The Journal of Chulabhorn Royal Academy

IR0l
elSSN : 2697-5203 (Online)

Research article

mﬂ'l‘a'vl'maﬂﬂ'lwmﬂﬂ'lssnau Haansiunduluanudiadiusedus
Zuﬂau mJg,]‘um'mtuwuvlamu?mﬁmsmmuwa LAY FRINTLLDY
Health symptoms from exposure to low benzene concentration
in workers at gasoline station area, Rayong province

I Inug wape! agaudy tmanznn
Chan Pattama Polyong! and Anamai Thetkathuek?

1§19731917299308 1AM INUUA DA

ABIETNYIMAnTuAas A ILIAT UnITNY I8 TIANUIUAUA AT WL

10ccupational Health and Safety Program, Faculty of Science and Technology, Bansom-
dejchaopraya Rajabhat University, Bangkok, Thailand

2};77@91/757ﬂﬁ77ﬁ&75@@757%f7551/4459 £A1UADAAE

LIS 1TUNFUAITRS URVINYIGYY T

Z/ndustr/'a/ Hygiene and Safety Depratment,

Faculty of Public Health, Burapha University, Chonburi, Thailand

*Corresponding author, e-mail : anamai@buu.ac.th

Received :22 May 2022; Revised : 30 September 2023; Accepted : 2 October 2023

UNAALD

UNH: szq,ﬂaumﬁwsﬁuammmmmmumaLwaqmiamaiuamwamsmmjuuawm@waﬂﬁmmaaﬂmwfm
amﬂffsmmmssuamamimuﬁummwmuiumumwmamamaﬂsmwmammiaumw@mLam
'maajs"mﬂ LWB@Tﬂ‘is}’lB’lﬂ’l‘in\‘iﬂilﬂ’lW?)'lﬂﬂ'l’i‘i‘i_lﬂllNHHWSLU‘H‘B%T‘L&@T}MLUNU%S”@U@WBQN?JQU@Q’M
Tuiufigenfliusmsihiudomas Tudminszens 38a1sanmn: ASENFULULAAGADIN I@yﬂau
mamqLﬂumﬂimaumﬁwiuamummiumumaL‘waﬁ NN 108 AL ﬂgummiu 5 qe1f ¥ 1A599in
Alunsise Ao WUUFUNA8IDIN1TNIFUAINTN 4 52Uy [FuA ssuumadiumels ssuudsean
FEUURININ LAZSTUUEYA 91173 13 §1A1T LLa Lmaﬁiﬂsm‘mﬂmmmmmamsauwmmmtmﬁm
mUSuIunsaialAfin HanISANBN: wuﬂmummmsygmumni@miﬂuﬂ AU 169.56 ug/g Cr
(AFpAING WAy 256.81 pg/g Cr) &nSUDINITTIAIN WUDIANS 3 Suduusn (FuA UinFsue
Baudsuee waznalafidyenia 9988z 42.6 37.0 waz 25.9 @1ua1ey NaannnsUsy ULy wudn
ﬂaaumﬂ@mmswmﬂﬂm fmasjﬂamwsmmﬂimmiﬂuﬂmmmﬂam@Lﬂ@mmsam\mwmﬂm
M19a@a (0<0.05) (L m@ﬂim Apusse melefifomie upenmitse afiaune wmiosds
welagun AaulE LasinuasTiRIn nansNaapUANLELRUSNUUSINansaT TalnS AU LS
AUIIUIUDINTRY TN BE A YN19aEHH (p<0.05) (R2=0.251) unagy: ANTTUNUNFFITLUNT UL
ANNFNRUSEDAITIAARINTRAYAR YDA UTENBUBIBW 971U 9 §1A1T @nsaiIeInITRAYAR
Fenannunfuioteilunssansasnesududaasiuuduld TauUsznauaninadunalddiunug
msﬁﬂwmsmememimmumsmawmmquaa‘ummﬁ@ﬂsaﬁmmmumwimammﬂg]umm
Tugenfiusastinsiulipinas

ArdReY: 91ANTNNFIAW SsuTu sanduimsisiubaings Sminseas

J Chulabhorn Royal Acad. 2023; 5(4): 179-190 179
© Chulabhorn Royal Academy. Terms and conditions of Creative Commons Attribution 4.0 International (CC BY NC ND 4.0) apply



Abstract

Background:People who work at gasoline
stations are likely to be exposed to benzene
and health effects. However, exposure to
low benzene concentrations has unclear
health symptom effects Objective: To
determine the health effects from exposure
to low benzene concentrations in workers
at gasoline stations, Rayong Province.
Methods: The cross-sectional design using
sample consisted of 108 subjects from five
gasoline stations. Interview questions were
used to gather information about 13 symptoms
of fore body systems, the respiratory, nervous,
skin, and eye system. Trans, trans-muconic
acid (t,t-MA) levels were analyzed by high
performance liquid chromatography.
Result: Found that the median of t, t-MA for
workers was 169.56 ug/g Cr (Interquartile
range was 256.81 ug/g Cr). The top three
health symptoms were headache, dizziness,
and wheezing, accounting for 42.6, 37.0,
and 259 percent of all symptoms, respectively.
The comparison revealed that the abnormal
symptoms group had significantly higher t,
t-MA levels than the non-symptoms group
(p<0.05), which included headaches, dizziness,
wheezing, blurred vision, mucus-producing
cough, fatigue easily, difficulty breathing,
nausea, and skin rash. Correlation tests
revealed a significant relationship between
the t,t-MA and the number of abnormal
symptoms (p<0.05) (R2 = 0.251). Conclusion:
Nine abnormal symptoms were associated
with benzene exposure. Such abnormal
symptoms may be interpreted as an indication
of self-observed health screening for
benzene exposure. Additional studies
should could be conducted to aid in the
development of questionnaire-based
standard screenings for those with low-level
benzene exposure groups.

