anova test of the significant difference between 5 groups.
®Chi-square test of the significant difference between 5 groups.

T test of the significant difference compared with the control group.
IChi-square test of the difference compared with the control group.

° T test of the significant difference compared with the low group.
'Chi-square test of the difference compared with the low group.
fMultivariate logistic regression model were adjusted for age, sex.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient
Field-group vs. control group®  136/52  31(22.8)/7(13.5) -0.071 0.624 0.95(0.3-3.3)
Employment duration 110/78  20(18.2)/18(23.1)  0.027 0.071 0.61(0.3-1.4)
Body Mass Index 98/90 30(30.6)/8(8.9) 1.067 0.480 2.88(1.1-7.4)

OR=o0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group 69/67 17(24.6)/14(20.9)  0.338 0.487 1.40(0.5-3.6)
vs.Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  69/52 17(24.6)/7(13.5) 0.177 0.731 1.19(0.3-5.0)

control group”

OR=0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.

124



F48 el ot PS5 A b RS (125H2) B B e B Bk 7 o

Variables No. Hypertension No.  Logistic Standard OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group 44/92 9(20.5)/22(23.9) -0.485 0.499 0.62(0.2-1.6)

vs.Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  44/52 9(20.5)/7(13.5) -0.448 0.759 0.64(0.1-2.8)

control group”

OR=0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group 73/63 18(24.7)/13(20.6)  0.134 0.552 1.14(0.4-3.4)

vs.Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  73/52 18(24.7)/7(13.5) 0.115 0.764 1.12(0.3-5.0)

control group”

OR=0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group 99/37 23(23.2)/8(21.6) 0.496 0.567 1.64(0.5-5.0)

vs.Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  99/52 23(23.2)/7(13.5) 0.197 0.689 1.22(0.3-4.7)

control group”

OR=o0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group 73/63 18(24.7)/13(20.6)  0.134 0.552 1.14(0.4-3.4)

vs.Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  73/52 18(24.7)/7(13.5) 0.115 0.764 1.12(0.3-5.0)

control group”

OR=0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group 57/79 16(28.1)/15(19.0)  0.750 0.503 2.12(0.8-5.7)

vs.Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  57/52 16(28.1)/7(13.5) 0.655 0.774 1.92(0.4-8.8)

control group”

OR=0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group vs.  72/64 19(26.4)/12(18.8)  0.961 0.508 2.62(0.97-7.1)

Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  72/52 19(26.4)/7(13.5) 0.566 0.709 1.76(0.4-7.1)

control group *

OR=0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-noise-exposure-group vs.  82/54 21(25.6)/10(18.5)  0.995 0.529 2.71(0.96-7.6)

Low-noise-exposure-group *

Sub-population2

High-noise-exposure-group vs.  82/52 21(25.6)/7(13.5) 0.339 0.667 1.40(0.4-5.2)

control group *

OR=0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-PMN-exposure-group vs.  72/64 20(27.8)/11(17.2)  0.601 0.491 1.82(0.7-4.8)
Low-PMN-exposure-group *

Sub-population2

High-PMN-exposure-group vs.  72/52 20(27.8)/7(13.5) 0.353 0.731 1.42(0.3-6.0)

control group”

PMN=Particle matter number; OR=o0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-PMn-exposure-group vs. 72/64 20(27.8)/11(17.2)  0.601 0.491 1.82(0.7-4.8)

Low-PMn-exposure-group

Sub-population2

High-PMn-exposure-group vs. 72/52 20(27.8)/7(13.5) 0.353 0.731 1.42(0.3-6.0)

control group”

OR=o0dds ratio; 95% CI=95% confidence interval; PMn=particle matter nanometer.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-PMn-exposure-group vs.  45/91 13(28.9)/18(19.8)  0.576 0.497 2.10(0.8-5.5)

Low-PMn-exposure-group

Sub-population2

High-PMn-exposure-group vs.  45/52 13(28.9)/7(13.5) 0.511 0.716 1.67(0.4-6.8)

control group”

OR=o0dds ratio; 95% CI=95% confidence interval; PMn=particle matter nano.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-PMn-exposure-group vs. 86/50 23(26.7)/8(16.0) 0.652 0.499 1.92(0.7-5.1)

Low-PMn-exposure-group

Sub-population2

High-PMn-exposure-group vs. 86/52 23(26.7)/7(13.5) 0.215 0.674 1.24(0.3-4.6)

control group”

