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ANENARY: AULATER / A1 / 159D

Abstract

The purpose of this study was to determine factors relating stress level among 93 police officers in a police
station, Chonburi Province. The study was a cross-sectional descriptive research and data were collected using a
questionnaire. The results found that the majority were male, aged between 21-35 years, bachelor's degree, income
of 20,001-30,000 baht/month and no personal history of diseases. In terms of workload and roles in the organization,
more than 60 percent of participants were at a moderate level. About interpersonal relationships, most of them (47%)
were at a low level. More than 45 percent was at a moderate level of career success and stress levels. About the
relationship between overall work factors and stress level among the police officers, it was found that overall work
factors were significantly related to the stress level (r = 0.796, p <0.001). It is recommended that working condition
should be improved and set the amount of work to be appropriate and also reduce the level of stress among the
policemen. There should be activities to build relationship among personnel and create motivation to work and
support career advancement.

Keyword: Stress / Job / Police officer
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Abstract
The purpose of this study is to investigate the Line Application Chatbot “Health literacy how to be
safe from substances" to be safe from substances in order to improve awareness of health and safety
behavior agricultural pesticide management aong farmers. This was a quasi-experimental research with two
groups divided the sample into groups of 22 people by measuring the results before and after the
experiment. The experimental group received the LINE chatbot application program and the control group

did not receive the questionnaire data collection program.
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The study found that the majority of the samples were males with an average age of 52.64 +10.85 years
old. The average score of pre-experimental health literacy found that the control group was statistically
significantly higher than the experimental group (Mean difference = 12.364, 95% Cl = 8.178 - 16.549, p-value
< 0.05). Post-experiment scores revealed that the mean health literacy of the experimental group was
significantly higher than the control group (Mean diff. = 4.909, 95% Cl = 0.852 — 8.966, p- value < 0.05).
However, after the experiment, it was found that the mean scores on safety behavior in pesticide

management between the experimental and control groups were not different. Therefore, health literacy

and safe pesticide management behavior should be promoted to farmers.

Keyword: Corn Farmers / Health Literacy / Pesticide / Line Application Chatbot

unin

Jagtulszmalnaidudssinainunsnssy
fifidnenmiugaanvnssulan Inedfuiifduin
NWASNITUTaNLA 153,184,527 19 ($e8ay 47.77)
yosiuiiUszmalne Tnstangludamiagayinuii
lugnaanizdunsiinsvinnuasilue@umdn lag
feudgniivls saudenisugndnilnnsesas 23.75°
nszuaunsUgndilnaiivarsdunou Usznoudae
mawssuAudunislonsaunezaniuiieiinszey
Snudfleglufu deundutunouvesnsagnideiug
argarsiidndagiiyneudgn 19y ans
Cyantraniliprole #&sandusoumdaiugurauda
Jaunludgnasiu uazanvine Aeszezundeuan
wnensnsdndnis@anuansidndnsiiy (Pesticide)
iletostunandnlalidnlnadonne’ Wudeatunis
Ugninilnavesynunaiddulngldarsidndagiiy
dlefiunananmisnsinens’ nsliansidndngiivly
nsigdgn hliinuasnsilenasuduiaansida
Angiiy ou ylinaaelnivea uei1aneldiia
HANIENUADEUN LA

nsldarsidadngianianisinens
nunsnsilenafududaaisindrfaudeliiia
Supsreld FuuuisundunaziFoss wnlusewhadl
inwmsnstwgAnssulunmshauiilivasnds 1wu a3
lianuldgunsalduasesanudasndediuynnavasy
UHURMU 59088 MInTIvdeUgUNIal MILeSuuNaY
a1swadl MsBaniu nsdaLivasiedl nsidnansiadl
fnnsendou mafisussyfasilignies wagns
ilUlunaamnzUgnudsannnnsdanuansiadl® uvidi
PBaununsnsmsUfoRmlivansauiaaneunisin
Wu Azdreliinensnsiinudasndeainlasu
HANTENUYRIENSINInARFNYsaI1anIg

N13QUagUNINNEAINSITLAIINUAOAY
nanasguiatneladusenansesvdyafniuay
Tsnannisusznauenuaslsaaindsuanden 2562
Tadinsihseiaguamusesng 3 nay sIuBausanu
UANTEUY IABlaNIENwRINTAITIATUNITAWATIIAY
guaw Lielvidgunmiia lnsyanadsnaniidnsly
N30539auNle Lagssedliilasinisuagianssy
wu lassnsasienisiuiaiulasadeuazendiow
fusauuenszuun1Ansinens’ asiuleuisly
nsafraesuguan Taglilusunsudaasunusiie
a$aasungAnssuiivasndsuagnisannisuduia
a13i1dndngiie edrglsfniunisdniulasanis
duasugvaineadalinsevaquuazdelud
Uszdvdamunnne wu n1sfnwlulszmadingln
nsgnTassugulanniulasinisdsasuguainlu
SEAUYUIU Wanu I dwnussaniamuarUsedviaa
Sty msdinsimguinediuguamanyszgngld
Aulusunsuiitelnsdaaiugunmiuszansainann
Py

TWsunsuiildlunisduasungiingsuainy
Uasadgvaunuasnsteulinguinieniuguain fu
9819uNINAY Ao NquFuuvLHUALLTOR 1Y
49010 (Health Belief Model) vadiuaLnes’ nguj
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AULEa M33inviude msdadula’ TnsmsUszandld
nufiddulasenisvienanssudnegisaiu
WNwAINT taen1sduaTuANuTauIzansaYelv
nwnInsiingAnssumnudasaseiinty lddandu
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statistics) LA n1suanUaIAILd mAFenat
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(Inferential statistics) W3guiiguAzLUUANTOUS
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Foyalfifunisuanuasdoyauuuuni (Normal
Distribution) 3314afi#A Paired sample t-test LAT1Z%
WIBUEUAIAYLUUAINTO UV UGUN I HULAY
noAnssuAMuUasadielun1sdnnisansidndngity
arelunquneunasudinaaes wazldada
Independent sample t-test 3tAS1EMLUTBULBU
FENINNAUNARDIUATNGUAIUAN ATUUATEAU
eddoyit p-value< 0.05 Auasy

M504 1 Jeyaluvasngudiagig

NANTIY

dauil 1 dayaiialy

Foyamlureaszvnsngusiiegne wuin
dnilvigiidunene o1eids 52.64+10.85 U fis1eld
Laﬁaﬁialﬁauagﬂuﬂdaa 5,001 - 10,000 U wazdlIu
Ingiilszezalunisusenauar@neglugie 1 - 15 T
MAMFAATIEINUI ina 01y 518ldladedeiiou
WAZSZEEIAN UM TUTENOUNTNYBINGUAIUANLAL
nauneaedlaiinuwAng1aiy SIeasBunAwsng 1

%’agaﬁ"qlﬂ nauAuUAY (n = 22) ngunAaes (n = 22) P- value
MUY Soway U Sowaz

LA

38 12 54.5 12 54.5

NI 10 45.5 10 45.5 1.000
21g(®)

20 - 40 2 9.1 3 13.6

41 - 60 13 59.1 13 59.1

61 ulU 7 31.8 6 27.3 0.889
X =52.64,SD. = 10.85 X =53.14,S.D. =12.73
Median = 51.50, Min = 35, Median = 55.50, Min = 27,
Max = 75 Max = 79
sheldnaiou(um)

0 - 5,000 12 54.6 5 22.7

5,001 - 10,000 31.8 11 50.0

10,001 %ulﬂ 3 13.6 6 27.3 -
szazalunsusznauedn@)

0-15 14 63.6 9 40.9

16 - 30 a4 18.2 7 31.8

31 Fuly 4 18.2 273 0.164

X =17.09,SD. = 11.56
Median = 13.5, Min = 4,

Max = 40 Max = 40

X =22.45,5.D. =13.46
Median = 20, Min = 5,

*p- value < 0.05 Significance using the Independent sample t-test

daudi 2 WiguiguausauiuasngAnssuAIY
Uasadelunsianisansidadngive
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auUasadelunisdanisaisitdadagiieniely
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AnadsnzuuumNseulumsinnisansindndngiie
1a991NN1INAaedllkANATNINABUNITNIAR DY
druAnadsazuuunginssuadiutasadelunis
Jansensidadngitvnoudnsiunismaaes dulvg
fingAnssuemuvasndveglusydiuuunans Andu

favaz 77.3 laowflowTouifisuaadsaziuy
ngAnssuAuUaenfglun1sInnisasidndng iy
FEWINNDUNARBILATAEUAINITNARBY WU LY
UANANNAU S1882LDUARINITIT 2

A1319 2 WiguiguAuseus uaznginssuanuvaeadislunisdnnisansidadesiivarelunquaiunusening

AaukaEMRAINSINIUTWATY

ADUNISVNGADY NAINISNAADY P- value
37U fauay 37U Saway

ANUsEUIMIRUguAMluNsIANIsANsIIndng Y

“5EUg 18 81.8 18 81.8

-S¥auUIUNANg q 18.2 q 18.2

-SEAUMN 0 0 0 0 0.21
X =84.91,SD. = 7.50 X =87.73,5D. = 7.97
Median = 86.50, Min = 69, Max Median = 89, Min =
= 9 70, Max = 99
woAnssuauUaendelun1sdanisasidndngity

-SEAUEN 5 22.7 4 18.2

-s¥Aulunans 17 77.3 18 81.8

-S¥AURN 0 0 0 0 0.81

X =57.68,SD. =3.24
Median = 56.50, Min =
51, Max = 64

X =5750,SD. =
3.16Median = 56.50,
Min = 51, Max = 64

*p- value < 0.05 Significance using the Paired sample t-test

2.2 Wisuiisuadusaus uazngAnssu
auUasaielunisdanisaisitdadngieniely
ngunAaaLsEdnaukarnatiTINluTUNIY

nansiUsulfisuAnadsaziuuANLToUT
noukarnaud13ulUIUATY HaNISANY WU Aeu
Whswnsnaaes dwlvgnguneassiaiuseusly
msdnnsansidadnsfivegluszduuiunas Aadu
Sovaz 86.4 InunqunaassiAindsnzuuunmsous
lunsdanisansmIndngionaaInn1maassgendi
NOUNITVAAIRYNNTYd1AYNIEDA (92.64+5.03

Way 72.55+6.19 AZLUU AINEAU, p- value < 0.05)
wazwuinneudisiunIsvaass d@ulugiinginssy
Auvaeadelunisdnnisansidndngiiveglusydu
Urunans Antludesay 91.0 lnedidiaduazuuy
ngAnssuAuvasnielunisinnisansindndng iy
NA9INAITNARBIFINIINOUNITNARBIDE 193]
Hod1AYn19aif(59.64+ 3.89 way 54.14+5.30
AZILUL MUEIAY, p- value < 0.05 ) 5189aLDEART
M1 3
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M99 3 Wiguiilguanuseu uagngAnssuamvasndslunisdanisansidndngivnelungunanessening

AoUWAMARTNTINIUTHATY

Y

ADUNIINAADY NAINIINAADY P- value
WU Jovaz W Sowaz
ANUsBUINIAugUnlunsIanIsansidndngity
-SEAUEN 3 13.6 22 100
“sgeudunang 19 86.4 0 0
“szusn 0 0 0 0 %0.000
X =7255,5SD. = 6.19 X =92.64,SD. = 503
Median = 71.50, Min = Median = 93.50, Min = 80,
60, Max = 83 Max = 100
noAnssuaIUaeadelun1sdanisarsiindngity
-SEAUEA 1 4.5 9 40.9
-sgaulIunang 20 91 13 59.1
“sziusn 1 4.5 0 0 %0.001

X =54.14,SD. = 5.30
Median = 54, Min =

36, Max = 61 Max = 68

X =59.64, S.D. = 3.89
Median = 59.50, Min = 53,

*p- value < 0.05 Significance using the Paired sample t-test
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LAZNGNAIUAN
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Cl = 8.178 - 16.549, p- value < 0.05) warANRABALLLL
ANNTBUINNIANUAVNINLENANBIAYTENOUTIEAU aE
fumsieans sMumsinnisnues sunsiviniiude uaz
aun1sanaulavesnguatuANaInIINgunaaetotied
HedAyn19ada (p- value < 0.05) @UNBUFINITNAFD
AadsazuuuALTOUIMIFIugUANlngTILYBINgY

naasgeninguauaneg1siteddgnsaiis (Mean diff.
= 4.909, 95% Cl = 0.852 — 8.966, p- value < 0.05)

