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! ! !

!
!$0/82=:14!<3-X3:-=/0'!

!

!

!
!

! !

! "H!
!$%&"#'!

! !
! (H! !

! *H!
!

! NH!
! !

! !

! GH!

! JH! !
! !

! !
!

! ! !
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 9.! !@:4.2O1021./!

 Crude odds ratio Adjusted odds ratio p value*

! #HK#!$#HGKR#H)G'! #HK)!$#HJ(R#H+)'! #H#*
! "H*+!$"H"#R"HKJ'! "H*K!$"H#)R"HKN'! #H##+

! "HKG!$"H"JR(HJN'! "H)G!$"H((R(H)('! #H##N
! "HN"!$"H"NR"HKG'! "H(+!$"H#"R"HJ*'! #H#*)

a!>2F/42E33=!01.23!./8.

 10. !:-2O1021./! !

! ! *"J! J(#! "!
! ! +N! *"+! #H)J!$#HJGR"H"('

! SN#!! "G)! N)N! "!
! ^N#!! (G(! KGG! "H#(!$#H)"R"H*#'

! ! (J*! )JK! "!
! ! "NK! *K(! "H*#!$"H#(R"HJJ'

!! S!GD###!! "*(! N*"! "!
! GD###! ! (K)! )#)! "H"(!$#H))R"HNN'

! ! (*(! K#G! "!
! ! "KJ! G**! "H##!$#HK+R"H(K'

! S"! I ! ((G! JJ#! "!
! ^"! I ! ")G! GK+! #H+N!$#HKNR"H")'

! ! *(*! +*K! "!
! ! )K! *#(! #H)N!$#HJ*R"H"#'

! ! "#N! *+N! "!
! ! ()(! K)N! "H*J!$"H#GR"HK)'

! ! *N*! "#GN! "!
! ! G)! "G*! "H"J!$#H)*R"HJ*'

I ! ! *K(! ""*)! "!
! ! ()! K#! "H((!$#HKGR"H+J'

! HH! ! (*J! GKN! "!
! ! "KN! JJG! #HJN!$#HG#R#H)#'
a!<E2R8A:10/!./8.!

  Odds ratio (95% CI) p value*

  

#H(G

#H)G

#H#*

#H+(

#H+)

#HGK

#H"+

#H#(

#H*J

#H*)

#H###"
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 11. !@:4.2O1021./! !

 Crude odds ratio Adjusted odds ratio p value*

! #HJN!$#HG"R#H)#'! #HJ*!$#HG#R#H)#'! #H###"
! "H*J!$"H#JR"HKJ'! "H*(!$"H#(R"HK"'! #H#*

a!>2F/42E33=!01.23!./8.

àÍ¡ÊÒÃÍ�ŒÒ§ÍÔ§ :

! "H!?/g83@02.0:.12! `D!h1-1!6D!QE2/01F:4!hD!et al.!
%0/O14/-</!3X!;03-<E214!ECB/00/8B3-82O/-/88!1-=!
18.E@1!2-!.E/!1=:4.!B3B:41.23-!2-!9E1241-=H!QE/8.!
(##JL!"(+_J#(RJ#+H

! (H!`/241-=!ZfD!O3-!&:.2:8!\D!d208<E!9D!et al.!%0/O1R
4/-</!3X!0/8B201.30C!1-=!1.3B2<!=2830=/08!1@3-7!
<E24=0/-!2-!.E/!\18.!1-=!̀ /8.!3X!i/0@1-C!O/!C/108!
1X./0!:-2<1.23-H!\:0!j/8B20!k!"+++L!"N_)J(R)K#H

! *H!`3-7!i`D!d:2!?ZD!QE1-!ddD!et al.!%0/O14/-</!3X!
0/8B201.30C!1-=!1.3B2<!=2830=/08!2-!QE2-/8/!8<E334R
<E24=0/-H!Q42-!\VB!644/07C!(##"L!*"_"((GR"(*"H

! NH!j2-7!kD!e/0-1=/../!\fD!e/E0/-=.!dH!\-O203-@/-.14!
B344:.23-!1-=!144/07CH!6--!644/07C!68.E@1!,@@:-34!
(##"L!)K$Z:BB4'_(RJH