OR=0dds ratio; 95% CI=95% confidence interval; PMn=particle matter nano. 'p<0.10

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-PMn-exposure-group vs. 76/60 18(23.7)/13(21.7)  0.017 0.459 1.02(0.4-2.5)

Low-PMn-exposure-group

Sub-population2

High-PMn-exposure-group vs. 76/52 18(23.7)/7(13.5) -0.079 0.670 0.92(0.2-3.4)

control group”

OR=o0dds ratio; 95% CI=95% confidence interval; PMn=particle matter nano.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-PMm-exposure-group vs.  81/55 18(22.2)/13(23.6) -0.420 0.469 0.66(0.3-1.6)

Low-PMm-exposure-group

Sub-population2

High-PMm-exposure-group vs.  81/52 18(22.2)/7(13.5) -0.226 0.670 0.80(0.2-3.0)

control group”

OR=o0dds ratio; 95% CI=95% confidence interval; PMm=particle matter micrometer.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No.  Logistic Standard  OR (95% CI)
Regression  error
Coefficient

Sub-population1

High-PMM-exposure-group vs.  78/58 18(23.1)/13(22.4) -0.248 0.478 0.78(0.3-2.0)
Low-PMM-exposure-group *

Sub-population2

High-PMM-exposure-group vs.  78/52 18(23.1)/7(13.5) -0.231 0.712 0.79(0.2-3.2)

control group”

PMM=Particle matter mass; OR=o0dds ratio; 95% CI=95% confidence interval.

 All multivariate logisticregression models were used to adjusted for age, gender, body mass index,
employment duration, cholesterol, triglyceride, working activity, smoking, alcohol drinking, tea
consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No. Logistic Regression Coefficient Standard error OR (95% CI)
Sub-populationl

Co-exposure-group vs. Low-exposure-group * 53/48 16(30.2)/10(20.8) 0.576 0.569 1.78(0.6-5.4)
Noise-exposure-group vs. Low-exposure-group * 16/48 1(6.3)/10(20.8) -1.480 1.150 0.23(0.0-2.2)
PMN-exposure-groupvs. Low-exposure-group * 19/48 4(21.1)/10(20.8) -0.509 0.827 0.60(0.1-3.0)
Sub-population2

Co-exposure-group vs. control group 53/52 16(30.2)/7(13.5) 0.912 0.795 1.97(0.4-9.3)
Noise-exposure-group vs. control group 16/52 1(6.3)/7(13.5) -1.471 1.237 0.21(0.0-2.4)
PMN-exposure-groupvs. control group 19/52 4(21.1)/7(13.5) -0.286 0.918 0.55(0.1-3.6)

PMN=Particle matter number ;OR=o0dds ratio; 95% CI=95% confidence interval.
Co-exposure group: Noise =80 dBA and PMN = 129000 N/cm® ; Noise-exposure group: Noise =80 dBA and PMN<129000 N/cm® ; PMN-exposure group: Noise<80 dBA
and PMN = 129000 N/cm?® ; Low-exposure group: Noise<80 dBA and PMN<129000 N/cm®

* All multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol, triglyceride, working activity,
smoking, alcohol drinking, tea consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No. Logistic Regression Coefficient Standard error OR (95% CI)

Sub-populationl

Co-exposure-group vs. Low-exposure-group * 41/30 11(26.8)/7(23.3) -0.328 0.749 0.72(0.2-3.1)
Noise-exposure-group vs. Low-exposure-group * 28/30 6(21.4)/7(23.3) -0.806 0.832 0.45(0.1-2.3)
PMM-exposure-groupvs. Low-exposure-group * 37/30 7(18.9)/7(23.3) -1.316 0.827 0.27(0.1-1.4)
Sub-population2

Co-exposure-group vs. control group 41/52 11(26.8)/7(13.5) 0.007 0.821 1.01(0.2-5.0)
Noise-exposure-group vs. control group 28/52 6(21.4)/7(13.5) -0.539 0.872 0.58(0.1-3.2)
PMM-exposure-groupvs. control group 37/52 7(18.9)/7(13.5) -1.053 0.859 0.35(0.1-1.9)

PMM=Particle matter mass;OR=o0dds ratio; 95% CI=95% confidence interval.
Co-exposure group: Noise= 80 dBA and PMM = 110ug/m’ ; Noise-exposure group: Noise =80 dBA and PMM<I 10ug/m® ; PMM-exposure group: Noise<80 dBA and PMM
= 110ug/m’ : Low-exposure group: Noise<80 dBA and PMM<110ug/m’

