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UNANED

mAfelldunmsfnvinuuniadnung Hnguszasdiiiossiiunmssuduiaans Methyl Ethyl Ketone (MEK) uaz@nwniaded
farwduiitus fuaussanimniswesiureswinaudiondnlulsanundnsesviuimidunsanmanues Suauiegiimn
Tumsfinund 162 e uwvaduntdnauununysznay 110 aukazurundaus 52 au iudeyaanngusetislngldnsneunuuaeuny
mnsrinszauaududuves MEK Tullaanizndadnaiu uaznisinaussanmnsuesiiuuenduazaiuasn)

nmsAnwmuidnlngfuminanunda fesas 95.1 o1giade 30.7 T Jovar 96.9 ienlusumistagiuundesnin 7 9
Sovaz 91.angusagnariaualigunsaifiostussuumela Sssfuamududures MEK lullaanevdadna e 043 + 024 me/L
dwsuaussnnmmsueaiiu wuihemsifeafumemidunasnan loua e1nmsuauniAdum sdnau/uasuan seadunmdou
uaziiuAsasoumilil dnilvgflifiennsniuenddesas 72.2 uaghifimuRnunfvesatumeniosas 98.8 ilevnanuduiussening
Yadusnaguanssanmnisue i Wmf'lmqf'fummﬁl,ﬁ'mﬁ‘umEJmﬁmmé’uﬁuéﬁuaﬂﬂaﬁﬁaé’ﬁzyvmaaaﬁisﬁu 0.05 (p = 0.034)
wazaouamiuaIMsReafuaemiiauduis e adtuddunisedffisziu 0.05 (p = 0.041) usdnsuiladesudus fuaussanm
maweadiu nuitlsifanufiiusiuesdlsfimunnuanisfinutasnsatilulduszneulunisiosanmslieuguaguawanse
Tuntnaeuuangufssnniu Weanrnudesieniafanadute

[N

ANEIALY 1 NITUAUNHAEATT MEK / AUTINNINNTUBUTY / NIWNNURIUAT

Abstract
This research was a cross sectional study which aimed to evaluate Methyl Ethyl Ketone (MEK) exposure in urine and
factors related to visual performance among production workers in a shoe manufacturing factory in the Bangkok Metropolitan
region. 162 participants were recruited; 110 worked in the shoe assembly department and 52 persons worked in the finishing

department. Three types of data were collected: questionnaire was administered, urine samples were collected after the work
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shift to analyse for the presence of MEK and a visual performance test (for color blindness and visual field) was conducted.
Most workers were women (95.1%), with a mean age of 30.7 years old. 91.4% of the participants had worked in
their current position for less than 7 years. All had experience using respiratory protection. The results of urine analysis
showed that the average urine MEK concentration was 0.43 + 0.24 mg/L. In terms of visual performance, we found that a
small number of workers reported continuous eye irritation/pain and blurred vision as well as reporting a rainbow glare
(1.2% reported each of these symptoms). Most of them reported no color blindness (72.2%) or any other abnormal visu-
al field (98.8%). Statistically, the relationships between all factors studied and visual performance were not significant.
Only age and marital status were related significantly to eye symptoms (p = 0.034, p = 0.041, respectively). Despite this,
the author suggests that the results of this study are useful to the field considered and concerned with reducing adverse

eye health effects on some workers.