ANLRABAZLLLAIINTE U SUEYANLENA1Y
aeAUsENaUTIAU Tngsuaus wasimumsidnfiadeya
WAZUINNSYBINGUNARBIEINIINguAIUANBE ity Aty
N19a8f (p-value < 0.05) N1SANYINGANTTUAINY
Uaaadelunisiamsansidadngiy wuirneunismeaes
AuaduazuuungAnIsuauUaoafelunisinnisansidn
Angiy 1AgTIUVRINEUAIVANEINTINGUNARD 8L
HodAgyn19ada (Mean diff. = 3.545, 95% Cl = 0.871 -
6.220, p- value < 0.05) TneidiolsouiisuAadsazviuy
woAnssuauUaendtlunisdanisansmdndngiivsening
NEUNARBILATNGUAIVANNTENAINITNAADY WU
WANENSiY S18aELREARINNTIN 4
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M99 4 WiBuiguAuseus waengAnsuanudasaielunisdnnisansmIndniy seninsnguneassuazngs

Y

AIUAN
AU Mean (S.D.) Mean 95% Cl P- value
Wl nguAuAN  nguvaaes  diff.
NEUNITNABDY
AUAINT 5 3.68 3.23 0445  -0.974 - 0.085
(0.95) (0.75) 0.065
Aunsiifetoya 20 13.32 13.18 0136 -1.981 - 0.881
WATUINIS (3.71) (2.09) 1.709
sunsdeans 20 17.73 14.36 3364 -4.642-  *0.000
(1.80) (2.36) -2.085
ATUNIFIANITAULD 20 18.05 15.27 -2.773 -4.009 - *0.000
(2.08) (1.55) -1.537
sumsviiude 20 18.36 15.91 -2.455  -3.623-  *0.000
(2.08) (1.74) -1.286
Aunsinaula 20 16.64 13.27 3364 -4549 -  *0.000
(2.17) (1.69) -2.178
ANTDUZNAUEY 105 84.91 72.55 12364  8178-  *0.000
ATNIW (7.50) (6.19) 16.549
WeANITUAI 28 24.45 21.68 2773 -3852-  *0.000
Uaondelu (1.99) (1.524) -1.693
sl
WeANITUAI 28 11.14 13.09 1.955 0243 - *0.028
Uaonselu (1.86) (3.52) 3.683
N15M99
NERANTIUAY 24 22.09 19.36 -2.727 -4.148 - *0.000
Uaansielu (1.48) (2.95) -1.307
QRELEIN
wyRnssuANNUAAAY 80 57.68 54.14 3.545 0871-  *0.011
Tun1sdanisansnnia (3.24) (5.30) 6.220
Anginysau
NAINITNARDI
AU 5 3.68 4.64 0.955 0441 - *0.001
(0.95) (0.73) 1.468
Aumadntiseya 20 13.27 16.36 3.091 1.119-  *0.003
WATUINT (3.79) (2.54) 5.063
umsieans 20 17.82 17.64 -0.182 -1.422 - 0.769
(1.82) (2.24) 1.058
AUNTTANITAULDS 20 17.95 19.05 1.091 -0.095 - 0.070
(2.46) (1.13) 2.277
fumssiviviude 20 18.36 19.32 0.955 -0.074 - 0.068
(2.08) (1.13) 1.983
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ATLUY Mean (S.D.) Mean 95% ClI P- value
Wl nguAuAN  nguvaaes  diff.
aunsdnaula 20 16.64 15.64 -1.00 2,102 - 0.074
(2.17) (1.33) 0.102

AUTOUZNAUEY 105 87.73 92.64 4.909 0.852-  *0.019
ANTIY (7.97) (5.04) 8.966
NEANTIUAIN 28 24.55 24.64 0.091 -0.812 - 0.840
Uaonsvlu (1.87) (0.95) 0.994

sk

WEANTIUAIN 28 11.00 13.09 2.091 0.516 — *0.011
Uaonsizlu (1.66) (3.22) 3.666

19197

WERANSTTUAIY 24 21.95 2191 -0.045 -1.127 - 0.933
Uaonsizlu (1.70) (1.85) 1.036

AMTIAAY

wqﬁnﬁmmmﬂaaﬂﬁa 80 57.50 59.64 2.136 -0.022 - 0.052
Tun1sdanisasiida (3.16) (3.90) 4.295

Angiys

*p- value < 0.05 Significance using the Independent sample t-test

dsUuazafuenansIvY
nsdnuafaiiiinislladueundindunmuon
wetdulusunsulumsiaiuaisnnuseudnmsiugunm
wagngAnssuaulaendelunisdnnisansidndnsialu
inunsnsugndinlne Falatiueundiatunsmuen 1u
wieluladfiteuldunsnarsunlutlagtu esnansn
Wudenanslumsdsinudeyaanidelugegldanuliogng
dzaanuazsInds weiinsdnwinsldladueundinduny
NMUBNYDIEINTINTAL iuAsed lunslvianuiuazaiiu
ilaifgadulsauviuesyaainsluaniufinw wuin
Anadssziunnudilasulonmaldsdonnzunsndeu
vaslsaumnulungunaassganiingualunueeiadl
Yodndyneadii(p-value < 0.05)"° yonaniiddinisinm
¥93n131 widla luiFesnsananunisavesyaainsly
lsangruatenyu wudn naenisidlatueundinduuy
nuenszduaaieaTluanasanneunisldediad
Wod1Agmeadd (p-value < 0.05)" agslsnmudiliiag
fimsAnuluinunsnsfivgninalng §ideTameaiiuin
TUsunsulatuaundindunenuen danutraulanenis
LE3NATI9AINUTBUINIAUGUAINUAL N AN TTUAIY
Yaondelunisinnisarsiidadnsivluinensnsgn
$1lwa Suneinzduns lasoAumenanisidelasd
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wnven "seuiegalslivasndeainans' launuing
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Angivaaninnunsnslunguaiuny lneaennaesiune
NSANYIVDY NIIT50U
Azguan ° logladnwinisiaunlusunsuadieasuaiy
sauiiuguameunsldasiedimindnsiionquinunsns
Ugndnalne Famdanzien nansAnvinuingunaaead
ﬂ:LLuumﬂmauiéfmqmmwLﬁuﬁuaéwaﬁﬁaﬁﬁmmqaﬁa
(p-value < 0.001)" Tngguuuun1sAnwveslusunsuves
nsAnwRananiauuandsiuainnsinwadd 8
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nsAnwngAnssuANuUaenislun1sdnnisans
mMandngivlununsnsgnainzduns Jaminvays wuin
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Fau'®

nalagasy A nMsAnwase [Wunsine
AIUTBUINIAIUGUAIN (Health literacy) Tun1sdnnng
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Imﬁﬂmmﬂmauifﬁ% 6 ¢ @ (1) ATUAINT INYATNT
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Rerfunsinnisansindndagity (2) sunisididsteya
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wudnendadisulusunsuaedeazuuuniuseus
NAUFVNINLAETINVRINFUNARDIFINTINGUATUAY
o819l dud 1Ay N19adf (Mean diff. = 4.909, 95% CI =
0.852 - 8.966, p- value < 0.05) Tauiflousnni
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Abstract

This article is a study of fire safety assessment in building that occurred at university building in the lower
south. This is a case study in which the buildings are an office building, a classroom building, and a meeting room.
The building structure is made of reinforced concrete and was constructed in 2008. It is subject to enforcement
according to Ministerial Regulation No.33 (B.E.2535) issued by the building Contral Act B.E. 2522 (1979), which is a
control law for extra-large buildings and high-rise building. A protection system must be provided by law. This study
is to survey and evaluate fire safety in the building and to suggest ways to correct deficiencies in fire prevention. Using
a checklist assessment form to inspect and assess the fire safety, the study found two defects or non-compliance
with requirements out of 33 fire protection requirements related to the building’s fire system. The defects found
occurred during the design process in related matters. With fire protection, measures should be taken to prevent the
effects that will occur from fire safety through management. Manage the area on the side of the building. And the
construction of fireproof walls around the fire escape stairs. According to specified standards.

Keyword: Safety Assessment / Fire / Fire Protection System
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FACTORS ASSOCIATED WITH LUNG FUNCTION OF FIREFIGHTERS
IN MUEANG CHONBURI DISTRICT, CHONBURI PROVINCE

Ao g3vusIA’, gnnsal Audn’, 91918 dlne, a1 Uins"
EinaumansgRanIIILALATINUADATY AMYENSITUAUANENT UNTINETHEY TN
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UNANED

nsfnwilundsiliinguszasdifteAnumanuduiusuesiiadeduyana wofnssuduguain uasdadeduaninnis
auivaussanmUenvestndunas luginalleways Sminvays lngsiusiudeyaannngudiiegie 91uIu 52 A 6y
LUUABUNY UaziATemAADUALTINAM AnTzvinrmdiius selaauad uazanduiudifiofdu

wansAnu wuitadefifinnuduiusivanssonmueniidell n1seandidnie (p<0.01) $1uusuymigusie
FUn% (p<0.001) Anudlunisidinannga (p<0.01) s8w1a1N1SHARNES (p<0.05) kazUsraun15ain1sviieau (p<0.05)
MnnsAnuimsEnnihse Tmnaguameestndumas duasulifleantdsnmeedisaiiane 1wy asale welsdn wionis
Wi ufaivayulisaguyn’ uazmsdameunsaliestussuumaiumelalimnzauuasifismoriunsufiRn
AdARY: aussnnInlen / TNFUNES / NaANTIUGUAIN / AAINN1TVINU

Abstract

This study aims to investigate the relationship between personal factors, health behaviors, and work
environment factors with lung function in firefighters in Mueang Chonburi District, Chonburi Province. Data were
collected from a sample of 52 participants using a questionnaire and spirometer. The relationships were analyzed
using chi-square and Pearson correlation.

The factors that associated with lung function were exercise (p<0.01), the number of cigarettes smoked per
week (p<0.001), frequency of firefighting (p<0.01), firefighting duration (p<0.05), and work experience (p<0.05). This
study suggests implementing health surveillance for firefighters, promoting regular exercise such as cardio, aerobics,
or sports, and encouraging smoking cessation. Additionally, it recommends providing suitable and sufficient respiratory
protection equipment for their duties.

Keyword: Pulmonary Function / Firefighter / Health Behaviors / Working Conditions
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alpha coefficient) 11191 0.7 (ATUNOANTIUAVAIN WAL
FuanINnIiny) LaziaIesilensiaansianinlen
(Spirometen) L3 uAugnFes (Calibration) Lileuil 1
funaw w.A. 2567 mensvuenauaeuiieudlUlsiives wunn
38m5 (3 Liter-Adjustable volume aluminum calibration
syringe)

4. mafiumuTdaya

fAfedmiladoougatiluifivieyadqudau
Hosiunazusamansisudens 6 uis mnduiideidufv
fegs Tnsmsvnaeuanssannen seia3es Spirometer
waglfnguiiegnaiuvuasuau andudifesviam
wuvasunslEFUTavn 52 atu Tnedoyatildazfuidu
mndu ldfinsilamesedevesnguiied s asadeu
AINNYNABY ANUATUEIUYRITRYA wazTuiinadlusinsy
ARYTImES

5. mAlwTwiteyauazadafililunsiages

Jaya
Y

A9 1 uarIevar Iuniutafediuyanaraindumas

Aasenladudiuyana woRNTINFUAIW 0N
My wavaussanmUeavesindumddagldatinigs
wssauun I S110u Jewas Aiade Angega Adnan way
drudonusnpsgu

AnTgiaudiussEnin Jadednyana
NOANTIUFUNN Uazan NI fuanuinunRves
aussanmon Tagldatiflaauans uaz woAnssugunn
(SnnumnuyyEsedUnnm) anwansyinnu (szegnaminny
wazUszaunsainsviney) duaussanwen fae

avdunuSINSauY

HAN3IY

Foyaalu wudnindumds fammmSumenne
dndlvgjeny egluyie 18-35 U Seway 55.8 Adviluany
aglunauionu Sevar 38.5 uarliifilsausednds Sevas 67.3
wazillsndu q Sovay 21.2 mMudRy Fieasdunmsed 1

Uadediuyama (n=52) CRive) Jouay
a1y @)
18-35 29 55.8
36-60 23 44.2
X =36.62 +11.728 U max = 59 U, min = 20 Y
futiuaanie (BMI kg/m?)
Un#l (381319 18.50-22.99) 9 17.3
Vil (S¥WiN 23-24.99) 10 19.2
97U (551379 25-29.99) 20 38.5
92U (LINNI1 30) 13 25.0
X = 27.44 + 5.822 Kg/m2, min = 19 Kg/m2, max = 47.32 Kg/m?
T5AUs2A02
Tsadeniulen 6 115
lufilsauseanea 35 67.3
B 11 21.2