! GH!64X103R&30/-3! \D!&10.2-/W!>D! i10<21RQ:/4410!QD!
et al.!e234372<!/XX/<.8!2-=:</=!2-!O2.03!;C!%&"#!X03@!
.E0//!=2XX/0/-.!W3-/8!3X!&/V2<3!Q2.CH!\-O203-!d/14.E!
%/08B/<.!(##(L!""#_K"GRK(#H

! JH!QE:07!6D!e01:/0!&H!6@;2/-.!1.@38BE/02<!B10.2<4/8!
2-!.E/!120Y1C8!3X!E:@1-!4:-78H!54.018.0:<.!%1.E34!
(###L!(N_*G*R*J"H

! KH!%3WW2!jD!?/!e/010=28!eD!%134/..2!>D!et al.!,-1@@1R
.30C!@/=21.308!2-=:</=!;C!<3108/!$%&(HGR"#'!1-=!
-/!$%&(HG'!:0;1-!120!B10.2<4/8!2-!j6`!(JNHK!</448H!
93V2<3437C!(##*L!")*_(N*R(GNH

! )H!h30=/-E144!QD!%3:01W10!kD!>/=2-!&QD!et al.!?2/R
8/4! /VE1:8.! /-E1-</8!120Y1C!0/8B3-82O/-/88!2-!
18.E@1.2<!8:;g/<.8H!\:0!j/8B20!k!(##"L!"K_+#+R+"GH

! +H!l8.03!eD!>2B8/..!&D!&1--!kD!et al.!620!%344:.23-!1-=!
/V1</0;1.23-!3X!18.E@1!2-!6X02<1-R6@/02<1-!<E24=0/-!
2-!>38!6-7/4/8H!\B2=/@23437C!(##"L!"(_(##R(#)H

!"#H!!?3-14=83-!fD!&1<h//!`H!%3./-.214!@/<E1-28@8!
3X!1=O/08/!B:4@3-10C!1-=!<10=23O18<:410!/XX/<.8!3X!
B10.2<:41./!120!B344:.23-!$%&"#'H!,-.!k!dC7!\-O203-!
d/14.E!(##"L!(#*_N""RN"GH

!""H!!f:-W42!hD!f128/0!jD!&/=2-1!ZD!et al.!%:;42<RE/14.E!
2@B1<.!3X!3:.=330!1-=!.01X<R0/41./=!120!B344:.23-_!1!
\:03B/1-!188/88@/-.H!>1-</.!(###L!*GJ_K+GR)#"H

!"(H!!934;/0.!%\D!&:4E3441-=!k6D!&1<,-.38E!?>D!et al.620!
A:142.C!1-=!B/=21.02<! /@/07/-<C!033@!O282.8!X30!
18.E@1!2-!6.41-.1D!i/30721D!5Z6H!6@!k!\B2=/@234!
(###_K+)R)"#H

!
!$ H'!
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!"*H!!d301F![D!k0HD!Z.:=-2<F1!&D!i10.-/0!QD!et al.!%10.2<:R
41./!@1../0!1-=!4:-7!X:-<.23-!703Y.E!2-!<E24=0/-_!1!
*RC0!X3443YR:B!8.:=C!2-!6:8.021-!8<E334<E24=0/-H!\:0!
j/8B20!k!(##(L!"+_)*)R)NGH

!"NH!!f:3!d`D!>12!kZD!>//!&QD!et al.!j/8B201.30C!/XX/<.8!
3X!120!B344:.1-.8!1@3-7!18.E@1.2<8!2-!</-.014!912Y1-H!
60<E!\-O203-!d/14.E!(##(L!GK_"+NR(##H

!"GH!!&30.2@/0!f&D!h/18!>&D!?3<F/0C!?`D!et al.!9E/!
/XX/<.!3X!120!B344:.23-!3-!2--/0R<2.C!<E24=0/-!Y2.E!
18.E@1H!\:0!j/8B20!k!(##(L!"+_J++RK#GH

!"JH!!%3.E2F1@g30-!Z>D!j:V0:-7.E1@!fD!9E1@B1-2.<E1R
Y3-7!%D!et al.!,@B1<.!3X!B10.2<:41./!120!B344:.1-.8!
3-!144/072<!=28/18/8D!144/072<!8F2-!0/1<.2O2.C!1-=!4:-7!
X:-<.23-H!6821-!%1<!k!644/07C!,@@:-34!(##(L!(#_KKR
)*H