Key words : MEK EXPOSURE / VISUAL PERFORMANCE / BANGKOK

L.unin

gramnssuseaindugnamnssufidifysossuy  amileaiiu(Gong et al, 2003) aflsnisnsramuendlagnlily
iwswgRalneiduegadgramnssunis ilesnidugramnssy  mATadumnuiaunfvesnsiuduiaansvhazanedunidves
fiasrenglfunrindunmdigussmadoudigs mndeyanuh  efdaglunsinwinisueadiuiuazanuaenilundnaudiy
o Aulasinadl 2 we. 2559 S waulssnugeamnssedomdy  Thifuimilssiuou 25 adlulssmaun@adedinistududaans
wazsouvilulssmalneruieauds 1,325 lssu (aalssny  vhasaedunidnaufaissnoudeans Benzene, Toluene uaw
gnamNgsY, 2559) wazseiugpamnssuilassainenisndaiill  Xylene fimnuRnunAimsanenn wuimssuduiaasvazane
daendudeunsdesefousanudiuaun Jadlanufntesiu  Sunidnauiadeidunamahauveswad Magnocellular wad
gunmlumahanuresssnuiuosnnuiu lunssuunsdn  Parvocellular wawiad Koniocellularludiumansiaesaosdin
sewiudumeunisusenouseatuazmstausssoudiians Wi fisnevendyanaszamudnannsemlusyuuyssamnan
wdldnifededunmsinuiasianudesionsivdulaans  sddemasiomsiuiAuasdmuitennisfananuasmsgydeaty
wifknumamenela aglinniifldiunanvesans MEK (Methyl — anemilanmdiiudiuongnisinnueswiinnuegeiioddy
ethyl ketone) ludumeunisuseneuseari Meadin (Costa et al, 2012) TiRaAdeRiignunradonis

a3 MEK Freglunguansuszneudunidifumandiiiiy  Mudadunsinulududuiuiy 31 widulssmausda dild
featezin q winldsududa nsmgludunansenuden  ran1sAnuludnvaifiertunanfendnouiisududiaansi
th ililadenanetuiidnuiieafunansenudonvesans  avaneduniddusvnaudeans Benzene, Toluene waz Xylen
Mavaedunsd meuj’]mmmﬁﬂmaL%é'%fULLaﬂgUﬂiwﬁﬂu elinsgaydonnuansalunisuenuezduasaiuaneni (Lacerda
widnumaduazaaihiu aunsouazisiundadudwiiiuam et al, 2012) uarmﬂﬁﬁmu’ﬁaLﬁaaﬁuawuawmﬁﬁwaﬁuaw
iliinn1saadeluniswiudle (regren et al, 2002; Gobba&Ca- LﬁmﬁmwmiqﬁyﬁamuawmLﬁW’fumﬂiﬂm’%ammﬁmﬂﬂamm
valleri, 2003; Parmei et al., 200M3insAnwnavesEsyavaty  dulsEaMeIvIoaNes (Kedar, Ghate, & Corbett, 2011)
3un3d eun a3 Acetone, Ethyl benzene uag Toluene 7iiisle PnmsAnwATefimuihditadedy § A
ARaUnAvesnsueaiiuluwinaudiuan 182 euanlssnu  dniusiulnewuiszeznanazaudlumsiudiuia Aeszoznm
wostwosimun 53 Taenlnetanisueafiviuanmaogluzy  wavarulumsyhouvemiineuluherdnvedssuseaiiy
A1 CCI (Color Confusion Index) AnuAndavesnmileaiunas  wiaz¥u onggfiuduia amnubhiuveusazynrauaznsidaunsal
adulwihvesdulszamaBewuine CCl fimnudiusivluds  Jestusuamediuyanaduusinadeuiinansudutamsied
aufiuaruandaveanmiitesiiu wilinupuinunfivesnans  (Boutayeb, 2010; Andrade &Rother, 2015; Park, Park, & Jang,
fopduliihveadulssamaveinguinegisiifinsiududaans  2016) dwsulladesume UsziRnisguyvdinisAnundanuin
vharaeBuvietadimnuinunfinisueaiuduazameudaves  iAkazUsyIRnsguymdiusiueImseineg vesmurisiuegig
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dpdAgn19adia (Lee et al, 2002; Lee et al, 2015) Aawil
1nane Famuiseduanudlianudiiustuenmsseifeatu
puiseg ity Agnsanalag p = 0.0008 (Lee et al., 2015)
5r82IATMUNTURUNAUTANUENNUSAUNTIEAELABIADE 1]
Tudfty nafedesvevnailunsusuanas Beflanudssszang
{BosmaneIn1smutanniy (Lee et al, 2015) waziinisdn
Tuauaulssfiaddadnissududaansiazans Tnenuinnisam
Tagunsaiffestudunmeduyanaiinnuduiusivenmsifei
aeneg19iitedfny (Decharat, 2014)
ﬁﬁumﬂmiwummiimﬂﬁmmﬁ%%’aiu%wﬁu WU
Filaifinsfnwifenfunsussdunssuduiaans MEK wazilade
fifinuduiudiuaussanmnisuesiiuremdnaudiondaly
l5sunansoinluUssmnelneg ﬁqﬁuﬁiﬁaﬁﬂﬁﬁmﬁwms’ﬁmﬁ'm
Funsuszifiunssududaans MEK lullaansuazdadeiidany
fuusiuaussannnsuesiuvasntinauiendalulsanunan
seahdmdulsslenifarlasuanmsiselunded sgvilsmstu
A01UNTINISSUAUREENT MEK 99niingu 151‘1%65@;361’7;15{’Lumi
Uiuugsanimmisineu eananudssdenisinnisiute
iesanmssuduiiaans MEK wasdadeiiieates sauailudy
Toyalun3INTNINATNIATUANHANTENURBAUNINYDIENT MEK