* All multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol, triglyceride, working activity, smoking,
alcohol drinking, tea consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No. Logistic Regression Coefficient Standard error OR (95% CI)
Sub-populationl

Co-exposure-group vs. Low-exposure-group * 56/48 17(30.4)/9(18.8) 0.970 0.559 2.64(0.9-7.9)T
HFN-exposure-group vs. Low-exposure-group * 16/48 2(12.5)/9(18.8) 0.208 0.979 1.23(0.2-8.4)
PMN-exposure-groupvs. Low-exposure-group * 16/48 3(18.8)/9(18.8) -0.628 0.926 0.53(0.1-3.3)
Sub-population2

Co-exposure-group vs. control group 56/52 17(20.4)/7(13.5) 0.762 0.783 2.14(0.5-10.1)
HFN-exposure-group vs. control group 16/52 2(12.5)/7(13.5) 0.183 0.965 1.20(0.2-8.0)
PMN-exposure-groupvs. control group 16/52 3(18.8)/7(13.5) -0.953 1.058 0.39(0.0-3.1)

HFN=High frequency noise; PMN=Particle matter number ;OR=0dds ratio; 95% CI=95% confidence interval.
Co-exposure group: 4KHz =70 dBA and PMN = 129000 N/cm® ; Noise-exposure group: 4KHz =70 dBA and PMN<129000 N/cm® ; PMN-exposure group: 4KHz<70 dBA
and PMN = 129000 N/cm?® ; Low-exposure group: 4KHz<70 dBA and PMN<129000 N/cm’

* All multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol, triglyceride, working activity, smoking,
alcohol drinking, tea consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variables No. Hypertension No. Logistic Regression Coefficient Standard error OR (95% CI)
Sub-populationl

Co-exposure-group vs. Low-exposure-group * 52/34 16(30.8)/6(17.7) 1.094 0.617 2.99(0.9-10.0)T
HFN-exposure-group vs. Low-exposure-group * 30/34 5(16.7)/6(17.7) 0.536 0.834 1.71(0.3-8.8)
PMN-exposure-groupvs. Low-exposure-group * 20/34 4(20.0)/6(17.7) -0.107 0.846 0.90(0.2-4.7)
Sub-population2

Co-exposure-group vs. control group 52/52 16(30.8)/7(13.5) 0.657 0.824 1.93(0.4-9.7)
HFN-exposure-group vs. control group 30/52 5(16.7)/7(13.5) 0.153 0.735 1.17(0.3-4.9)
PMN-exposure-groupvs. control group 20/52 4(20.0)/7(13.5) -0.743 0.981 0.48(0.1-3.3)

HFN=High frequency noise; PMN=Particle matter number ;OR=0dds ratio; 95% CI=95% confidence interval.
Co-exposure group: 8KHz =70 dBA and PMN = 129000 N/cm’ ; Noise-exposure group: 8KHz =70 dBA and PMN<129000 N/cm® ; PMN-exposure group: 8KHz<70 dBA
and PMN = 129000 N/cm?® ; Low-exposure group: 8KHz<70 dBA and PMN<129000 N/cm’

* All multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol, triglyceride, working activity, smoking,
alcohol drinking, tea consumption,coffee consumption,use of salt, regular exercise and family history of hypertension.
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Variable Modell*B+Sep Model2® p£Sep Model3 ¢ B+Sep
Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg)
Log-noise 1.247+0.065 1.225+0.079 1.073+0.075 1.069+0.091 1.051+0.089 1.050+0.108
p-value 0.0009 0.0109 0.3528 0.4602 0.5717 0.6479

*The simple linear regression model.
® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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Variable Modell*B+Sep Model2® p£Sep Model3 ¢ B+Sep
Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg)
Log-PMNC 1.033+0.012 1.034+0.015 1.010+0.013 1.013+£0.015 1.010+0.013 1.013+0.016
p-value 0.0094 0.0252 0.4302 0.4134 0.4455 0.4081

PMNC=Particle matter number concentration
*The simple linear regression model.
® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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Variable Modell*B+Sep Model2® p£Sep Model3 ¢ B+Sep
Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg)
Log-PMMC 1.011+0.009 1.003+0.011 1.004+0.009 0.995+0.011 1.000+0.010 0.985+0.012
p-value 0.2285 0.7727 0.6879 0.6608 0.9742 0.2128

PMMC=Particle matter mass concentration
*The simple linear regression model.
® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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Model2°

Model3 ©

Log-SBP(mmHg) Log-DBP(mmHg)

Log-SBP(mmHg) Log-DBP(mmHg)