ATUNOANTTUFUNINVDILNAUNET WUI1PIUNTT
ponMmainy dusnniingAnssuniseenidimedulsydn
(Run) Sevaz 53.8 wazu o ass (laif) Sosay 7.7 du
waAnssuNsgUYY Insguyns Hegtudeguynd) fovas
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71.2 wazlalguyv Jesar 13.5 sumsaildgunsaitioiu
sruumaaumele dwlvgaruldgunsailesiussuy
madumela egluseiuneld Sevar 71.2 Assrwazideniu
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M13199 2 LA TIEAE TILUNMUNORANTTUAVN MVBINAUMNES

WOANTIUGUNN(N=52) 31U (AY) Sovaz
N13588NANaINIY
M30ONMGINEFIN 28 53.8
mseeniaIenaly 20 385
nsoanidnmelais 4 7.7
WOANTIUNTFUYWS
laifwgRnssumsguyva 135
weguyys @agtudinuén) 8 15.4
quyvd 37 71.2
mseuldaunsailasiuszuumadumela
Lai 0 0
wold 37 71.2
fsn 15 28.8

AIUANINNNTVINUYBITNAUNES NUIITLBLLIAT
nswagndsaulngjegluseiuiiunais Sevay 44.2 uag

Tosdusnnifuvunemdslndian Seva 55.8 wasdauilu
nsnlunagwasuiunans Sesay 57.7 fesvazidunlu

druunniusraunisainisiieules Sevay 53.8 i 31T 3
UsEaunIsalnsynauunies Seeag 7.7 AUANSIAALNGS
AT 3 SIUNEESEUAY SIUUNANANNATINUTEIT G UINES
ANMNNSVNU(N=52) 37U (AL) Sovaz
FTULLIAMNITHIQYLNES
wow (0 - 30 U#) 18 34.6
Urunans @nnan 30 wdl - 1 §9la) 23 a4.2
10 G 1 $9%9) 11 212
Uszdunsalnsyineu
o8 (Uaunian 5 V) 28 53.8
Uunans (5 - 15 9) 20 38.5
1A (@ 15 ) 4 7.7
aunnsinawaslg
Tt waguwas (0) 5 9.6
LABLTHAEYLNES
- unaEn @inende omstauiien 1 18 galsiiiu 3 we9) 29 55.8
- qunathunans (sadeu Tsanenuna seassnaudinemas) 7 135
- welvg) Qsenduiiiu U vielssnuiiinsananuduiiui) 11 21.1
anudTumsdilunannds
Yow (0 - 2 Adsialiion) 6 115
Ununans 3 - 8 ASsiatiiow) 30 57.7
1M (N 9 adaselion) 16 30.8

puanssannlen wuiwinnuaumasdulng
HANuRaUARLLUU Restrictive lung disease $p8ay 30.8 uay
AMURAUARLUU Obstructive lung disease Souaz 19.2 1y

FanuRaunAuuu Mixed 888y 9.6 A9518ALLDYAIUATTIN
a

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 31



% o o v ayd o A4 o
@ 115815AMNUADANYLAZEILINADN U 33 UUN 2 LWQUﬂiﬂaqﬂu — 3UNMAN 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

M350 4 wularTevarvesindumdsgudnudasiularussimassade Tuituigunewdies Jaminrays uunniuay

NaUnfvadaussan wlen

AMURAUNAVBIANTIANINUDA Un# Aauns
Obstructive lung disease 42 (80.8) 10 (19.2)
Restrictive lung disease 16 (30.8) 36 (69.2)
Mixed 47 (90.4) 5(9.6)

ANNFuTUSsEninaladuduyAnaiuanTsanIn ausInnImlen TUavBunRIwnNTIN 5

Yoan nuinliidadediuynnaladiainuduiusiu

M3199 5 anwduiussevindadedyana nainssunuguam warladuiiuanmnisyinuivaussanmUanvesinduimnas

o dussanindan )
AuUs — P X OR p-value
dnfi(Sawaz) waUnA(Sawaz)
Uaduduunna
27 0.021 0.886
18-35 1 5(18.5) 22 (81.5)
36-60 U 6 (24.0) 19 (76.0)
futlinanig 2.949 0.400
Uni 1(11.1) 8 (88.9)
i 4 (40.0) 6 (60.0)
97U 4 (20.0) 16 (80.0)
DULIN 2 (15.4) 11 (84.6)
T5AUTET6 3.981 0.137
Tsavieaiuden 3 (50.0) 3 (50.0)
Laiflsmuszane 7(20.0) 28 (80.0)
Buq 1(9.1) 10 (90.9)
WORANTINGUNIN
N1999NAGINTE 35.577 0.000**
DONMAINILANN 10 (76.9) 3(23.1) Ref.
paNMaINEND LY 0 (0.0) 11 (100.0) o
panmasnelis 0 (0.0) 26 (100.0) o
nsguyY 0.413 0.814
Taiguyvd 2(28.6) 5(71.4)
weguyvd (Daqtudnuda) 2(25.0) 6 (75.0)
quums 7(18.9) 30 (81.1)
nsandldgunsaitesiussuumadiumela 0.097 0.953
1l 1(20.0) 4 (80.0)
wald 7(22.6) 24 (77.4)
AN 3(18.8) 13 (81.2)
ANTNNTTVNTU
YurnnIsiaLnaalual 5.046 0.168
FHERRRARRITIEK 3 (60.0) 2 (40.0)
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AN5197 5 (9)

dUsTanINUan

fiauls — —— X2 OR p-value
dnfi(3awaz) HaUnA(Sawaz)
LABLTINAEYLNAS
- 180 5(17.2) 24 (82.8)
- Junang 1(14.3) 6 (85.7)
-Tugy 2(18.2) 9 (81.8)
audlunsdmamas 18.225 0.000%*
oy 5(83.3) 1(16.7) Ref.
Junang 6 (20.0) 24 (80.0) 19.98
11N 0 (0.0) 16 (100.0) o

*5<0.001

#l3ig1150 odds ratio Il psaniideyauns cells) = 0

ANUFNITUTTEN NN AN TIUFUAMAUALTTONN
Yan wuInnseaniasmedaiudunusiuaussannden

aa

YsNAUINGY 9819lided1AYNI9ada (p<0.01) TwazLBen

'
=

AINN5199 5 wagNUIINITEUYYS BT ANFuRUS U

a

AUTTONINUBDA AT IUIUNIUNAUTAIIUAUNUSAY

A
Y
aussannUaneg9ltudAYNISEnA (0<0.01) SwazlEn

FIRS19N 6

M50 6 ANUENTLSSENI N ANTIURUATA W WarTadeinuannsyiuiuresanssan mUenvaIinAuLNGS

fiauus n anr p-value
msquw‘% (ﬁiwmumuﬁquqﬁ) 52 - 0.523 0.000**
FEHLLIAINTHAYLNES 52 -0.384 0.005*
Usgaunsainisyingu 52 - 0.462 0.001*

*5<0.05, **p<0.001

AMNANNUSTENITaduauan NIy
aussonden wuinanudlunsdragnas Senuduius
Avaussan nlonvasinauinds eg1ellded1Agn1eais
(p<0.01) WARITEALSEARINNTINT 5 UaTNUINTTEIAINT

[

NARYLNAS hazUszaunisainasvineuiiainuduwusiu

aussanmienvesinduindseg1alided1Ayn19ana
(p<0.05) MBLTUN LAPITIVALDEARINITIN 6

dyluaranusnena
PNNANITNAFDUANTIONNUDAUDIUNAULNES
Tuiluiisuneiiies fanfavays $9uau 52 au wuin
aussna nUontasdndumas AnUnfuuudongaiu
(Obstructive lung disease) 31U47U 10 AU HaUnFLuUUDA
I1AN15V18H 7 (Restrictive lung disease) 31U 16 AU
wazHaUNFALUUNEN (Mixed) 371U3U 5 AU 91NNITNUNIY
2550un338 nuirtadefifianuduiuddenisidennes
aussonnden atuldnadadeniglusasefonieuen
Toun e 01y seeznaliRnu msldeunsaidesiu duil
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1an1Y m'ﬁquqﬁ wamaﬂum'ﬁquqﬁ AT
guuts uasdosduiatuuafiwdunaiuuetsieidowuas
Aamsavauvesaiivnesruumaiumela deenaaylyl
LEMIDINTITBBNNN LLsiLﬁaaquiLﬁmﬁuizaxmﬁé’mﬂ’aﬁuaqms
TaSvansiuszuuiieadessuniadumielaiafinns
Fouanmnniy’

Anudunusvasladediuyanaiuanssanmen

91y wan1sAnwInuinladiauduiusiu
aussanmuenvesindumas Jdidenndosiuitovesiies
dus wagamz® Min1sAnwinavesnsduianiuse
aussnnmaavesszauiogvafiendelusuvldnanly
dwmqmamajmﬁaaEJ'NﬁLﬁmu’m%u nuIdlaussanmden
Anunfuntu Tnenguenefiuanmsfunudndanuunnsis
AuvesanssanImlonag 1idedAgyneais ( p<0.01)
Fedutefifistufimnedvisveznailumsdudatuaaiiv
yrsormaRuty BevilfaussonwenBadeutasnn
e wasmamsAnylueSsilidulumuausigniissyld
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Trsueradunszindumddiuluginiseaniidene
uazdafidadedu o 1Wu msmugunsalieafuszumaiiu
mela uarladoiuanimnsinuiifinaseaussaninden
e

fatiinanie nan1sAnwwulnlifanuduiusiu
aussanmueavesindumas deliaenndasiuanuideves
waoulndu adreads wazamey’ Aildvinisnuiadedd
ANNFUNUSAUNBNTIANTTONINUDAVDINTNINY
gnamnssunandonszay wuin duiananie (BMD 4
ANuFuRUSAvaussan nleneog 19l ded Ay nisaia
(95C1% = 1.12-7.06, p<0.05) Lﬁaqmﬂﬁﬂﬁumﬁaﬁgﬂi’wﬂwm
faufadifuiinamedigasifiniseendds uazidloufiRny
finmsldgunsallesiussuumadumela

15AUsE92 wan1sanwinudnlddanudunus
Avanssanmusnvestingdunds ligenndesiueuideves
anaws amzia uazanss’ MnsAnwanssanimionuay
ymnszuumadumelavesdnAungs nTanmamues gt
nanliilsadszddliauduiusivaussanmlenas
Jymszuumaiunelasg1slidedAgyveada ( p<0.05)
Tnegfilsnuszdduneafuszuumadumelasianandsdy
nMainaussanenitli uastlymssuumadumeladle
ieuiugitlilsauszdd 4.86 i (95% Cl=1.18-20.02)

ANUANNUSVRINGANTTUFUNNAUENTIANTWUDA

NN59RNANRINIY KaNSANYINUINTANUTURLS
Avanssanmlonvestnduinds sgedidedrAgnieana
(p<0.05) aoppdasiuMIAnYIveTEsMY ATDITL WazAME
® wuh flhelsadengaiuFessilasulusunsunisenrtis
melifin formsuanswedsemadumelavdsmsveassin
ningdumuaueesited iy madnuadsiiindumasd
nseenitdanieynauLauIanataNe wazviold
s3HEAINIY 30 U nudilanuRnUndAvesanssan
Uaaynau

AUV NaNSANY MU S1ununuyigy
Tuusiagdunvidauduiusivaussanindenveedn
AUINGY danAdeItuIIdees ausdl Ansu uasany’
Anwniladeifienuduiusiuaussonmuenvesiineulsed
1 wuirdedumsguynaianuduiusfuanssaninlon
o9ty ey (p<0.05) LLazaﬁmumumiquwéGiai’uﬁ
ANUFNTUSTIUINAUaNTInN N ATDIUNA UGS Uay
MATeves madieu wavaus! InmsEnwingAnssunis
guuiuazdadeifivinasioanssanmuenlungumiinau
figuyniluaaiuusznaumsienyy Sminszees wuin
Sunusnuiiguyvidde Tulaudiiuiuaussanmlen T
wifnuiiguyminnnin 10 sudefuiidnsnaseniny

