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Abstract

This research is aimed to study exposure level and factors affecting toluene exposure of garage
workers. Study areas were 11 commercial garages in Bangpoon sub-district, Mueng district, Pathumthani
which provide spray painting services. Data were collected from 41 garage workers by using the
workplace survey form and questionnaires. Atmospheric toluene concentrations were measured in the
garages while the workers were performing their tasks according to NIOSH method 1501. The urinary
toluene concentrations of 41 garage workers were also measured. The results showed that the
atmospheric toluene concentrations in the garages were in range of 1.26-44.26 mg/m3 (average
8.44 mg/m3, SD 1.472) which were well below the exposure standard of Ministry of Interior regarding
the safety of working environment (chemicals), 1977 (754 mg/m3). The highest atmospheric toluene
concentration was found in spray painting task and the lowest concentration was found in surface
repairing and filling task. The urinary toluene concentrations were in ranged of 0.001-1.679 mg/L
(average 0.203 mg/L, SD 0.549). There were 5 workers which urinary toluene concentrations exceeded
the ACGIH BEI (0.03 mg/L). The highest urinary toluene concentration was found in spray painting task.

The predicting factors for toluene exposure of the garage workers were: (1) atmospheric toluene
concentration; (2) toluene exposure through skin absorption and (3) risk perception. The predicting
model for total toluene exposure of garage workers was: total toluene exposure level = 1.454 + 0.740
(atmospheric toluene concentration) + 0.157 (toluene exposure through skin absorption) - 0.152 (risk
perception).
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13,1'Lﬂ?iauﬁqmv‘f’mudauaaﬂmﬂﬁﬁ’mu wadlguanune
UeUsEnsTIva ey Loy VLafLeiﬁqmﬁNwﬁlﬂﬁwmm
avo1n9n hj%’UﬂizmummiLLas"Lngjuyuéiuﬁuﬁ
v ilefinnsangudnuaznisiaulunmsis
WUl granwarlunisinauvesauaulugyen
sosudlidnudunudedeidedifgynisaifiy
sedulngduluaan: Faunnssannisdne
yoatiunng fvswms [11] finudn gudnuwarlunig
ﬁwwﬁﬂumuﬁwqaﬂiiumi?{mﬁm%a%ﬂssmu
ownsTuivihaungdnssuniséadenoundutiug
AuduNusivszavingdululaais walone
desnnmsnwadsifinnsunaudnumedigg Tu
amsuladldueniarsundusesu

n157iAseRdadenneg Adnadeszdunis
dudalngduvesrusulugdonsagud #91501910
Haseenunidnuivdosuusdy s1uau 8 fuls

Toun wihfioundn dalusnsvhauniioundnly
1 1u n1sldeunsalAuasesanuUasndediuynna
guanwaglun1sviniau msdudanieilimd ssuy
syurgeinianslufivineu seduaaududuves
Ingduluussenianisvineu m'ﬁ%“uifmqm?im uag
fwdsnn 31w 1 duds Aeszaunisdudalngdu
Pnidesiauduiugseninadederiduiuds
FuAUAILUIAU AIBadR Chi Square uag Pearson
Correlation nuddwUsfuiifianuduiusiusedu
nsduialngdu B9 5 fauds towd (1) nsld
gunsalduasesnuUasndediuynna (r =-230)
) mi%’uimmﬁaﬂ (r =-.186) (3) S2UUTEU1BDINA
(r =-.254) (4) szAupNUuTuvetngduluussenia
MU (r =543) uway  (5) N1AUNENIRInS
(r=.317) (miwﬁ 3)

ImEJmi%meﬁamaswmmuuu%umu
(Stepwise multiple regression) wuin tadeftanunse
Faiunesegauntsdualngdu 1 3 Uade fe
(1) seavlngduluussenianisinay (2) nsduda
marmtds (3) mi%’uiﬂ’nmﬁm (M571971 4)