Variable Modell®
Log-SBP(mmHg) Log-DBP(mmHg)
Log-Noise
B£Sep 6.253+1.947 9.098+2.351
p-value 0.3477
Log-PMNC
B£Sep 1.964+0.789 2.337+0.953
p-value 0.3930
Log-NoisexLog-PMNC
B£Sep 0.704+0.416 0.664+0.502
p-value 0.3992

2.537+1.888 4.043+2.294
0.6227 0.5433

1.433+0.763 1.751+£0.927
0.6381 0.5468

0.829+0.402 0.748+0.488
0.6424 0.5532

0.999+1.845 0.308+2.240
0.9994 0.5993

0.998+0.748 0.624+0.909
0.9980 0.6052

1.005+0.394 1.290+0.479
0.9889 0.5955

PMNC=Particle matter number concentration

*The simple linear regression model.

® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of

hypertension.
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Variable Modell® Model2" Model3 ¢
Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg)
Log-Noise
B+Sep 1.725+0.955 2.273+1.152 1.667+0.921 1.921+1.118 0.547+0.910 0.391+1.100
p-value 0.5691 0.4770 0.5793 0.5599 0.5083 0.3945
Log-PMNC
B£Sep 1.418+1.011 1.885+1.221 1.610+£0.978 1.817+1.187 0.501+0.960 0.346+1.161
p-value 0.7301 0.6038 0.6274 0.6155 0.4719 0.3621
Log-NoisexLog-PMNC
B+Sep 0.833+0.534 0.713+0.644 0.779+0.516 0.727+0.626 1.441+0.506 1.737+0.612
p-value 0.7313 0.6002 0.6284 0.6110 0.4716 0.3687

PMNC=Particle matter number concentration

*The simple linear regression model.

® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of

hypertension.
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Variable Modell?

Model2° Model3 ©

Log-SBP(mmHg) Log-DBP(mmHg)

Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg)

Noise(High vs. Low)
B£Sep 1.004+0.007 1.001+0.009
p-value 0.5922 0.9280

1.003+0.007 1.000+0.009 1.001+0.008 1.005+0.009
0.7160 0.9684 0.9264 0.5985

*The simple linear regression model.

® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of

hypertension.
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Variable Modell* Model2” Model3
Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg)

PMNC(High vs. Low)
B£Sep 1.000+0.007 1.003+0.009 1.000+0.007 1.003£0.009 0.998+0.007 1.001+0.009
p-value 0.9612 0.7298 0.9905 0.7767 0.8122 0.9466

PMNC=Particle matter number concentration
*The simple linear regression model.
® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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Variable Modell* Model2” Model3
Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg) Log-SBP(mmHg) Log-DBP(mmHg)

PMMC(High vs. Low)
B+Sep 0.998+0.007 0.994-+0.009 0.997+0.007 0.994-+0.009 0.994+0.007 0.987+0.009
p-value 0.8015 0.5130 0.6868 0.5326 0.4360 0.1507

PMMC=Particle matter mass concentration
*The simple linear regression model.
® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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Variable Modell?

Model2°

Model3 €

Log-SBP(mmHg) Log-DBP(mmHg)

Log-SBP(mmHg) Log-DBP(mmHg)

Log-SBP(mmHg) Log-DBP(mmHg)

Noise(High vs. Low)

B£Sep 0.996+0.012 0.995+0.015

p-value 0.7059 0.7557
PMNC(High vs. Low)

B£Sep 0.990+0.011 1.000+0.014

p-value 0.3679 0.9903
NoisexPMNC(High vs. Low)

B£Sep 1.002+0.016 1.007+0.020

p-value 0.2922 0.7318

0.997+0.012 0.997+0.015
0.8175 0.8256

0.993+0.011 1.001+£0.014
0.5206 0.9392

1.012+0.016 1.004+0.021
0.4837 0.8434

0.988+0.012 0.992+0.015
0.3065 0.6063

0.983+0.012 0.985+0.015
0.1628 0.3018

1.029+0.017 1.027+0.022
0.1013 0.2088

PMNC=Particle matter number concentration

*The simple linear regression model.

® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of

hypertension.
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Variable Modell?