AnunAvesaussanindendu 3.16 11 (95%Cl= 1.18-8.46,
p<0.05) Wowtsuruwinnuiiguyniidesnin 10 inusieiu

nmsauldgunsailesiuszuumusiumela wa
nsfnwinuIldianuduiusdvanssanindanvesdn
AULNEY 9819l dBd AR NNEnaA (p<0.05) wazasnAd oIy
NWITHVDI ANANT @Mz wavany’ Anwiaussoninden
wazdgmszuumafumelaveangduinds wuinwgAngsu
nsltgunsailesiuszuumaiumelavesdndumasaiu
Tnglafiosuny 9 ade Selifiussdvdamlumstieatu wae
mnmsfnwedsinuigunsaidesiussuumadumelafild
Tawnzgay lifinnsneaeuniswuvainvesminnindy
Tunth (Fit test) wazanilvalldunands

AMUFUNUSVRIUATIAIUENINATNIIUAUANTTANIN
Uan

32821787N1THAYLNEY WanITANINUING
AUEUNUS A UFNTTONINUBAURINNAULNAIdDAAR BIN U
nAfevesdudg amgnaiiand? nvifeatunavesns
SuduNanaiwoINIAReITUUNILALMIYLY LazaussanIn
Uaaluninnudusalaganssuanasisazludmriomesdvg
WU aussanndeniimnuduiusfussesnanisududa
nnnMsAnwnuItngumdsdulngldssazalunmsuagy
WAWINNT1 30 Uil waztnduindsduluglddinsaqu
gunsaitlestuszuumaiumelaviomusiafilivanganui
denananulaUnfvesELIITaNWUON

USLaunN1IsAYN9IU KAanN1SANEINUIE
auduiusiuaussanmUonvesinduinds Fa91nauise
989 Witt M, Goniewicz wazanz laAnwnnauauma
TudszimAluuaus wuin msideuvesaussaninlentiugos
Idszezannunii 20 YdinenSanmusngliiudaau
Fearnmsfinwiadeld nquiegdiunniesay 65.4
Uszaumsalyinautiesnin 5 U uardonmaesnunuideues
aUal audu uazans’ Anvndadesianuduiusiu
aussanmuonvaeninmulssdtna Tutdadeaunsyinauiu
aussnnnUen nulegnullianuduiusivaussanmlen
a8 198TdAYVINERR (0<0.05)

Yurnnsiiandalug wanisdnwanuilid
arsduiusfuaussannUonvastindumas dsliaonndas
fudeyadinriigaumivauiazdesiulsadsyine
an3gewisn %3 CDC (U.S. Center for Disease Control and
Prevention) 5¥11 afuanlndndy Fudumnddudoun
Ty Tdmusznouiifinadeguamannug Aviilinauniw
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omAderas vaurfimsgenudiiluansdmadesosyuy
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Abstract

This cross-sectional analytic study aimed to identify risk factors correlated with the high risk of pesticide
exposure among horticulture farmers. There were 383 horticulture farmers in the upper northeastern of Thailand
participated in this study. Data was collected by the structured questionnaire. The occupational health risk matrix was
applied to assess the health risk of farmers on exposure to pesticides. The risk factors were identified by multiple
logistic regression analysis. The results showed that the majority of farmers were male (87.80%) and the average age
was 54 years. There were 73.17% of farmers used pesticides by their own spraying, and the health risk assessment
indicated that those 8.35% had high risk on pesticide exposure. The multiple logistic regression analysis indicated that
the risk factors associated with the high risk of farmers were the amount of pesticide use higher than 500 cc/year
ORadj=3.35; 95%Cl:1.27-8.79) and low protective prevention behavior to pesticide exposure (ORadj=10.20; 95%Cl:4.62-

16.26) while working with pesticide which included wearing suit contaminated with pesticides. The results of this study
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are very useful for preventive measures and health surveillance program among horticulture farmers by promoting

the less use of pesticides in farming and personal protection equipment use for spraying of pesticides.

Keyword: Occupational Health Risk Matrix / Exposure Factors / Pesticides / Horticulture Farmers
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HEALTH RISK ASSESSMENT OF HEAVY METAL EXPOSURE IN RESPIRABLE DUST AMONG
GARBAGE COLLECTORS IN UBON RATCHATHANI UNIVERSITY
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Abstract

Garbage collectors were exposed to various pollutants such as respirable dust and heavy metals in the dust
generated during the waste collection processes. This research studied the concentration of heavy metals in this
found respirable dust by collecting samples during the collectors' work. The heavy metals analyzed included As, Pb,
Cd, Hg, and Cr by ICP-OES to evaluate the health risks for the collectors in terms of hazard quotient (HQ) for non-
carcinogenic risks and cancer risk for carcinogenic risk assessment following US.EPA. The study found that the average
concentration of heavy metals in fine dust particles within the area of Ubon Ratchathani University while three garbage
collections had a hazard index average of 3.72x10”, 1.36x10™ and 2.5x10™ with a combined average of 1.41x10”. The
cancer risk average was 3.09x10°, 1.12x10” and 9.38x10° with a combined average of 7.91 x 10°. The average
concentration of total heavy metals exceeded the standard limits set by ACGIH. The results found no significant risk
of non-carcinogenic health effects (HI < 1) and the cancer risk assessment was within the acceptable risk criteria.
However, long-term exposure to heavy metals can impact the health of garbage collectors. Appropriate risk control
measures should be implemented; personal protective equipment should be provided to employees to reduce
exposure levels.

Keyword: Health Risk Assessment / Heavy Metal / Garbage Collector
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Introduction

Currently, in  various  manufacturing
industries, heavy metals have been used as raw
materials or ingredients in various products such as
batteries, printer ink, fluorescent light bulbs, and
insecticides. When it is used and discarded, it creates
waste and effects on the environment and human
health, both directly and indirectly.

Heavy metals have slow decomposition
properties that are stable and accumulate in the
environment. Heavy metals were specific in causing
effects on the health such as causing lung
inflammation hepatic cell destruction if exposed to
heavy metals have both acute and chronic effects. The
most common heavy metals in Thailand were lead
cadmium arsenic and manganese and found that 50
patients with the highest age range 45-50 years old?
have heavy metals enter the body througsh many
channels including breathing eating and contact
through the skin which can also accumulate in the air
and bind to respirable dust. A study on health risk
assessment of heavy metals in workers exposed to
waste recycling facilities in a municipal area of Iran
detected various heavy metals in the work
environment of waste sorting staff. The identified
heavy metals included cadmium (Cd), lead (Pb),
arsenic (As), cobalt (Co), chromium (Cr), nickel (Ni),
copper (Cu), iron (Fe), manganese (Mn), and zinc (Zn),
with average concentrations of 0.022 mg/m3, 0.165
meg/m?3, 0.044 mg/m?3, 0.018 mg/m3, 0.167 mg/m3, 0.514
me/m?3, 3.746 meg/m?3, 2.844 mg/m3, 0.927 mg/m?, and
0.418 mg/m3, respectively,(3>

The inhalation pathway is a notable means
of exposing humans to metals in the atmosphere. A
worker at a landfill site in Indonesia was exposed to
heavy metals, resulting in a non-carcinogenic risk with
an HI value of 25 and a carcinogenic risk level ranging
from (10° < CR < 107). And the workers within the
landfill exhibited symptoms such as cough and
breathlessness. The health complaints of workers can
be a warning sign regarding their health, especially in
the workplace. Therefore, immediate action is required
to determine the causes of these symptomsw. Since

the initial issues primarily affect the respiratory system,

the assessment of inhalation exposure is a potential
approach for conducting studies on human health.
Garbage collectors were occupations that
must come into contact with garbage within heavy
metals when comparing the concentration of heavy
metals with reference health values, it was found that
some metals exceed the reference values, namely
chromium, cadmium and manganese. which assesses
the risk from inhalation exposure@. From the study of
exposure to heavy metals found in waste particles in
the community it was shown that there is a high risk
that heavy metals are dangerous to workers and pose
a health risk both non-carcinogenic and cancer-causing,
which is inhalation exposurem. Therefore, it may cause
health problems for employees because heavy metals
are dangerous substances and are toxic to the health.
There is exposure to the health in excessive amounts.
Therefore, a survey to assess the health risks of garbage

collectors is great importance.

This study is interested in conducting that
analyzed the concentration of heavy metals in
respirable dust to assess health risks from exposure
including arsenic (As), lead (Pb), mercury (Hg), cadmium
(Cd) and chromium (Cr) because these 5 heavy metals
were rated as heavy metal substances that harmful to
health (ATSDR, 2019)® Which are primarily inhaled into
the respiratory system(5)

Methods

1. Study area description

This study focuses on studying the respirable
dust samples to analyze for heavy metals. The
samples were collected while garbage collectors
within the area of Ubon Ratchathani University which
conducted in June 2024. Total of three workers in
twelve samples which the collected form 3 worker
within 4 days of operation.

The garbage collector of Ubon Ratchathani
University works an average of 4 hours per day. They
collect waste from a total of 40 points within the
university (Figure. 1), The collection of respirable dust

will be conducted continuously each worker 4 hours
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per day, from Monday to Friday. The sampling will be
conducted during the period when the employees are

working in the waste collection area within the

university.
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Figure 1. Waste collection points mapm

2. Sample collection

The respirable dust and personal dust
sampling were conducted by collecting ambient air
samples throughout the working period for 4 hours
from garbage collectors. A total of 12 samples were
collected within the Ubon Ratchathani University area
during June, 2024. The CA-tech zone PCV filter with a

size of 5 Um and diameter of 37 mm. and Aluminum
cyclone, utilizing the TSI 4100 series calibrator with a
flow rate of 2.5 liters per minute according to the
guidelines of NIOSH method 0600°.

Sample digestion prior to analysis follows the
guidelines of EPA Method Number 3051A7. The filter
was cut into small pieces, placed into a vessel and 10
ml of concentrated nitric acid [conc. HNO] was added.
The sample was digested use a microwave digester at
a temperature of 180 °C for 1 hour. After cooling, it was
diluted with deionized water (DI) in a 25 ml volumetric
flask. The sample underwent filtration use a 0.45-
micron syringe filter and a 10 ml syringe into a 30 ml
plastic bottle to separate suspended solids from the
solution before analysis with an Inductively Coupled
Plasma - Optical Emission Spectrometer (ICP-OES).
Analyze heavy metals in the sample using the Perkin
Elmer ICP-OES instrument, model Optima 8000, with a
specified pump rate of 1 ml/min. Focus on analyzing
five heavy metals, Such as Arsenic (As), Lead (Pb),
Mercury (Hg), Cadmium (Cd) and Chromium (Cr)

3. Data analysis

3.1 Assessment of exposure dose.

Process of analyzing the possibility of
adverse health effects caused by human exposure to
environmental pollutants. Which was a quantitative
technique related to measuring and assessing human
exposure to environmental pollutants, as well as
predicting future impacts that may occur. This study
evaluated potential non-carcinogenic health effects
and cancer risk related to inhalation exposure to heavy
metal in respirable dust on garbage collector in Ubon
Ratchathani University. The evaluation followed the
guidelines of the United States Environmental
Protection Agency(m). The five heavy metals evaluated
for health risks among the workers including As, Pb, Hg,
Cd, and Cr. The study explores the relationship
between Inhalation Rate (InhR; m*/day) and exposure
to hazardous air pollutants, particularly airborne heavy
metals. The concentration of heavy metals (Conc,,
mg/m°) per Body Weight (BW) of the workers was
calculated according to the following:

Conc. xInhR

Total Dose = ——— (1)
BW

The inhalation rate is referenced from the
guideline manual for monitoring areas at risk from air
pollutionm which cites the ATSDA agency.
Additionally, the researchers collected personal
information including age, weight, years of service and
working hours, as shown in Table 1.

3.2 Health risk assessment
Use the total dose, which is the inhalation
exposure from (1), 1 with the Averaging Time (AT), to

calculate the Chronic Daily Intake (CDI).

Total Dose
Dl =—"""" (2)
(BWxAT)

Averaging time was over the potential
exposure lifetime, calculated based on the average life
expectancy of the population, as referenced from the
Thailand Board of Investment 2023"?. The average life
expectancy of the male population is used because all
the sample subjects were male.