!"KH!!&<i3Y1-!k6D!d2=/0!jhD!QE1<F3!\D!et al.!%10.2<:41./!
120!B344:.23-!1-=!E38B2.14!1=@28823-8!2-!QE028.<E:0<ED!
h/Y!m/141-=H!6:8.!h!m!k!%:;42<!d/14.E!(##(L!(J_
(*R(+H

!")H!!Z<EY10.W!kD!m1-3;/..2!6D!?3<F/0C!?`H!620;30-/!
B10.2<4/8!1-=!E38B2.14!1=@28823-8!X30!E/10.!1-=!4:-7!
=28/18/!2-!"N!5Z!<2.2/8H!\B2=/@23437C!(###L!""_ZKGH

!"+H!!i0CB1028!6D!Z1@342!\D!93:43:@2!iD!et al.!ZE30.R./0@!
/XX/<.8!3X!1@;2/-.!B10.2<4/8!3-!@30.142.C_!1!<3@;2-/=!
1-14C828!2-!*#!\:03B/1-!<2.2/8!Y2.E2-!.E/!6%d\6(!
B03g/<.H!\B2=/@23437C!(###L!""_Z"#JH

!(#H!d3/F! iD!e0:-/F0//X!eD! ]/0E3/XX!6D!et al.!?124C!
@30.142.C!1-=!120!B344:.23-!2-!9E/!h/.E/041-=8H!620!
`18./!&1-17!6883<!(###L!G#_"*)#R"*)+H

!("H!!l8.03!eD!QE/8.-:.!>D!]2<E2.R]1=1F1-!hD!et al.!9E/!
2@B1<.!3X!B10.2<:41./!@1../0!3-!=124C!@30.142.C!2-!
e1-7F3FD!9E1241-=H!k!620!̀ 18./!&1-17!6883<!(###L!
N+_"##R"#KH

!((H!!l8.03!e?D!e031=Y2-!jD!>2B8/..!&kH!Q3108/!1-=!-/!
B10.2<4/8!1-=!=124C!@30.142.C!2-!.E/!Q31<E/441!]144/CD!

Q142X30-21_!1!X3443YR:B!8.:=CH!k!\VB3!6-14!\-O203-!
\B2=/@234!(###L!"#_N"(RN"+H

!(*H!Z.2/;!?&D!k:=/F!ZD!e:0-/..!j9H!&/.1R1-14C828!3X!
.2@/R8/02/8!8.:=2/8!3X!120!B344:.23-!1-=!@30.142.C_!
/XX/<.8!3X!718/8!1-=!B10.2<4/8!1-=!.E/!2-:/-</!3X!
<1:8/!3X!=/1.ED!17/D!1-=!8/183-H!k!620!̀ 18./!&1-17!
6883<!(##(L!G(_NK#RN)NH

!(NH!9/44/WRj3g3!&&D!j3@2/:!,D!j:2WR]/418<3!ZD et al. 

?124C!0/8B201.30C!@30.142.C!1-=!%&"#!B344:.23-!2-!
&/V2<3!Q2.C_!2@B30.1-</!3X!<3-82=/02-7!B41</!3X!
=/1.EH!\:0!j/8B20!k!(###L!"J_*+"R*+JH

!(GH!]1g1-1B33@!hD!ZEC!Q&D!h/18!>&D!et al.!6883R
<21.23-8!3X!B10.2<:41./!@1../0!1-=!=124C!@30.142.C!2-!
e1-7F3FD!9E1241-=H!Z3:.E/18.!6821-!k!903B!&/=!
%:;42<!d/14.E!(##(L!**_*)+R*++H

!(JH!Q2X:/-./8!>D!&30/201!ZH! \8.2@1.23-!3X! .E/!E/14.E!
=1@17/8R/VB38:0/!.3!B10.2<:41./!@1../0!120!B344:.23-!
2-!Z1-.2173D!QE24/H!\B2=/@23437C!(###L!""_Z"#GH

!(KH!Z<EY10.W!kH!9E/!=28.02;:./=!417!;/.Y//-!120!B344:.23-!
1-=!=124C!=/1.E8H!\B2=/@23437C!(###L!""_*(#R*(JH

!()H!m1-3;/..2!6D!Z<EY10.W!kH!j1</D!7/-=/0!1-=!83<214!
8.1.:8!18!@3=2/08!3X!.E/!/XX/<.8!3X!%&"#!3-!@30.14R
2.CH!k!l<<:B!\-O203-!&/=!(###L!N(_NJ+RNKNH