Keywords: Health Symptoms, Benzene,
Gasoline Stations, Rayong Province
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DINTNINFUAMWINUUAAIHINA WU INARE]9HB1N1TUINFATHY Lpen e piaune wilpgdny
LAZNUBULDY UNAATIWATI DN T AIAEYUNINFE (p<0.05)

Na?)'lﬂﬂ']iL‘iJ'iEJ‘UL‘YIiJ‘U‘iJ’iﬁJ’lElAﬂi@ﬁJ’Jcl:ﬂuﬂ‘inJ'Nﬂail‘mJE]’]ﬂ’]'ifkl@Uﬂ@lLLawZMjJB'lﬂ'ﬁN@‘Uﬂm’lN
FUATWWUI NﬂiwﬂDUBWﬁWYIﬂJ?J']ﬂ’W‘SW‘U‘]J‘SjﬂMﬂ‘iﬂm’ﬂﬂuﬂll’lﬂﬂ’mNVIZEJﬁJB’Wﬂ’]SBEJ’NﬂJuEJH’mﬂJ
NINFE B (p<O 05) |Gt ‘]memm Beandswe malaflifuswmia mmmwfwm lafiauny wmilnudy
wplagunn eauld waziulaefimmn BEJ’NZSF]G]']&If}\l‘i_]iwﬂBUB']?UW%NB’]FY]NN%B%UB%J TYAYLFD AN
FEANYLADNILN LATLEUILN szmmﬂmmiﬂuﬂ"luﬂamawimLLmﬂmqmﬂwammms (9157971 2)
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a15197 2 Wisufisume nsaiidlafin sendenguifnuaziiiinainsmegunin

21A15 wiinnuiAnaIng? p-value® Ysuunsafialafin
ighd OIN 57U Aaulsiin AU p-valued
n=39  n=69 n=108 21015 21713
(Sppaz) (Sway)  (Spway)
AT 10 36 46 0.013* 188.51 268.96 0.003*
(25.6) (52.2) (42.6) [24.91] [39.65]
NYUATY 10 30 40 0.102 215.20 288.50 0.030*
(25.6) (43.5) (37.0) [29.25] [35.71]
malafitdyg 6 22 28 0.099 179.411 42218 0.001*
WIANIBLEDY  (15.4) (31.9) (25.9) [18.90] [57.98]
GHIRNZINCET
1D (A 4 23 27 0.015*  208.30 344.49 0.004*
(10.3) (33.3) (25.0) [25.30] [46.22]
(afiaune 3 23 26 0.006*  200.84 373.24 0.000*
(7.7) (33.3) (24.1) [22.39] [56.93]
wiflpedy 3 22 25 0.009* 21119 345.79 0.002*
(7.7) (31.9) (23.1) [25.38] [46.37]
nplasiuin 4 19 23 0.063 191.07 431.86 0.001*
(10.3) (27.5) (21.3) [19.74] [65.80]
NN 3 19 22 0.02r*  233.80 205.74 0.352
(7.7) (27.5) (20.4) [26.33] [44.75]
FLANLLADIA 5 17 22 0.224 234.48 2r3.09 0.217
(12.8) (24.6) (20.4) [26.58] [42.44]
FEAYLADY 7 14 21 0.966 231.68 286.55  <0.001%
YA (17.9) (20.3) (19.4) [26.61] [40.04]
TR 2 10 12 0.243 22292 397.73 0.006*
(5.1) (14.5) (11.1) [23.70] [66.01]
LEUYA 2 3 10 0.443 238.61 27898 0.252
(5.1) (11.6) (9.3) [24.47] [59.14]

RULLNG © 2LAANTININ (3D8A2), ® NAFUFYaER Chi-square test, CuanvA1lafy [ANUAAIALATDY
1m55134], ¢ 16556 Mann-Whitney U test : *Tylud1Aeyn1eadisi (o< 0.05) : nihgindSinansaiialaiin
Mlaanie A pg/g Cr
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ANUFUNRETERINNTATILANAAUFININAITAADINITNINFUAIN

NANNANTILATIZHANUTUNUSNAFUAILUSAL (AA USinaunsafinlafiintuilasig wasdilsany
T@uA S1auemsiAaby 9 9175 (mmiﬁwuﬁ’yﬁwﬁmm\iaﬁﬁ (p<0.05) Tuss19il 2) fUsAIUAN
lawA e HANISAABINDIY ﬂimmﬂi@miﬂuﬂmmmamwuﬁﬂummummswmaumwam\muy

o

dAeyn19adf (p<0.05) TSwusanIsTugSeas 25.1 (mswﬂ 3)

