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Abstract

This cross-sectional analytic study aimed to assesstoluene exposure among gasoline station workers. The study
was conducted among 192 gasoline station workers in Khon Kaen province. Data was collected by the questionnaire for
the general data, working information and adverse health effects from toluene exposure. The ambient air samples were
monitoring by area sampling and analyzedfor the concentration of toluene by GC-FID and the urine samples were col-
lected from workers after shift work to determine the hippuric acid level and analyzed with HPLC-UV. The results showed
that there were 158 fueling workers and 34 cashiers. The most common of adverse health effects of toluene exposure
for fueling workers was headaches (48.42%), for the cashier workers was skin irritation (63.16%). The average toluene con-
centration in the ambient air was 40.30 + 66.66 ppb and the average of the hippuric acid was 422.71 + 977.97 mg/g Cr.
Hippuric acid was higher than biological exposure index (>1600 mg/g Cr) in 6 workers (3.13%).Considering toluene concen-
tration in comparison of workers exposed to less than 50 ppb to 50 ppb or higher, it was found that the cashiershadsta-

tistically significant difference of hippuric acid levels. In conclusions, the adverse health effect of cashiers at gasoline
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station was specific symptoms from toluene exposure. Consistent with the hippuric acid level in urine that was increasing

when they were working in higher concentration of toluene. There should be a health surveillance in the cashier workers

who have to persist sitting and work regularly in the booth at gasoline stations.

Keywords : Fueling/ Cashier workers/ Exposure/ Adverse health effect
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msvhanuvenauganduinsisudemas Tnofushedis
omALUULlunshauremtheuaaivsnsisudemas
vaufinmsufiieu susnalndiitne werusnauminnuiu
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waLlawdlAyinay 98.684119.21 ppb (15.48-405.92) A1 IQR
WiINAU 23.50 ppb Wazwausniilawdiaintu 28.63+41.77 ppb
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Tungumiinaufsiiiu fauandumsed 2

M197197 2 BIMTHARIINMTENREANSINgBuINN1TYIUlusey
3 euitiua (Ndensiuiu 114 aw)

NUNUANLILN WUNUARRY

AINILAA 39U
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sEAUM 89 (78.07) 75(78.95)  14(73.68)

Undsue 56 (49.12)1 46 (48.42)1 10 (52.63)2
NyufsEe 45 (39.47)3 35 (36.84)2 10(5263)2 """
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SEAELABIRITI 47 (41.23)2 35 (36803 - 1 2(6316)1 '''''
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422.71+977.974mg/g Cr(10 —10889.47 mg/g Cr) A1 IQR winfiu
311.63 mg/g Cr IngnuinAadevesseiunsnduyialuniinny
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10%BEI (111N71 160 mg/g Cr) LuNMUAILKLNIUNYTT &
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35 LU'%EJULﬁEmiséfuﬂiﬂ%ﬂﬁﬂiumié’mﬁaﬁmmL%’wﬁu
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quﬁuﬁmmﬁuﬁuﬁaaﬂdw 50 ppb 91U 152 AU (79.17%)
WAZNINAINYMIBLINAY 50 ppb Wud’ﬂumjuwﬁfﬂamﬁé’uﬁam’m
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ﬁisﬁwaaﬂim%ﬂﬁﬂLa?iawhﬁ’u 363.74+628.95 mg/g Cr (10-
6860 mg/g Cr) A1 IQR Wiy 311.3 me/g Cr mifnanuintisy
fiszaunsnduySaaaeviniy 373.744671.03 mg/g Cr (10-6860
mg/g Cr) @1 IQR Winfu 326.94 me/g Cr uaznuaadely
WUNUAANLLYINAY 315.314367.32 mg/g Cr (19.38-1810.53)
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A1 IQR Wiy 201.82 mg/g Cr ﬂmiwmmﬁumﬁuﬁﬂﬁﬁﬁmu
1ulfumLﬁaaﬁszé’msm%ﬂwﬁﬂLa?iawhﬁu 210.63+151.44 mg/g
Cr (20-513.89 mg/g Cr)A1 IQR WAy 166.24 mg/g Cr wazlu
fluftuenideswurminaudiszdunsaduniaaiswindy
373.38+646.36 mg/g Cr (10-6860 mg/g Cr) A1 IQR AU
320.82 mg/g Cr muddu Hauandlunnsnsdl 3
Wﬁmmﬁﬁuﬁamﬂwg%uﬁmmLﬁff:u 50 ppb Fuly
Tuszminamsiany wuimidnauiissduveansnduyiande
Winiu 646.77+1757.11 mg/g Cr (10- 10889.47 mg/g Cr) A"
IQR 11U 283.15mg/g Cr wﬁmmlﬁmﬁwﬂuﬁisﬁuﬂiﬂ%ﬂiﬁﬂ

\ABwAU 685.62+41936.86 me/g Cr (10-10889.47mg/g Cr)
A7 1QR Wi 276.365me/g Cr warnuanadsluninaudndu
Winu 491.36+743.96 mg/g Cr (47.19-2099.22mg/g Cr)@n
IQR winfiu 574.5mg/g Cr ﬁma@mmumeﬁuﬁﬂﬁﬁaawulume
Lﬁaaﬁizﬁmim%ﬂwﬁﬂLa?iawhﬁ’u 808.69+2274.86 mg/g Cr
(10-10889.47mg/g CrA1 IQR WU 316.07mg/g Cr wazlu
flufiuenideswuiminaudiszfunsaduniaaiswmindy
427.70+566.86 mg/g Cr (10-2099.22mg/g Cr) AT IQR AU
247.35mg/g Cr muad1su fauandlunnsnad 3

M13199 3 szAunsesunsaAlulaanendudnnuvesminnuaniuinsuidiudends (mg/g Creatinine) (n=192)

g

AUs :
(Mgn - gan)

1NAIAIBWINAU
50 ppb
(n= 40)

Honi1 50 ppb
(n =152)

LINA
We(74) 179.46 (10-2810)
neya(118) 207.98 (10 - 10889.47)

Y ¥
o

NUNAIVIFANTUSNITUIAULYBLNES

Tuiies32) 169.19 (10 - 10889.47)
yanilea(160) 204.79 (10 - 6860)
AU

Wi uRLeu158) 197.74 (10 - 10889.47)

NNIUAARL(34) 190.55 (19.38 - 2099.22)

Sruauiuiivihauseduansd
18NS 6 JU(66) 173.53 (10 - 1142.24)

111N 6 FU(126) 219.05 (10- 10889.47)

Uszaunisalausuaruanulasnng

LAe(146) 197.41(10 - 10889.47)
laiine(a6) 192.57 (10 - 6860)
STAUNISANWI

fnivdewihfusseudane(116) 190.89 (10 - 6860)

gennlsendane(76) 219.05 (10 - 10889.47)

274.29 293.08 221.63 0.066
347.92 322.25 401.38 0.076
218.20 166.24 316.07 0.606
314.95 320.82 247.35 0.255
316.41 326.94 276.37 0.698
236.17 201.82 574.50 0.015%
237.27 24451 183.27 0.366
354.19 347.04 77571 0.529
316.07 307.93 398.95 0.466
298.07 326.94 203.34 0.379
317.65 319.14 273.42 0.345
409.38 234.94 311.34 0.329

*S¥6iU hippuric acid AiuanAaiusEnIngunEnuARRUN&Y

50 ppb 9gNLTUEIAYNNEDAN p-value <0.05
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