The methodology outlined in assessing non-
carcinogenic health risk associated with hazardous
materials via inhalation was utilized for calculating the
pertinent hazard quotient (HQ) and the United States
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Environmental Protection Agency investigated cancer
risk related to exposure to harmful air pollution®. The
estimation of the risk indicated as CR (Cancer risk) is

calculated using equation (3)* and (4)®

Exposure or CDI
HQ =———— (3)
RfD

CR = CDI x CSF (4)

The inhalation reference dose (RfD) for the
specific metal component, show in Table 1, is
measured in milligrams per cubic meter (mg/m?). Based
on the finding of the United States Environmental
Protection Agency(“), it has been established HQ
values <1 have no significant risk. In contrast, HQ levels

>1 potential negative health impact. The hazard index

(HI = 2HQ) was used to calculate the non-carcinogenic
risk associated with the heavy metal under study.
Which uses the same interpretation method as the HQ
value. The CR value serves as a quantitative measure
of the possibility that an individual would get cancer
as a result of long exposure to metal with cancer
causing effect in their lifetime. The interpretation of CR
< 1x10° indicates that it may not cause health effects
in terms of carcinogenicity. Conversely, CR > 1x10°
suggests there is a potential for health effects in terms
of carcinogenicity. If the CR value falls between 10
and 10™ it is considered to have an acceptable or

tolerable threshold limit value for potential health

effects in terms of carcinogenicity.

Table 1. Parameters for non-carcinogenic and carcinogenic health risk assessment

Definition Parameter Unit Values Reference
Average concentration of  Conc. mg/m’ Table 2 primary data study
heavy metals
Inhalation rate InhR m’/day 0.83 (Department of Health

(InhRx24) and Department of
Disease Control, Ministry
of Public Health, 2015)
Body weight BW kg 70 (Sample 1,2) primary data study
67 (Sample 3)
Averaging Time AT day 14570.9 (Sample 1) primary data study, (BOI:
13840.8 (Sample 2) the Board of Investment
9095 (Sample 3) of Thailand, 2023)
(Life Expectancy of
Thai male = 74.92)
Chronic daily in-take CDI me/kg.day - -
Parameter RfD CSF Reference
(mg/kg.day) (mg/Kg.day)
AS - 12 (Prayad Kenyota, 2021)
Cd 0.001 6.1 (Thanaporn Maneerat,
2017; Prayad Kenyota,
2021)
Cr 0.003 52 (Thanaporn Maneerat,

2017; Prayad Kenyota,
2021)
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Parameter RfD CSF Reference
(mg/kg.day) (mg/Kg.day)
Pb 0.0035 4.2x10-2 (Thanaporn Maneerat,
2017; Prayad Kenyota,
2021)
Hg 0.0003 - ( Thanaporn Maneerat,
2017)
Result (HMs) found in the fine dust samples exceed the

1. Concentration of heavy metals in
respirable dust

The analysis of heavy metals in respirable
dust samples while garbage collectors were working,
five heavy metals of concern including As, Cd, Pb, Cr
and Hg. The analysis revealed that sample 1 detected
four types of heavy metals: As, Cd, Pb and Cr, the
average concentration of 2.35, 0.7, 0.1, 0.3 mg/m3
respectively. The sample 2 detected five types of
heavy metals: As, Cd, Pb, Hg and Cr, the average
concentration of 2.3, 1.7, 0.1, 2.3 and 24 mg/m3
respectively. The last sample detected two types of
heavy metals: As and Pb, the average concentration of
32and 1.8 mg/m3 respectively shown in Table 2 and

Figure 2. Most of the concentrations of heavy metals

Threshold Limit Value (TLV) for concentration during
an 8-hour workday and a 40-hour workweek, according
to the
Conference of Governmental
(ACGIH). The TLV for the chemicals As, Cd, Cr, Pb, and
Hg were set at 0.01, 0.002, 0.5, 0.15, and 0.01 mg/m?3,

respectively. Accept the concentration of Pb in sample

recommendations set by the American

Industrial Hygienists

1 isn’t exceeding the standard value.
The of

concentrations (mg/m’) in respirable dust that can be

proportion heavy = metal
classified into 3 samples which ordered from lowest to
highest as follows: sample 1 Cd < Cr < Pb < As and
sample 2 Cd < Pb < Hg, As < Cr final sample Pb < As

respectively

Table 2. The average concentration in respirable dust of garbage collectors.

Samples Heavy metals Concentration Avg. (mg/m3) Std.
As 2.35 0.65
Pb 0.7 0
Sample 1 Cd 0.1 0
He ND -
Cr 0.3 0
As 23 0.8
Pb 1.7 1.3
Sample 2 Cd 0.1 0
Hg 23 0.80
Cr 2.4 0
As 32 0
Pb 1.8 1.3
Sample 3 cd ND :
He ND -
Cr ND -
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Figure 2. The proportion of the average heavy metals content in the personal dust sampler

2. Human risk assessment of inhalation
exposure to heavy metals
2.1 non-carcinogenic risk of heavy metals
via inhalation
The potential risk to human health in the
waste collection area was assessed by garbage
collectors by inhalation. By collecting samples of
personal dust particles and digesting heavy metal
samples in the ICP-OES machine, the risk assessment
was conducted according to the U.S.EPA guidelines.
with standard concentrations of As, Pb, Cd, Hg, and Cr
as 0.50, 0.05, 0.005, 0.10, 1 mg/m3 respectively. The HQ
value is greater than 1 indicating that the body is
exposed to a risk factor that exceeds the standard and
is unsafe for health. The CR value is between 10° and
10 indicating that it is possible to have an impact on
health but acceptable. It may not cause cancer or may

cause cancer. Table 3 shows the values. Health risk

assessment results from three sample groups showed
that: sample 1 heavy metals with HQ values were Pb
Cd and Cr, with values of 5.58x10°, 2.79x10° and
2.79x10” respectively and HI with values 3.72x107.
Sample 2 heavy metals with HQ values were Pb Cd
and Cr with values of 1.43)(10’4, 2.94x10” and 2.3x10°
respectively and HI with values 1.36x10™. Sample 3
heavy metals with HQ values were Pb with values of
2.51x10° and HI with values 2.51x10™. The hazard
index of three samples is a value of 1.41x10™,

The non-cancer risk assessment from heavy
metals in respirable dust samples collected from
garbage collectors at Ubon Ratchathani University
found that HI < 1 for all three sample groups. This
indicates that there was no significant health risk from
exposure to heavy metals in fine particulate dust at

levels considered hazardous to health.

Table 3. Non-carcinogenic assessment of heavy metals on human health via inhalation of respirable dust

The average The Hazard HI HI Average
Samples Heavy metals . .
daily dose Quotient (HQ)

As 0.67 -

Pb 0.20 5.58x10°
Sample 1 Cd 0.03 2.79x10°” 3.72x10°

Hg - -

Cr 0.09 2.79x10°”

As 0.65 - . .
Sample 2 Pb 0.48 14310 1.36x10 1.41x10
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The average The Hazard HI HI Average
Samples Heavy metals . .
daily dose Quotient (HQ)

cd 0.03 2.94x10”
Sample 2 Hg 0.65 - 1.36x10™ 1.41x10™

Cr 0.68 2.3x10™

As 0.95 -

Pb 0.54 2.51x10"
Sample 3 Cd - - 2.51x10"

Hg - -

Cr - -

2.2 Carcinogenic risk of heavy metals via
inhalation

This study on cancer risk assessment
found that heavy metals in respirable dust samples
collected during the work of garbage collectors posed
a risk of cancer. The identified metals include Pb, Cd
and Cr with the following values: Sample 1 heavy
metals were found Pb, Cd and Cr with values 5.58x10
®, 2.79x10” and 2.79x10”. Sample 2 heavy metals were
found Pb, Cd and Cr with values 1.43x10°, 2.94x10”
and 2.3x10™. Sample 2 heavy metals were found Pb
with values 2.51x10 shown in Table 4.

assessing health risks related to potential
carcinogenic effects, the acceptable range for CR is
recommended to be within <10 to 10 (less than 10°
® but not exceeding 10 according to US.EPA
guidelines. From Table 4. The cancer risk associated
with inhalation of the metals present in a sample of
individuals. It consists of 3 examples as follows:
Examples 1, 2 and 3 were 3.09x10°,1.12x10°, 9.38x10°
® There is a chance of have health effects in the case

of causing cancer, that is still acceptable.

Table 4. Carcinogenic assessment of heavy metals on human health via inhalation of respirable dust

The average daily The Cancer risk CRaverage CRaverage
Sample Heavy metal dose (CR) (all samples)
As 0.67 7.87x10°
Pb 0.20 8.20x10” .
Sample 1 Cd 0.03 1.70x10” 20910
Hg - -
Cr 0.09 4.35x10°
As 0.65 8.11x10°
Pb 0.48 2.09x10° .
. 1.12x10 .
Sample 2 Cd 0.03 1.79x10 7.91x10
Hg 0.65
Cr 0.68 3.67x10”
Sample 3 As 0.95 - 9.38x10"
Pb 0.54 3.69x10°
Cd - -
Hg - -
Cr - -
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Discussion

Heavy metals are substances that impact the
health of those exposed to them, both in terms of
carcinogenic effects and other non-carcinogenic
impacts. In modern industrial production, heavy metals
are often used as raw materials or components in
various everyday products. Once these products are
used and discarded, heavy metals can spread into the
environment. They can also accumulate in the air and
attach to fine particulate matter. Fine particulate
matter, or respirable dust, is particulate matter small
enough to easily enter the respiratory system. Thus,
heavy metals can enter the body through inhalation,
posing health hazards. Garbage collectors were a
profession at risk of exposure to these heavy metals.
Samples of fine particulate matter were collected
personally while garbage collectors were working. The
average concentration of heavy metals was found in
three samples, ordered from lowest to highest as
follows: Sample 1: Cd < Cr < Pb < As, with values of
0.1, 0.3, 0.7, and 2.35 mg/m?, respectively. Sample 2:
Cd < Pb < Hg < As < Cr, with values of 0.1, 1.7, 2.3, 2.3,
and 2.4 mg/m3, respectively. Sample 3: Pb < As, with
values of 1.8 and 3.2 mg/m?3 respectively. Heavy metal
concentrations were exceeding the limit values
provided by the American Conference of
Governmental Industrial Hygienists (ACGIH). It indicates
that workers exposed to these conditions for a long
time could be exposed to a potential health hazard,
which is associated with the CR value, which indicates
a cancer risk but is within an acceptable range.

Health risk assessments from inhalation
exposure indicated that garbage collectors at Ubon
Ratchathani University have non-carcinogenic health
risks from exposure to the five heavy metals in
respirable dust (HI < 1). The carcinogenic health risk
from heavy metals was found to be within acceptable
limits (CR value less than 10 but not exceeding 10°®).
Similar to the research of Azham Umar Abidin et al”.
there was high-risk level of cancer. Work activities that
could affect workers or have the potential to impact
health, possibly leading to diseases in at-risk groups,
such as cardiovascular diseases; CVD, respiratory

dysfunctions and cancer-causing diseases. However,

long-term exposure could impact health due to the
accumulation of small amounts over a prolonged
period. From observations of the behavior of garbage
collectors, it was revealed that some workers used
improper types of personal protective equipment
(PPE), while others did not wear any PPE during their
tasks.  Therefore, providing standard personal
protective equipment (Personal Protective Equipment
- PPE) as recommended by (The National Institute for
Occupational Safety and Health - NIOSH), which has
suggested implementing personal control measures. to
workers during their tasks, may help prevent and
reduce risk levels.

Conclusion

This study found that the concentrations of
heavy metals have been shown to exceed the
concentration limits set by the TLV. The HI values for
the target metals, which indicate non-carcinogenic risk,
were found to be 3.72x10°, 1.36x10 and 2.5x10™ with
a combined average of 1.41x10”. The cancer risk
average was 3.09x10°, 1.12x10” and 9.38x10° with a
combined average of 7.91 x 10°. The results found that
there is no significant risk of non-carcinogenic health
effects (HI < 1) according to the U.S. EPA guidelines,
and the cancer risk assessment was within the
acceptable risk assessment criteria outlined by the U.S.
EPA guidelines, with cancer risk (CR) values ranging from
107°<CR<10™", which are considered acceptable. Which
is associated with the concentration of heavy metals
exceeding the TLV. However, long-term exposure to
heavy metals can impact the health of garbage
collectors. Appropriate risk control measures should
be implemented, and personal protective equipment
should be provided to employees to reduce and

control the level of exposure.
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Fdndry: Ussiilumnuidesugunin / amilusnmabiudemas / @3N BTEX
Abstract

The objective of this research was to assess the health risks of fuel service stations employees via BTEX
exposure from 8 stations in Phatthalung. The data were collected using a questionnaire which was divided into 4 parts:
personal information, health information, Symptoms and abnormalities arising from work and behavior related to
exposure at work. Regarding Health risk assessment, it was analyzed using risk matrix (the likelihood and impact). 47
Petrol Station Workers in Muang, Phatthalung Province were choose by purposive sampling. Data were analyzed by
descriptive statistics. The results showed that some employees had symptoms as headaches, dizziness, fatigue in the
mild level (23.4%) and had vision, nausea/vomiting, cramps and blurred symptoms for moderate levels (8.5%). The
behavior related to BTEX exposure of the workers are at a good level indicating to a good behavior of self-protective,

and ingestion, inhalation and skin exposure. Moreover, the workers do not smoke and consume alcohol beverages in
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the work area. The workers also wear a face covering and long pants while working and then changed clothes and

take a shower immediately after work every time. As a result, the health risk assessment was at a low level. However,

these finding recommend the workers have annual health check-up program for health surveillance program.