A151971 3 ANUFUNUSTENTNTATLATAAUIIVINDINITNINGUA N

Unstandardized Standardized

Gauals Coefficients Coefficients t p-value 95%Cl
B Std. Error Beta Lower Upper
Constant 0.857 0.277 3.093 0.003 0.308 1507
asadialafin ~ 0.005 0.001 0.442 4786 0.000* 0.003 0.006

Nnuee ¢ R=0.501, R?=0.251, Adjusted R?=0.230 : naapueuaiif Linear regression #ag35
Stepwise : *Tdyd1Ayneadd (p<0.05)

2sUs1vwua (Discussion)

HaUsTiuAsSuFudaasiunduluiasie wudn fusenausBndedsegiuuaensaialafin
WAy 169.56 ug/g Cr aRdualnlng wirdu 256.81 pg/g Cr mmmimuﬂma@ WA 1482 46
ug/g Cr L@Jamssmm%mﬂmﬂmmLLuwmuaﬁammuﬂaﬂmamamm%ﬂssm LL‘VNBLﬂJ%‘ﬂ’]lO Af%ua
A1UARLT < 500 pg/g Cr a2 mufmwmJ'a'WﬂaumﬁwaJmisuanwamimwmﬂummm LLa"’W‘UﬂaﬂJ
G\’JBEJ’NLﬂuLﬂﬂij’]ﬂﬂﬁ 088z 12.0 ?Nwmmmﬁmamsﬂﬂmiuwmmammu FEUIIWHAMULAY
isuazuabFusTiusunansafinTaflnLAun e Suas 6.328 mummﬂﬂmﬂmmLmﬂmqmqmmﬂ
sﬁumﬁufmﬂﬂm?uwuwLumwwmmswmmﬂmwwaaﬂ FefinTRRIL TASIFNALLANTDISULEUNS
ﬂﬂJQ‘i@’]‘l&B@ﬂ’]‘ﬁﬂiiﬁJ LLawmswmmmmmmwmaaﬂ ST US U s LA B pUATUT IR T ASELD 95D
Lﬂammmmaumw\‘immmmmumm mﬂmm‘waa@ﬁamﬂuﬂaﬁﬂsmmﬁwaﬁmu” LU AR
srupafimsliiiudamaeasinundunasiioa saureauiuas 176 d1u805 11AAMSIATaUDLLAL
mamwm@aﬂma"i%N‘U?ﬂa‘umﬁwmy?uwuwmmsmmuLﬁaLwaﬁaﬁmmwﬂmmiﬁ]masuamwami
Luwufmmmmwwumu 61

Han1sAnE M TeAllFsufipuszndediinansafinlafinudlaanedume wud §usenauanin
L‘wmamwﬂsmmm@mimuﬂmmmmeﬂy FDAAADNAUAITANWIUDY Tunsarmgkarn et al.*°
Z@ﬂﬂ‘mﬂ‘i@mTﬂuﬂTuﬂamwummimsmsumuwa LAY I@EJZ?jm‘J’JLﬂi%%WJEJLﬂiBQ HPLC 1Lz
me‘smmﬂs@mimﬂﬁﬁmwmmmmm ey leadan LaamLawmmm@Lmaaummmu Tuiwene]s
WAL 2.39+0.23 mg/L aztwesngiiny 1.20+0.37 mg/L LLawmwmmﬂmamﬂiwmuﬂm LINEITE
%mmmbmamssuyaaimammawm@mimaﬁmma\‘iimmsw (Biotransformation) u99a1stuNIY
leunnInweyy veiiieanmenesUsunaloiuldRandsunnndnweyiy dﬁwaiﬁmimu%uﬁ
mmsaawmgfmufmLmaimm%umawﬂswmyasmmaa@LLa WunUs lad @AW AEI Y2 Faf]
°V1aﬂammmmmiﬂanmmi@mmmimwﬁumﬁm’mmmuﬁufmufmmmiuma@mam“ LAY
Luawaua\muw?’?

mamﬂmsammmmmsmmjﬂmmmaﬁaua@msmmu WU WHANUEDIATRAUARTINTEUY
ﬂswmmnﬂm@ LaZaINNITILATIZAUSY VLYY WU m‘ﬂs”ﬂaumﬁwwLﬂ@mmsm‘ﬂﬂm WUUTHEUL
ﬂ'ﬁmmimuﬂmamwr;stJLﬂ@mmsm@‘ﬂﬂmamwuymﬂmmﬁaam |G m@ﬂiw Ayudswee vele
JLFYINIA mmmwfmm lofiaune wiloudny ‘msfiavmmﬂ AALE uazAuLAITRINTN dpARDY
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D1ASUDNTTUVUITEMEIUNAN $Duaz 32.0 LHU
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TAALANAINANTSUNUNFETLUNTNA 1533 795llwsne
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