Model2°

Model3 ©

Log-SBP(mmHg) Log-DBP(mmHg)

Log-SBP(mmHg) Log-DBP(mmHg)

Log-SBP(mmHg) Log-DBP(mmHg)

Noise(High vs. Low)

B£Sep 1.004+0.011

p-value 0.7187 0.9198
PMMC(High vs. Low)

B£Sep 0.998+0.010

p-value 0.8513 0.5303
NoisexPMMC(High vs. Low)

B£Sep 1.000+0.014

p-value 0.9942 0.8147

0.999+0.014

0.992+0.013

1.004+0.018

1.004+0.011 0.999+0.014
0.7069 0.9193

0.998+0.010 0.993+0.013
0.8634 0.5670

0.998+0.014 1.003+£0.018
0.8639 0.8511

0.987+0.012 0.984+0.015
0.2863 0.2900

0.982+0.012 0.969+0.014
0.1236 0.0309

1.021+£0.016 1.032+0.019
0.1710 0.0982

PMMC=Particle matter mass concentration

*The simple linear regression model.

® The multivariate linear regression models were used to adjusted for age and gender.

The multivariate linear regression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of

hypertension.
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Noise-Groups number  hypertension Modell? Model2” Model3® Model4 ¢ Model5 ©

OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)

Sub-populationl
High-exposure group vs Low-exposure group 69/67 17(24.6)/14(20.9) 1.24(0.6-2.8) 1.17(0.5-2.6) 1.33(0.6-3.1) 1.18(0.5-2.9) 1.40(0.5-3.6)
Sub-population2
High-exposure group vs Control 69/52  17(24.6)/7(13.5) 2.10(0.8-5.5) 1.20(0.4-3.5) 1.50(0.5-4.6) 1.25(0.3-5.0) 1.19(0.3-5.0)

OR=0dds ratio; 95%CI=95% confidence interval.

*The simple logistic regression model.

°The multivariate logistic regression models were used to adjusted for age and gender.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index and employment duration.

“The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, triglyceride, working
activityand smoking.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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PMN-Groups number  hypertension Modell® Model2" Model3® Model4 Model5 ©

OR(95%CI)  OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)

Sub-populationl
High-exposure group vs Low-exposure group 72/64 20(27.8)/11(17.2) 1.85(0.8-4.2) 1.80(0.8-4.2) 1.96(0.8-4.7) 1.83(0.7-4.6) 1.82(0.7-4.8)
Sub-population2
High-exposure group vs Control 72/52  20(27.8)/7(13.5) 2.47(0.96-6.4) 1.42(0.5-4.0) 1.72(0.6-5.2) 1.59(0.4-6.2) 1.42(0.3-6.0)

PMN=particle matter number; OR=o0dds ratio; 95%CI=95% confidence interval.

“The simple logistic regression model.

°The multivariate logistic regression models were used to adjusted for age and gender.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index and employment duration.

“The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, triglyceride, working
activity and smoking.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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exposure-groups number  hypertension Modell? Model2” Model3° Model4 ¢ Model5 ©

OR(95%CI)  OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)

PMn-group

Sub-populationl

High-exposure group vs Low-exposure group  72/64 20(27.8)/11(17.2) 1.85(0.8-4.2)  1.80(0.8-4.2) 1.96(0.8-4.7) 1.83(0.7-4.6) 1.82(0.7-4.8)
Sub-population2

High-exposure group vs Control 72/52  20(27.8)/7(13.5) 2.47(0.96-6.4) 1.42(0.5-4.0) 1.72(0.6-5.2) 1.59(0.4-6.2) 1.42(0.3-6.0)
PMm-group

Sub-populationl
High-exposure group vs Low-exposure group  81/55 18(22.2)/13(23.6) 0.92(0.4-2.1)  0.95(0.4-2.2) 0.68(0.3-1.6) 0.70(0.3-1.7) 0.66(0.3-1.6)

Sub-population2
High-exposure group vs Control 81/52  18(22.2)/7(13.5) 1.84(0.7-4.8)  1.09(0.4-3.1) 1.07(0.4-3.2) 0.92(0.3-3.2) 0.80(0.2-3.0)

PMn=particle matter nano; PMm=particle matter micro; OR=odds ratio; 95%CI=95% confidence interval.

*The simple logistic regression model.

°The multivariate logistic regression models were used to adjusted for age and gender.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index and employment duration.

“The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, triglyceride, working
activity and smoking.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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PMM-Groups number hypertension Modell® Model2" Model3® Model4 Models5 ©

OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)

Sub-populationl
High-exposure group vs Low-exposure group  78/58  18(23.1)/13(22.4) 1.04(0.5-2.3) 1.01(0.4-2.3) 1.02(0.4-2.4) 0.89(0.4-2.2) 0.78(0.3-2.0)
Sub-population2
High-exposure group vs Control 78/52  18(23.1)/7(13.5)  1.93(0.7-5.0) 1.13(0.4-3.2) 1.28(0.4-3.8) 1.01(0.3-3.8) 0.79(0.2-3.2)

PMM=particle matter mass; OR=odds ratio; 95%CI=95% confidence interval.