Keyword: Health Risk Assessment / Petrol Station / BTEX

unin

nanfnistasalaauulul 2566 Usewnalned
Srurusnaavsifouazauiiussing a Suil 31 Suney
2566 fisTUAUIAY 44.17 E1udy uTuain a Judl 31
Surau 2564 Andudesas 4.39' wazdeluunldudiay
disduluyng® shldaauuinisidudemaday
sndudealaliusnmsiiolifisameuazasnadossonin
Foanisvasdlduinsfiiiuanndusildinisdvadiag
wiinnuidluauuimsiaanivimsisiudoma i
1ty seyaniduimsiifudemadundazusiad
wssuUsEana 7 auseaniil wikssnunguifaslalivnue

lunsuuRauunddn wiludnuinisordnidlaniasu

v v A

duiadsnnauiidessieauninle msujuiluaaiduinig

¥
% IS

YD NA N MANEANWUL Y WU F11N9U N1SUSAS

ot

A

v v

diudemas wandes uazadtlnantiudemas’ Ing
Lawwmwmﬁﬂ135’1ﬁm%@3m5qqm¢m 7 v difuuuBu
(Benzene) fiLwa (Diesel) 8 20 (E 20) tHudu vaugwiingu
annduimsthiutemdsujoRnurziloniaiududa
miﬂimaumjmﬂmcﬂ (Benzene, Toluene, Ethylbenzene,
Xylene: BTEX) @sansnguiine BTEX) iuasiaiidunse
lunguaisdunidszivedny (Volatile Organic
Compounds: VOCs) Usenaulumeleseirevetasiuuiu
(Benzene) Ingdu (Toluene) taiialuu@u (Ethylbenzene)
wazladu (Xylene) Snadafussdusznoulutisi
Wasidonsiuiaifuiv diufwasaziiuuudy dm
wasndnfaaiaisug > arsmariiduansseieded
anunsavwdeuluennia 1 uwariu dellnansznuse
aunmvssszvvukasdunden  laugitusznouendn

v
=1

fazillonanazlasudunsivansngu BTEX Faduansngy
nfianudulegs sewelaie nlinmsilldluanamnssy
96190 T19U9UaE W IENUIRBNITWNINTE8VRIENS
ngu BTEX lueinialdlunatenuigu Tutunlseauy
gravnssy aaduinisuiduieinduazusiund
! & v 5§
N59519 MUY sy
M3TUdNaaNINGN BTEX @unsndananagunIn

v
o

MINANTENUITTEEAULAEIYEZNY Inen1Tdulaasngy

BTEX Tuszduaududugdlussorduanaviliineins
FEAELABIAT YN kAYAD TINTIBINNTINIEY UinfTuy
uazaduld drunansenuszareIeinauLAse
Tsnuzi3e Ingamznisdudaansiuudu aunsansliiin
Tsnuzdadiaidonum (Leukemia) uonainiidsonadsuasio
sruvUsgamuazszuuduiug " aann1sfinwives ATSDR
? wuhmsdudaasiouiulussezenasadfiunnades
goansiinuzisufiadenynn warinaneszuugiiduiu
aanndesiunsAnwninauululssmalnelaensensi
arm13ngn’® dliduigusuluiuilndlssnudlnedd
Auidssgeiensiinlsamadumelonaslsaugids uas
World Health Organization (WHO) ™ wanslsfifiuians
Ingduuagleduaiunsayialeseuuuszamadiunansvin
Fudalutnaumnuazdeies® 9nnsdnvinansgny
auamvesuidinuluanifivinsidudemas 1ng
Tongsantia U etal."? fsiladeiidanansznudequnmyas
wiinuiufiReuluamdthiudomas wuin fevaz 75
yosnguniinashmififuihiuiionslafisszasdann
NSFURAATILNELUUTY dannfoIfuNISTANYINIG
Usziiuanudsannnisdudaiuudu wudt wiinaeud
Ujdasnuduidiiuiianudedunisdudauazladu

£2,13-14

Hansgnugandmunaulunguuavndes FIA1U50

WhgsemelalaenisSududanisnismels nsfuuay
Ramifdliidngsnenie andunszaneidngdetorzdiuduiia
Foauarluifu Tnsazgnazasluidoidoluiiu'® wansdsn
fcjﬁumwmﬁ”muu%nmﬁama%uﬁwﬁu 100 AU NULHES
dudaans BTEX IUgymiavnimenisseuudseam 73%
sruumadumela 57.5% a1n1ssvuudaaniy 52.5%
sosan i srvutilauazviasn® Mnseauideiiinu
uimudn wiineluaniduinnsdtu duseiRennis
HaUNAaINfiwedasiuuduniISouay 68.40 UATNANIS
Usziliunaidoseguandifinnsanssfiunugulsves
a1nsiaUnFAkazsEAunsAudaa siuLay wudwidnau
Yoway 36.7 fimnudeduseiuganitiooniuld uags
FINUNGHBINTTLALABIANT AN WAL TEUUNIUAY
mela Yaaraund angdinmies o siufisdawasoans

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 56



NsansmnuUaenieuazdndey 97 33 atud 2 Wounsngieu — SuAN 2567 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

Wugnssu lnenuanulufivdenugnssunuludud iR
luaarfiusnisundiuemadduszduigauazenaneliiin

uziSwieUusznova1nly

IINNANTENUAUFVNINIINNTHUAAA1TNGY
BTEX %uU31 $3Unalanneinsnsuitaymiasauaguain
MvuANInsgIun1TUaReats BTEX lugnaivnssuuas
wvdsiindug® n1siisefiazasiaaounuain
dawndey WounsieyanmA e INALAYSEAUAS BTEX
ftinsgnsasnsaguresssmelng i andagudifnse S
asafiilesiusndeyauazinaunanssuainans BTEX
wiegndlsfmumsusziiunandssiugunimudsises
Aannuuazidiszds dadunisdnuiluadediitesjadnu
AudssdnuguanaInnsTuduiaasnay BTEX wagnis
uanieINsionadnaifeaioswnanmsvihnure ey
ﬁv‘hmﬂuamuv’%ﬂ'ﬁﬁwﬂuﬁaLwaﬂuﬁfwi’mﬁmqmﬁalﬂu
wuamalunisUszifiumnuidssiegunmyesniinaud
I#$ududaansngy BTEX Snitsihdayadiléulddmiuns
s Tsgunmiaziuamdunisivuaunsn1sn1sinnig
o1fouisuazanulasnsvlunguordwilsoly

s

nQUszaeAYaINITIY

ileUsziiiumnudssegunmLaze1NNsIINSg
fusaansngy BTEX vaaminau
Wanliun1side

mATeidunmsanvBdise (Survey

research) Aidnwenmsannisufinuiionaiinaiien
iesnanmsinuvesinnusaznsusziiunandss
suguamvesiinauiilesuduiaasngu BTEX Tuanu
vinmaihifudemadudmiaings laonduiegadaidon
WUULIZA9 (Purposive Sampling) 113U 8 Wi 3
Ufthnuluamiuinmmisudemdnualvgfiddluan
guneidles 1. ings 91w 47 au lagldinasilunisdadn
Wy (1) fwmisnu (2) engmsvhaulaisnii 6 ey (3)
vihaulsitfesndn 3 Susiodawi Alarwasinslaidngau

A13799 1 sEAuNgRnIsuNISTUdNNE

n933e Tnevhnsiiudoyaseningiui 15 Surew 2565
— 28 fuaius 2566 myideluadediunizoys®
FFussadelunyudanauenssunisasesssunsidely
wywd anUwIdeuazia unInendevinga (COA
No.TSU 2022 214) tufiniauil 0498 lnedeyadusives
anaadnsasgnifiusnwimuduresioya
w3esilafldlunising

iwsesiloflfluaniide fo wuvaeuay
(Questionnaire) Usgnaudig 4 du lawn

dwil 1 deyadiuyana  FRounuvaeUa
anwarmauduwuuidonnaulsenauiie e 0y
ANUAMN SEAUNSANYY  AUVUY S8EEIaIN1STnaTu
Usgdinisvineu msvhawseiw/duanv

dwit 2 doyaquam Wunvuaeunudeyadiu
guaw w8 do  dnwadawdunuudenneu
Usznaue 15ausedin n13niagunmdsedl niseay
s mstuan  msanldgunsaifiesiuduyanavs
YU niseusufeudvinia nsiniunsdeu
AULNEY 81M15INMTTUENREANT BTEX

dnil 3 emsuazanuAnUnifiAatuaInnTg
ViR Wusuvaeuanudeyasinernisuazauiaung
ﬁLﬁﬂ%u%ﬁﬂﬂﬂiUﬁﬁ@ﬂ’m w1 98 dnvasmanndu
wwudenmeuensuararmAnUnAfiAnduanns
UTRM fivstsrfumusunssvesensldud liflerns
91N3Lanes 81N133EAUUIUNAN WATDINITTLAUTULSS
dwil 4 msfududawesfoRdlumsien
wuuaeunteyalonanisiuduianarufuadalunis
u Tnedssyndann guing seduiies uazmmue " 31w
15 4o anwazmonudusuudenseu 3 duden lnede
fomudsauliirzuuudsiifo liee (0) viads (1) wagyn
p¥s 2 uadliazuuudemniudan fd lhes ()
vuads (1) LLa%nﬂﬂ%ﬂ (0) Feannsnhanuvanainasily
nsUssiuszdungAnssunsiududia dwnsned 1

YIAZUULIIUIN wlana YIIATLUUIIIAY wlana

0-0.67 A 0-0.67 JFuls

0.68 - 1.34 J1unang 0.68 - 1.34 Junang
1.35-2 UJSuusa 1.35-2 Q

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 57



Nsasnmdannfouasduandon T 33 atuil 2 WeunsngnaN — Surem 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

nsUsziiuma 1 3 91n1suazANURaUnANLAATuIINNISUSURIIUAS
NsUsElUsEAUANAEESARgUA AN S M15°99 2 wagdun 4 lonalunisuduiaans BTEX lnedl
13 BTEX veaminau szAwinannsaanzuuuludy TUABUNTINALUUUAINITIN 3

] % | A
M99 2 ﬂ’]ﬂ'ﬂﬂgLLuuﬂ’J’]iﬁqULLN%@ﬁ@’lﬂ?i (@un 3)

2IN5HAzANURAUNR FZHUAUTULSIVIIBING
laiflonns 1
fonsidntey 2
fonsseauUunans 3
flonsszauguLs 4

A15199 3 Nstvrzsuulonalun1ssudunaans BTEX (@i 4)

Tonalun1ssuduna d29AZUUY szaulanalunsSuduns
oy 0-10 1
Junang 10.01 - 20 2
N 20.01 - 30 3
Mnduariaruuuluudazdiuniguiuiie dostequnmvesntiniuiléfuduiaans BTEX Idog
Usziussiumnudes deazdaeliaiuisausyifiuaiy g wasmnzan fmseil 4

A13197 4 SEAUAMULEAEARFUNINAINNTANREANT BTEX Yaentinaiu

TonnalunnsSuduns

STAUDINISHAZANUAAUNG
upe (1) Yrunans (2) 110 (3)

Taiflannis (1)
a @ v
T91n15Lanuay (2)

1 2 3
2 il
To1n155zautunans (3) 3 6 9
q 8

191N13IEAUTULTS (4) 12
n1sdnseauadss Wotazwuuludiui 3 deosuunans 6-12 Azuuu Jaegluseiuanudswnn 6
wag @il 4 ey mnauilawiniu 1-2 azuuu 90 M13NA 5

agluszduauideates 3-5 azuuu dnegluszauadny

AN51971 5 NNSINTLAUANULEEN

AZIUY 3ZAU sEAuATILEES
1-2 1 oy
3-5 2 Yunang
6-12 3 un
wuvasuauildmiaseadiildiunsnseaou Congruence: 10C) laA1 10C Wiy 0.98 wagNAgaUAIM
mdisinsadaien (Content Validity) mn@l%wzmg Undede (Reliability) vosuuva@DUn A8 Cronbach's
$19u 3 v dehuinszdauaenndendaien Alpha lenaananindedie 0.92

InglgigmAnatianuaenndos (Index of Item Objective

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 58



Nsasnmdannfouasduandon T 33 atuil 2 WeunsngnaN — Surem 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

nsATzidaya nausieg1eUsEnaumMenngMuIINanIduinig

nyideyan1sAnw Iagldatimganssauun thifu 8 uvia $1uau 47 Ay Belidnvasiiu Ao daulvghdu
(Descriptive Statistic) l#uA Aa1ud Sovaz Auady waz memds (Govaz 80.9) o1giady 22.4 T anunmlan (Fou
drudonuunasg ar 66.0) wazszaunsAnwdseufnwineaulaie/Uaw.