!(+H!!Z1/-7E20:-O1..1-1!ZD!e33-./8!hD! ]3-7O2O1.! fH!
6;-30@14!B:4@3-10C!X:-<.23-!1@3-7!.01X<!B342</R
@/-!2-!e1-7F3FH!k!&/=!6883<!9E12!"++GL!K)_J)JR
J)KH

!*#H!!`3-78:01F21.!%D!&101-/.01! fhD!h1-1!6D!et al. 

j/8B201.30C!8C@B.3@8!1-=!B:4@3-10C!X:-<.23-!3X!
.01X<!B342</@/-!2-!9E3-;:02H!k!&/=!6883<!9E12!
"+++L!)(_N*GRNN*H

!*"H!f102.1!fD!n1-3! \D!k2-810.! `D!et al.! j/8B201.30C!
8C@B.3@8!1-=!B:4@3-10C!X:-<.23-!1@3-7! .01X<!
B342</!2-!e1-7F3FD!9E1241-=H!60<E!\-O203-!d/14.E!
(##"L!GJ_NJKRNK#H
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!*(H!Q1-.1-2!6D!&2</01!&H! \B2=/@23437C!3X!B1882O/!
8@3F/_!1!B038B/<.2O/!8.:=C!2-!G)+!<E24=0/-H! \:0!
j/O!&/=!%E10@1<34!Z<2!(##GL!+_(*R*#H

!**H!608E1=!ZdD! f:0:F:41101.<EC! jkD! [/--!&D!et al. 

\104C!42X/!028F!X1<.308!X30!<:00/-.!YE//W/D!18.E@1D!
1-=!;03-<E214!ECB/00/8B3-82O/-/88!1.!"#!C/108!3X!
17/H!QE/8.!(##GL!"(K_G#(RG#)H!

!*NH!Z.1W2!&6D!Z1@B37-1![D!&3-.171-3!iD!et al.!\104C!
42X/!X1<.308!0/41./=!.3!<42-2<14!@1-2X/8.1.23-8!3X!1.3B2<!
=28/18/!;:.!-3.!.3!8F2-RB02<F!./8.!B382.2O2.C!2-!C3:-7!
<E24=0/-H!%/=21.0!644/07C!,@@:-34!(##(L!"*_"#GR""(H

!*GH!?3Y-8!ZdD!&10F8!ieD!&2.1F1F28!9mD!et al.!d1O2-7!
42O/=!3-!1!X10@!1-=!B03./<.23-!1712-8.!144/072<!=28R
/18/8!2-!6:8.01421H!Q42-!\VB!644/07C!(##"L!*"_GK#R
GKGH

!*JH!>/C-1/0.!eD!h/:F20<E!QD!k10O28!?D!et al.!?3/8!42O2-7!
3-!1!X10@!=:02-7!<E24=E33=!B03./<.!1712-8.!18.E@1D!
144/072<!0E2-2.28D!1-=!1.3BC!2-!1=:4.E33=o!6@!k!j/8B20!
Q02.!Q10/!&/=!(##"L!"JN_")(+R")*NH

!*KH!![242B21F!eD!d/2-02<E!kD!Z<E1X/0!9D!et al.! [10@2-7D!
0:014!42X/8.C4/!1-=!1.3BC!2-!1=:4.8!X03@!83:.E/0-!
i/0@1-CRR0/8:4.8!X03@!.E/!&lh,Q6Iflj6!8.:=C!
6:78;:07H!Q42-!\VB!644/07C!(##"L!*"_")(+R")*)H

!*)H!!O3-! \E0/-8./2-! lZD! ]3-!&:.2:8! \D! ,442!ZD!et al.!
j/=:</=!028F!3X!E1C!X/O/0!1-=!18.E@1!1@3-7!
<E24=0/-!3X!X10@/08H!Q42-! \VB!644/07C! (###L! *#_
")KR"+*H

!*+H!!O3-!&:.2:8!\D!e01:-R[1E041-=/0!QD!Z<E2/04!jD!et al. 