“The simple logistic regression model.

°The multivariate logistic regression models were used to adjusted for age and gender.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index and employment duration.

“The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, triglyceride, working
activity and smoking.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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Exposure-Groups number  hypertension Modell® Model2" Model3* Model4° Model5°
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)
Sub-populationl
Co-exposure-group vs. Low-exposure-group 53/48 16(20.2)/10(20.8) 1.64(0.7-4.1) 1.54(0.6-3.9) 1.83(0.7-4.8) 1.68(0.6-4.9) 1.78(0.6-5.4)
Noise-exposure-group vs. Low-exposure-group  16/48  1(6.3)/10(20.8)  0.25(0.0-2.2) 0.28(0.0-2.4) 0.21(0.0-1.9) 0.20(0.0-1.8)  0.23(0.0-2.0)
PMN-exposure-groupvs. Low-exposure-group 19/48  4(21.1)/10(20.8) 1.01(0.3-3.7) 1.18(0.3-4.5) 0.83(0.2-3.3) 0.80(0.2-3.3) 0.60(0.1-3.0)
Sub-population2
Co-exposure-group vs. control group 53/52 16(30.2)/7(13.5) 2.78(1.0-7.5) 1.53(0.5-4.5) 2.24(0.7-7.3) 2.15(0.5-9.4) 1.97(0.4-9.3)
Noise-exposure-group vs. control group 16/52 1(6.3)/7(13.5)  0.43(0.0-3.8) 0.27(0.0-2.5) 0.23(0.0-2.3) 0.23(0.0-2.5) 0.21(0.0-2.4)
PMN-exposure-groupvs. control group 19/52  4(21.1)/7(13.5) 1.71(0.4-6.7) 1.13(0.3-4.7) 0.90(0.2-4.0) 0.90(0.2-4.5) 0.55(0.1-3.6)

OR=0dds ratio; 95%CI=95% confidence interval.

“The simple logistic regression model.

°The multivariate logistic regression models were used to adjusted for age and gender.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index and employment duration.

“The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, triglyceride, working

activity and smoking.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of

hypertension.
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Exposure-Groups number  hypertension Modell® Model2" Model3® Model4 Model5 ©

OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)

Sub-populationl

Co-exposure-group vs. Low-exposure-group 41/30 11(26.8)/7(23.3) 1.21(0.4-3.6) 1.11(0.4-3.3) 1.23(0.4-3.9) 0.79(0.2-3.1) 0.72(0.2-3.1)
Noise-exposure-group vs. Low-exposure-group  28/30  6(21.4)/7(23.3) 0.90(0.3-3.1) 0.89(0.3-3.1) 0.71(0.2-2.6) 0.45(0.1-2.0) 0.45(0.1-2.3)
PMN-exposure-groupvs. Low-exposure-group 37/30  7(18.9)/7(23.3) 0.77(0.2-2.5) 0.78(0.2-2.6) 0.56(0.2-2.0) 0.38(0.1-1.6) 0.27(0.1-1.4)

Sub-population2

Co-exposure-group vs. control group 41/52  11(26.8)/7(13.5) 2.36(0.8-6.8) 1.33(0.4-4.2) 2.00(0.6-6.9) 1.35(0.3-6.1) 1.01(0.2-5.0)
Noise-exposure-group vs. control group 28/52 6(21.4)/7(13.5) 1.75(0.5-5.8) 1.04(0.3-3.7) 1.04(0.3-4.0) 0.72(0.1-3.6) 0.58(0.1-3.2)
PMN-exposure-groupvs. control group 37/52 7(18.9)/7(13.5) 1.50(0.5-4.7) 0.92(0.3-3.1) 0.82(0.2-2.9) 0.59(0.1-2.6) 0.35(0.1-1.9)

OR=0dds ratio; 95%CI=95% confidence interval.

*The simple logistic regression model.

°The multivariate logistic regression models were used to adjusted for age and gender.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index and employment duration.

“The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, triglyceride, working
activity and smoking.

The multivariate logisticregression models were used to adjusted for age, gender, body mass index, employment duration, cholesterol,
triglyceride, working activity, smoking, alcohol drinking, tea consumption, coffee consumption,use of salt, regular exercise and family history of
hypertension.
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