($ovar 51.1) Wunidnauduidudevay 74.5 lavdiu

WNaN1539e - ‘o sy .
Ingifivsgaunisabirauainit 1Y Sevay 59.6 Lazdiu

dauanaluvanguniadgng o C e et ad . o
v : Tnvingu 6 Tusiaduan laeddaluenisvingu 6-8 $alus
fOU 5088 76.6 LAY 80.8 ANUAIAU AILAAILLAISIN 6

d' ¥ ! ! U 1
A13199 6 VILAFIUYAAATDINGUANIBEY (n =47)

anwazdayavainguiiegig 317U (AY) Sawar (%)

LI

618 9 19.1

VAN 38 80.9
21y (V)

18 - 25 21 a4.7

26 - 33 10 21.3

34 -41 5 10.6

42 - 49 5 10.6

50 FulU 6 12.8
Mean (S.D.), Min-Max 22.40 (7.30), 18-54
#01UNN

Tdan 31 66.0

gusd 11 23.4

wing vE1ie weniiueg 5 10.6

AU

NUAMULATT S 6 12.8

wifnauasugethiuedes 4 8.5

B 2 4.3
¥augaiivimsinfudiowdwvisiiduszaziaa

fndn 1Y 28 59.6

1-5% 13 27.7

6-101 1 2.1

110131 10 Y 5 10.6
Aeunthilvinuassihaugandunsindudemaantouvioli

bAE 22 46.8

laiay 25 53.2
i Tusoduani

q 2 4.2

6 36 76.6

7 9 19.1
MRt lusdatu

6-8 38 80.8

9-12 9 19.2

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 59



NsansmnuUaenieuazdndey 97 33 atud 2 Wounsngieu — SuAN 2567 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

NanIsANETNEANUFUAIN

HaN1sANYIAUgIAINYRInTnuandusni sy
Wornasnudn dulnglidlsalszdnda Sovaz 89.4 uaz
Lilasunisnsrguainsednl Seeas 66.0 iatindnaula

M19199 7 TOUAFUNINVBINGUAIDEN (n =47)

guyvdnazlifiugsn fovas 87.2 uay 78.7 muddiu u
aglsfinuntinauanldeunsaifestudiuynnavuy
U Fovag 97.9 Bnialdsuniseusunoudihau
Fouaz 78.7 warli13INaUTUNIYOUAULNEY Seuag 55.3

Aadeyalunisned 7

anwazdayavaingusiiagig

U (AL) $ouaz (%)

1saUs2aA7

g 5 10.6

1aid 42 89.4
N159599gUN MUY

i 16 34.0

ifi 31 66.0
guynis

o 6 12.8

laigu 41 87.2
AsE

A 10 21.3

laify 37 78.7
nsaaldgunsailesiudiuynnavazufineu

14 a6 97.9

1ail4 1 2.1
AN5BUIHABULYINNU

lmgmiamm 37 8.7

Lilasuniseusy 10 213
W W15IUNTTTDUAULNG S

RIRERRY 26 55.3

Talitnsu 21 a4.7

v
a =

HANISANEI8INI5HAZAINAAUNATIAATUIINNIS
UfjuReu

nan1sAnwwandbiniiud 29 auldfiannsiaunfiann
A1991197U @7 7 Aauilennsiantey WU UinfAsusuay

Veudswe Govay 23.4) 191019AURY niaLAdLaYy
gounde (Seway 14.9) szAelAedayn (Geway 8.5) uag

nausieg19 11 AY IszAue1n1suiunans u 811
w31 pduld/edounaznzaiinniign (Fovas 8.5) 9103
duaw/fugs wiunihen Ravidslusl/uauiou (Gevay 6.4)
nailosounswanidensanaulsiiu Gosar 4.3) 91
%’ayjaﬁmmiaﬁ’uﬂmlﬁdwmmﬁmuﬁlmy'ﬁmmLﬁ'm%’aﬂﬁ’u

12-14,20 & s
8

ANSAUNAENT BTEX AIR15197

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 60



SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024

Nsasnmdannfouasduandon T 33 atuil 2 WeunsngnaN — Surem 2567 ISSN 0858-4052

= v a ad a £ a wa
13790 8 EUEJHﬁLLﬁmEJWﬂ’liLLagﬂ’J’mw@ﬂﬂGWILﬂﬂsuuﬁ]’lﬂﬂ’ﬁﬂgum’m (n :47)

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

Lifisnns  éndee U Uunans WA FUUS U
29 (61.7) 7(14.9) (Bowaz) 11 (23.4) (3awaz) 0 (0) (5ovaz)
DOULNEY 7(14.9) duan/ius 3(6.4) AMEEn/donae 0 (0)
Uanfisue 11(23.4) a3 4(8.5)  vunah 0 (0)
Heufsue 11 (23.4)  welalidu 0 (0) HulsaugiSe 0 (0)
ITANYLADINN 2(4.3) WUunten 3(6.4)
sgAeLARYn 4 (8.5) pduld/onTeu 4.(8.5)
\ume 3 (6.4) Rovlslud/uavdou 3 (6.9)
melaldagain 2(4.3) néieseuuse 2(4.3)
o 3(6.4) 9N5du 0(0)
thynlva 0(0) AYATI 4.(8.5)
Rantluwiy/ien 1 (2.1) \doneonmulsilu (4.3)
FuRamiyiiuwes 7 (14.9)
\Joawns 0(0)

nansANYINISTUduREwazUfURG U399

nan13Anlun1ei 9 wansliifiudn nuudegng
dwlugiingfnssunissududavaznisujuadalunis
ailuseaud lnenuin ﬂﬁjmé‘hasmﬁ'wmhiquqﬁ/m
uvuzUFoavinau warlifugsn/ifed/indesiu
weanesedluuiuivhy Sevar 83.0 vaengudiog1y
vhawlaiAu 8 Falusdetu Snvlandusegnannninfesay
95.7 analdindnayn auldgaiin/seavhiiunlaldiinda

wazanuldnianssnennsUifnunads Seuaz
76.5 vesnguietauAsudeiuazeruiviiauaren
srametuiidiodniy egrdlsiniuenadivimginssud
nelminlenialunissuans BTEX lawn nqudiegsduria
ihiulaensaduuieniefosas 70.2 Snvianguiiedig
11nNi15e8a 57.4 ﬁ‘wqaﬂism%’wizmummi/ﬁmﬁw
vaurUfURnuluuinaiufuieu wasndudedidiu
TngfldanldgaiiovasufiRnuuarivsndsiigaauntu
ihifunnadafiufiRnuiesas 55.3

M19199 9 A1AND A1SEERY AlRALLArdIULTEAUNINATFILYRINAUAIRE NI MUNIUNGRNTTUEIUYAAR

(n =47)
Y v v v gy - v o — AU
Jayamssuduianayuuncm nAnssulunsSududaens X D -
. gAY
Tunsviau : T T
Lhpa(%)  U9ASA%)  NNASI%)

Laudafiuiniulagnss 5(106)  33(70.2)  9(19.1) 109 0545 Uunans
2.gUUns/eidu vaus U iRy 47(100) 0(0) 0(0) 0.00  0.000 Q
35M0UKNN9T 8 Filussiatu 39(83.0) 1(2.1) 7(14.9) 032 0726 A
4.A1a351/1085/\A509RLLANDTRA LU IMTIVINGY 47(100) 00 00 0.00  0.000 7
sduiadulessivevssinunasniianluve 1(2.1) 21(44.7) 25(53.2) .

aom 151 0547  Usuuss
Uausnu )
6.myaldgalevaruifnu 26(55.3) 8(17.0) 13(27.7) 128 0877  UTuuss
7.myaldgari/seariniundalaiinga 2(4.3) 2(4.3) 43(91.5) 013 0.448 A
g ldsudnk LAz IANNATDIRTINETUA 2(4.3) 10(21.3)  35(74.5) o

4 a 0.30 0.548 f
Wieldinau
9.ganunauiniunnATIU iR 3(6.4) 26(55.3)  18(38.3) 132 0594  Uuss
10.5uUsgmuems/Autvasuunnu 8(17.0) 27(57.4)  12(255)  1.09  0.654  U1unans

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024

page 61



NsansmnuUaenieuazdndey 97 33 atud 2 Wounsngieu — SuAN 2567 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

M19199 9 A1AUD A1FEERY ALaRLLadIU B ULNIATIIUYRINALAIRE NI MUNIUNGANTTUAIUYAAR
(n =47) sip

y v o . - v o — e
VOLANTIUFURALAT U URAR noAnssulunsSududaens X SD -

. NEANTIH
Tunisvinau , z z

Lps(%)  U19ATA%)  NNASI%)

11.5uUsgmuamns/Auinusamu iR 9(19.1) 26(553)  12(255)  1.06  0.673 Uwnan
12.8dlereuiudszniue/fuh 0(0) 20(42.6)  27(57.4) 043 0500 f
13.msaulddUnaynvaiz U uminu 0(0) 2(4.3) 45(95.7)  0.04  0.204 7
14 awilddenruey/Jasnuvuvasu iR 12(25.5) 12(25.5)  23(48.9) 0.77 0840  Uunany
15.auldnsnsemenvasuiRny 0(0) 2(4.3) 45(95.7)  0.04  0.204 A

n15UsEiiuANLEB9INNNSEUNE BTEX

WITNTUNTEAUAIILTULTININDINTTLAAINY
AUVa nudinguiegnsiuandnaudnulyl

2 nswaziannisiisadnies Seuay 50.0 d@runtnanu
WasudethiuaIomu laiflenns esas 50.0 denns
WAntes wazilennisuiunaie Seuay 25.0 wazdudiu
1w 2 au hifle1ns wag Jensuiunais Seway 50.0

191153110 Soway 65.7 Ha1n15ianties Sauay 8.6 way

. . . o o oa f9mN5197 10
9171150 UNa19 9 AU Sewar 25.7 wiinauwAvLTe skl

M19199 10 FEAUANTULTIVDIDINTIINNITFUTURAAT BTEX musiumisatu (n =47)

FTAUANTULTY 31U9U (Seway)

Joua . -
v Lifiennns andes Uunane guuss
AU
wifnanudsigiu (35) 23 (65.7) 3 (8.6) 9 (25.7) 0(0.0)
NHNULATLTES (6) 3 (50.0) 3(50.00  0(0.0) 0(0.0)
wiihauasugethuaies (@) 2 (50.0) 1(25.00 1(25.0 0(0.0)
Bun (FUsu) (2) 1 (50.0) 0000  1(50.0) 0(0.0)

ilefiorsansyduTonalunisdudaniusiiums
U wui ngudmegeillenmalunissududaanseglusedu
toy Tavdianesianndeyalumsne 9 Fennaufuisy
wagntnanuwades Tlenasududatios Souas 71.4 uay

Sp8ay 83.3 MUAIAU WHNINUUABUE8UITULATRIT
Tenalun1ssudunaszauuIunans 5e8ag 75.0 Aduandlu
A15197 11

A15197 11 TanalunnsSuduaans BTEX Ransansnusiwiuaany (n =47)

Y TonnannSSUFUAE
Jaua "
Y un dunans SIhtd)
AU 99U
NUNUGANUILTY (35) 0(0.0) 10 (28.6) 25 (71.4)
nnMULAYTS (6) 0(0.0) 1(16.7) 5 (83.3)
nnMulasuangUNsUASed (4) 0(0.0) 3 (75.0) 1(25.0)
au (2) 0(0.0) 0(0.0) 2 (100.0)