\VB38:0/!.3!/-=3.3V2-!30!3.E/0!;1<./0214!<3@B3-/-.8!
@27E.!B03./<.!1712-8.!.E/!=/O/43B@/-.!3X!1.3BCH!Q42-!
\VB!644/07C!(###L!*#_"(*#R"(*NH

!N#H!\=:10=!̀ D!?3:Y/8!kD!l@/-118!\D!et al.!?3!X10@2-7!
/VB38:0/8!<1:8/!30!B0/O/-.!18.E@1o!j/8:4.8!X03@!
1!8.:=C!3X!1=:4.!h30Y/721-!X10@/08H!9E301V!(##NL!
G+_*)"R*)JH

!N"H!?3:Y/8!kD!>/!i038!iD!i2;83-!%D!et al.!Q1-!;1<./R
0214!/-=3.3V2-!/VB38:0/!0/O/08/!1.3BC!1-=!1.3B2<!
=28/18/o!k!644/07C!Q42-!,@@:-34!(##NL!""N_"#G"R
"#GNH

!N(H!%30./-7/-!>D!Z2787110=!9D!l@41-=!lD!et al.!>3Y!
B0/O14/-</!3X!1.3BC!2-!C3:-7!?1-28E!X10@/08!1-=!
X10@2-7!8.:=/-.8!;30-!1-=!0128/=!3-!1!X10@H!Q42-!
\VB!644/07C!(##(L!*(_(NKR(G*H

!N*H!]1-!d17/Rd1@8./-!&D!k3E1-883-!ZiD!m/../08.03@!
lH!%0/=3@2-1-</!3X!@2./!144/07C!3O/0!144/07C! .3!
B344/-8!1-=!1-2@14!=1-=/08!2-!1!X10@2-7!B3B:41.23-H!
Q42-!\VB!644/07C!"+)KL!"K_N"KRN(*H

!NNH!!,O/08/-!&D!%/=/08/-!eH!9E/!B0/O14/-</!3X!144/07C!
2-!?1-28E!X10@/08H!644/07C!"++#L!NG_*NKR*G*H
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Abstract : Dejsomritrutai W*, Ruttanaumpawan P*, Suthamsmai T*, Boonchoo W**, Naruman C*, 

Tangchityongsiva S*. Prevalence of Asthma in Bangkok Street Sweepers: the Impact of PM
10
. Thai J Tuberc 

Chest Dis Crit Care 2011; 32: 40-57.

*Division of Respiratory Diseases and Tuberculosis, Department of Medicine, Faculty of Medicine Siriraj Hospital

**Health Department, Bangkok Metropolitan Administration

 The exposure to air pollution particularly PM
10
 may result in respiratory allergy. We therefore

conducted the study of the prevalence of asthma and allergy-related conditions in Bangkok street sweepers

as a population with longterm exposure to PM
10
.

Methods: This cross-sectional survey was done on two populations with similar socio-economic statuses 

including 839 Bangkok street sweepers (BSS) and 810 blue-collared workers at Siriraj Hospital (WSH).  

Respiratory health survey was done by questionnaires modi ed from the International Union Against 

Tuberculosis and Lung Diseases. Participants with any asthma symptoms furthurly performed spirometry, 

methacoline challenge test and skin prick test unless contraindicated. The concentration of PM
10
 in the 

environment of Siriraj Hospital as well as working areas of the street sweepers was also measured. 

Results: The measured PM
10
 concentration in most working areas were within the standard range except 

in Klongtoey in which PM
10
 concentration was higher than the standard value (125.5 micrograms/cubic metre). 

The prevalence of asthma of BSS was not different from WSH group (1.67 v 1.73%; p=0.93). Among asthma-

diagnosed participants, BSS had less atopy than WSH (57.1 v 91.7; p=0.048). Additionally,  the multivariate 

analysis revealed factors associated with asthma in both groups including history of maternal smoking in 

childhood (odds ratio 3.23; 95% CI 1.44-7.24; p=0.004) and history of parental asthma in WSH group (odds 

ratio 5.83; 95% CI 1.51-22.53; p=0.004). For allergy-related conditions, BSS had less history of allergic rhinitis 

and dermatitis than WSH (31.5 v 39.8%; p<0.001 and 20.7 v 29.1%; p<0.001). Other than BSS, the factor 

related with allergic symptoms including history of parental smoking (odds ratio 1.39; 95% CI 1.10-1.76; p=0.009), 

parental asthma (odds ratio 1.75; 95% CI 1.16-2.64; p=0.004) and education level above primary school (odds 

ratio 1.41; 95% CI 1.14-1.75; p=0.04). 

Conclusion: The prevalence of asthma in BSS was similar to WSH. However, BSS had less history of 

allergic rhinitis and dermatitis than WSH. Childhood exposure to parental smoking may be associated with 

adult atopy.
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