Tngaunsvineseaulngdululaanizauau
VAN Ao seaunsdulElvngdy = 1.454 + 0.54
(seaulngduluussennian1sinenu)+0.175 (Msduda
msiamifa) - 0.074 (M33uAnudess) Tasanunsa
95U18ANUUTUTIUYBITEAUNSAUR AN gD Y
Tulaamzaueilddosas 66 ailorthaunisiig
seiumsdaingBuiluussendlétugronsneusiau
Pfidnualnddostu Lﬁammu%;ﬂaﬁﬁsﬁwmmm
ﬂumus[,u@u'ﬁguﬂ Tagunuarmnysyitugaslugunis
Lﬁ'av‘fmwasm”‘umié’uﬁalwgﬁwuamumﬂuﬁuﬁ
wagirgnisimuanuInianisdesiunisiududa
Ingdusioly
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M13°99 3 ArduUsEansanduiusvauesiusEndneduls dussaunsdudalngduludaaie

fiauus y Xl X2 X3 X4 X5
sgaumsduialngau (y) 1.000 -.230 -186 -254 786 317
Ifgunsalduasesrnudasndy (X1) -230  1.000 003 258 -176  -.069
MIFuIANUEES (X2) -186 .003 1.000 -039  -064  .085
FPUUTTUIWBINIA (X3) -254 258 -.039 1.000 -.349 -.330
Ingduluussena (X4) 543 -176 -.064 -349  1.000  .234
MSAURENIRIme (X5) 317 -069 085 -330 234 1.000
ms1eit 4 Yeduiiiidvinasieszdunsduialngdulullaans
B SEr B t p
(Constant) 1.454 1.202 1.209 234
Ingduluussennia (X3) 054 007 740 7.471 .000
MMsduiEnafIvs (X5) 175 110 157 1.585 122
msfudmnudes (x2) -074 047 -152 -1.578 123

R=.812, R?=.660 Std. Error of Estimate =.33, P value < 0.3

wwInansUesiuuazalugun saulalng du
vosaunulugransasuionilalae (1) Jalidinig
sruwo AT zaNuaziiuszansamluuing
Hudinuduariuiiniinsldarsaiiaug ) drvua
WnsNIsNsguasnwnazaakazaudussdeu
ovfeslugdousn suenisufifidearsiaun
$ilva (3) delsitheuansnnsnstdesiunisduda
asniliynaunsiu (@) dalihinendaiiodmiy
Wauaze1nsenefiinuainuazUasadese
Auau (5) dnliinseusuiterinanudifeiiuaana
Yasnselunisihnuivansiaiiliauau wu dunsie
yosansinfiuaznistiostu quinuagiilunisiay
nstduazguasnuigunsaldunsesanudasnsiydiu
yarafigndes ilelinuaiunseniinfsdunsievos
asiniiuavyjuRnuegnUaendiouazantanianissu
fulaansaldunseannnisvining (6) Ysediuseau
AN LY TANIUUTIEINIANTTYINAIY 1AgnTs
as9fnszdvasiaisunsrenuiingnaunefivua
otsreiiios nieusduasnisudlalunsdsesiu
APUTNTUTRIATLATTUUTTEINIANTTIINU SR
Aunmsgufidivue (7) Samgunsaiduasesning

Uaendvdiuyananimunvauivanwauzauliauany
Maruldufuhau 1wy wiinindesduaisiadl
wiullssty wasgedle usu

GFLY

seauaduduredngdululaaiizves
AusuiiioAuganissinaiuian 0.001-1.679 me/L
(A110@E 0.203 mg/L, SD 0.549) FedlAngeninnmsgu
ACGIH 0.03 mg/L [3] 971w 5 918 Tagnuanududy
gagaflaunud uazseduannmduduresingdu
TUSTNNANSYURAT 1.26-44.26 me/m’ (Anwade
8.44 mg/m3, SD 1.472) GTiqlaiLﬁuﬁwmmgmmu
UsgnrAnsensumalng (754 mg/m3) [18] Taenuy
Asdudugeandiaunud wazanududusandio
11 failszdumuduturedingduluussenianis
Maudanuduiusivsedunisdudalngduedis
HudAyvneedia (P value = 0.00) NMTATIEROADOY
Wﬁg@,mLLUU%umu (Stepwise multiple  regression)
senineladusineg lawn n1sldqunsaifuasesainy
Uaoadsdiuynna n133uininuldes ssuussune
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9171A JeAuAIUTNTUYengduluuITEINIANIT
MuLagn1sENlani1silans Auszaun1sdula
Tngdu wui Uadefiannsasimyinnesdunsduda
Ingduludaaniz § 3 Yade fe (1) sedulngdu
luussenianisvineu (2) msduianiaidavda
(3) m33udanudss Tngaunisviunessdulngdu
Tudaanzauaundsiney fe szdunisduda
Ingdu = 1.454 + 0.54 (szaulngduluusseniea
N15%1197U) + 0.175 (NMsduRan1siliania) - 0.074
(ms%’ui’mwmﬁm) FeanunsaedursauLlsUTIU
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