NANISIATIENTEAUANUELIINNNTTUNAENS
BTEX #4@15199 12 WUIMNEAIIUEn 10 USA1SUIHU

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024

BRI SEAUAIULELILRY TANTNIUALAULALUNTY

@

NN ULAYLTESHaTNUNUUABUA18UTULATRITTEA U

page 62



NsansmnuUaenieuazdndey 97 33 atud 2 Wounsngieu — SuAN 2567 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

ANNULAYN DY Seuay 74.3 Spvay WAy Sevuar 50.0

ANUFIAY

AN5197 12 S¥AUAINILEEIINNITSUAURAANS BTEX MUGILAU9Y (n =47)

. ATLLUAMUEDS
A -

N un Junang Uay

AU
wifneuiuthiy (35) 4(11.4) 5(14.3) 26 (74.3)
wilnauLABTYS (6) 0(0.0) 1(16.7) 5(83.3)
wiihauasugnethuaies (@) 1(25.0) 1(25.0) 2 (50.0)
3uq () 0(0.0) 1(50.0) 1 (50.0)

dyUuazanusena v uarlifugs/ided/inTesduueanesedluuiimi

nsufuaslunsiausazngfinssulunisiu
duilalaesineglusyiud Ingaznuimidnauiinisusinie
Afndauaranldgunsnitlestuiiarunsadosiunsdura
1§ wiheudnivgdeudefviooumiuiinguannu
fins&afedeufuusymunienuinidulsysn wine
vrsdrulafuusemuemaviohuiilurnzufifuas
UihnuiuftRnu Ssaeandestueinisuazeufinunid
Antulneulduansennis Wefinnsandnuazernsiinu
Tunquiiograuniian 3 Sufunsn Téun Uindswe/dou
Aswy sewmnds Aulwily/Auuas audiu Jiaenades
fumsAnufinuanves Hardthakwong B and Chaiklieng
S filgussidiuanudsanisdudaans BTEX Hiumnenis
mela wuindennisvindsee Juss geumds doin1sna
szuumaiumela® wudeatunanisfinuvesidewas
#9AARBINUNISANYIVBY Umakorn Tongsantia et.al™
wulmidnauidudaasuuduiionswuieatuiietin
Asuy doumdsuassyaeiiosfidine wavaInnIsAne
ANYNYB91NTTLIRL N Agaluninauiu iRl

aonfnduoindaly 9. 5¥899 WU Aa1N15UINIR

(49.0%) TU9 (42.5%) LAz 1ATEA/BINITAURY (38.5%)%° U
ogslsAnuiinmnenuninnuiiduiaasnguiuuiuas
gduflonnisidune szaneifes seAefiesnawazRIn
st woendanilosouuse®?

dmfunisusziduainudsssiuavaimegluszfudn
osnnwdinaudingdnssulunsufifauuaznisiu
duraans BTEX Tnesamegluszduiia laogléainnginssu
msdesfunulesiiduazmsuduianiamsmela n1siu

WagN1aRInTs 01k wilnauliguyns/enduune g on

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024

iy wilnawanlddUaaynvuguiRau winau
aaldgaiiy/seaniiundaldfndauaranildaniansien
s1vurUfiRcunnass uagniinnudsudediuay
ouhauazeeseneiuiiiedna fauanssann
N13AN¥1989 Umakorn Tongsantia et.al” wag Thidarat
Songchat et.al’” IivinsAnwuszidiueadssdeguamn
Tnefsydunnudssiiunatssefuge eswnainiinng
NI TEAUAULTUTUYDIAT BTEX Tuussenienig
IUTINAE

15 BTEX a1150d9HansenudagunInlauin
yiotiestuagiunissududaans viavesans Ui
1950 szovnaiiléSududia aonndestunisfnuniiciun
19202125 yinnsyszifiunnuiAssdequnnainmsyudus
a3 BTEX vesmihaluninauaniuinishiudomas
JUATIEARAVNINVBINTNIIUIINATLATUNSHUN RS
BTEX Guagfuaududuresarsiildfududa a1n
msenwasulddiminaudnginssunistesfuiislunns
aneandAsnnsdudaans BTEX dadunisduiiuniadh
seiiguainlangni1sinniun1sdulaans BTEX agns
alaneuazn1InTIRRNTesauNanInIa LRy
vosnagmslunisannsdudaans BTEX lungumiinaud
yhandluanduinmaisiu iedesturanssnuitoraiatu
lusvezen

AnAnssuUsENA
FideveveunseauguivRauluaniuinig

LY

diugamdsly sunedias fandanivas Alianungan

WJuegaflun1snauwuuaaunIl 81U8ANNALAINLAY

Ya o

aug i Idedlunsriusudeyaluadsil

U

page 63



NsansmnuUaenieuazdndey 97 33 atud 2 Wounsngieu — SuAN 2567 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

LONA1991989
1. Divisiontransport Statistic Group, Department of
Land Transport Planning. Transport Statistics Report.
2024 [Cited 2024 April 12]. Available from
https://web.dlt.go.th/statistics/index.php,
2 . Chaiklieng S, Suggaravetsiri P, Autrup H. Risk
Assessment on Benzene Exposure among Gasoline
StationvWorkers. Int J Environ Res Public Health 2019
Jul 16;16(14):2545.
3. Thetkathuek A, Sirivarasai J, Pattama Polyong C.
Prediction of Workers’ Health in Gas Stations in Eastern
Economic Corridor (EEC) for Screening Purpose. 2021
[ Cited 2023 October 18] . Available at
https://kb.hsri.or.th/dspace/handle/11228/5387?show
=full
4 . Thetkathuek A, Pattama Polyong C, Jaidee W.
Benzene health risk assessment for neurological
disorders of gas station employees in Rayong Province,
Thailand. Rocz Panstw Zakl Hig 2023;74(2):231-241.
5. Anigilaje EA, Nasir ZA, Walton C. Exposure to
benzene, toluene, ethylbenzene, and xylene (BTEX) at
Nigeria's petrol stations: a review of current status,
challenges and future directions. Front Public Health
2024;12:1295758.
6. Chaiklieng S. Risk assessment of workers' exposure
to BTEX and hazardous area classification at gasoline
stations. PLoS One 2021;16(4): e0249913.
7. Chaiklieng S, Pimpasaeng C, Thapphasaraphong S.
Benzene Exposure at Gasoline Stations: Health Risk
Assessment. Human and Ecological Risk Assessment:
An International Journal 2015;21(8): 2213-2222.
8. Kuranchie FA, Angnunavuri PN, Attiogbe F, Nerquaye-
Tetteh EN. Occupational exposure of benzene,
toluene, ethylbenzene and xylene (BTEX) to pump
attendants in Ghana: Implications for policy guidance.
Cogent Environmental Science 2019; 5(1):1603418.
9. Agency for Toxic Substances and Disease Registry
(ATSDR). Toxicological Profile for Benzene. Atlanta: U.S.
Department of Health and Human Services. 2020 [Cited
2024 April 12]. Available from
cdc.gov/toxprofiles/tp3.pdf

https://www.atsdr.

1 0 . Department of Disease Control. Annual
Performance Report of the Chemical Surveillance
Center in 2022. Bangkok: Ministry of Public Health.
[Internet]. [Cited 2024 April 12]. Available from
https://ddc.moph.go.th/doed/pagecontent.php?page=
888&dept=doed

11. World Health Organization (WHO). Guidelines for
Indoor Air Quality: Selected Pollutants [Internet].
Geneva: WHO; 2010 [Cited 2024 April 12]. Available
from https://www.who.int/publications/i/item/
9789289002134

1 2. Tongsantia U, Chaiklieng S, Suggaravetsiri P,
Andajani S, Autrup H. Factors Affecting Adverse Health
Effects of Gasoline Station Workers. International
Journal of Environmental Research and Public Health
2021;18(19):10014.

13. Tongsantia U, Dacherngkhao T, Chaiklieng S. Health
risk assessment of BTEX exposure among gasoline
station workers. The Public Health Journal of Burapha
University 2021;16(1):134-146.

14. Chaiklieng S, Suggaravetsiri P, Autrup H. Biomatrix
of health risk assessment of benzene-exposed workers
at Thai gasoline stations. J Occup Health 2021;63(1):
el12307. 15. Hardthakwong B, Chaiklieng S. Risk
assessment on exposure to BTEX among food
restaurant workers at

dam tourist attractions, North Eastern Thailand. Safety
and Environmental 2019; 4(1): 67-75. (In Thai)

1 6 . Chaiklieng S, Suggaravetsiri P, Tangsawad S,
Pruktharathikul V. Health Risk Assessment via
Biomarker of Benzene Exposure in Gasoline Station
Workers. Journal of Health Science of Thailand
(2017);26(2): 272-280. (In Thai)

17. Marganda S, Ashar T, Nurmaini. The effect of
toluene exposure on central nervous disorder among
printing workers. Indonesian Journal of Medicine 2018,
3(3), 125-133.

18. Chaudhary R. Hazards of Xylene. J Adv Med Dent
Scie Res. 2019;7(5), 29-31.

19. Pollution Control Department. Annual Report 2023.

Bangkok: Ministry of Natural Resource and

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 64



NsansmnuUaenieuazdndey 97 33 atud 2 Wounsngieu — SuAN 2567 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

Environment. [Internet]. [Cited 2024 April 12]. Available
from https://www.pcd.go.th/wp-content/uploads/
2024/06/pcdnew-2024-06-05_09-41-18 199431.pdf
20. Polyong CP, Thetkathuek A. Factors affecting
prevalence of neurological symptoms among workers
at gasoline stations in Rayong Province, Thailand.
Environ Anal Health Toxicol 2022;37(2): €2022009.

21. Songchat T, Buasod R, Hongkul R, Weschasat T,
Akkeesuwan A. Health Behaviors and the amount of
total volatile organic compounds (TVOCs) of workers
in fuel stations: a case study in Surat Thani
Municipality, Muang District, Surat Thani Province.
Thaksin University Online Journal 2022;(2): OSHE-
14(12).

22. Chaiklieng S, Suggaravetsiri P, Kaminski N, Autrup H.

Exposure to benzene and toluene of gasoline station

workers in Khon Kaen, Thailand and adverse effects.
Human and Ecological Risk  Assessment:  An
International Journal 2021;27(7): 1823-1837

23 . Geraldino BR, Nunes RFN, Gomes JB, et al.
Evaluation of Exposure to Toluene and Xylene in
Gasoline Station Workers. Adv Prev Med 2021;5553633.
24 . Chotana Phrueksa, Chaiklieng Sunisa. Toluene
Exposure, Adverse Health Effect and Health Risk
Assessment of Workers at Gasoline Stations or Similar
Pollution Exposures: A Systematic Research Review.
KKU Journal for Public Health Research 2020;13(4): 31-
40.

25. Songpun N, Pruktharathikul V, Chaiklieng S. Benzene
Exposure among Occupations at Gasoline Service
Stations. KKU Journal for Public Health Research
2020;13(1): 60-66.

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 2 (July — December) 2024 page 65



Nsasnmdannfouasduandon T 33 atuil 2 WeunsngnaN — Surem 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 2 (July — December) 2024
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 2 (July — December) 2024

AMuYNYeIANEEen1vasniinmudinaulusatulssnaunswimilsludmingean
THE PREVALENCE OF VISUAL FATIGUE AMONG OFFICE WORKERS IN A WORKPLACE IN
SONGKHLA PROVINCE
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Abstract

Office staff regularly use their eyes to stare at the computer display for extended periods, which may have
adverse effects on their eyes. This study aimed to determine the prevalence of eye strain among office workers in a
workplace in Songkhla Province. It was conducted as a cross-sectional descriptive study involving 50 office workers
selected through purposive sampling. Data were collected using questionnaires and eye strain assessments performed
with a Flicker Fusion device (Model 12021). The study was carried out from April 1, 2024, to May 31, 2024. Descriptive
statistics were used for data analysis. The findings showed that the majority of participants were female
(84.00%) and over the age of 35 (70.00%), with more than three years of work experience (80.00%). Most office workers
(39 participants, or 78.00%) spent more than 4 hours working on computer screens. Common symptoms included eye
pain, soreness around the eyes, eye irritation, itching or burning eyes, dizziness, and eye muscle twitching. It was found
that 10.00% of the participants had a high level of eye strain, 6.00% had a moderate level, and 12.00% had a mild
level. Therefore, monitoring the working environment and conditions, such as working hours, posture, appropriate
lishting, and encouraging regular eye breaks, is essential.

Keyword: Eye fatigue / Prevalence / Office staff
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