2. InquszasAlunisAnen
\lofnwaussaniwnisuesfiudesznausionuend
anuaen warenmsieafunisuentiusastadosiieg laun
Joyadnumuzn1alszeing anmn1sineu Yseifinisdulae
nsaldgunsaidesiussuumela uagUssliuanududy
v93a13 MEK Tudlaan e saufsmnuduiusseninausinunssu
durfaans MEK Tulaane uagtadusingg laun Toyadnuazms
Uszyns anmnsien Useiinisiiutae nsaldeunseal
Josudunseadiuyana fuaussanImnIsuosfiuvesmine
Fhendnlulsanundnseavinwimilslunsunmmuns

3. auaAgulun1sinen

mssuduiaans MEK ludlaanizuardadedug day
Fuiusivaussaninnisuesiiurasninaudenaalulsany
mémmLﬁﬂLLViwﬁﬂuﬂqamwmmuﬂi

4. e ndun1sAnen
nsinwiadiiidunisisedanssamn (Descriptive
research) iuTBYALUUANYI1A (Cross sectional study) 1113
Anwlussriafouuwguiiafiounsngiau 2560 Usyyns Ao
Wﬁmmr;hEJN%@MBNWN%W@QLVTWLLmMﬁﬂuﬂqqmwwmm

WU 280 AU UsznaumsluunUsznaudiuiu 190 AU Lay
WHUNTAUAITILIU 90 AU AIWIANguiIegelaglinisne
éﬁL%f\]‘g‘U Krejcie& Morgan (Krejcie& Morgan, 1970) Lﬁaﬂ‘umm
nausegtlunsednsazy Krejcie& Morgan ldvunnvensgy
Mgty 162 au dwmfumsdusinegaldisnisgusegns
fedsuuuduszuy (Systematic sampling) Tulsasununay
AwInlAnguiieg 199 NUNUNUIENDUTILIU 110 AL UATUKLN
Foausssou 52 Aumudnduanduhetonaluusiay
LU BILE R UN S TLET Y AnamAnganSes
M3duiee13 (Sampling interval) Tuusiagununlauseann 1
vhnsduiegaansedentinnuiiFesdidundafmenivag
nveinsduimegdnaluusazuaun Aldngudiegnmn
miejmﬁqaemﬁy’qamLLmuﬂi’nmiU 162 AUUITNBUAILLHUN
Usznaudnuiu 110 AU LazLRNUNTALAIIIUIY 52 AU
wnsasileililunsisenst Usznouse 1) wuudeuny
Fafl 2 daw 1oun ddl 1 wuuaeuanufidnuasifufauuuy
\WennauuaziAuA1 Usenausmie 4 diu Aedeyainuugnie
Uszans Whun e eng thntn daugedeiiutanis aniunm
5EAUNSAN MIFUYYS NshugsvSeIATeshLLEANesad Las
svpvavesnsusuvduasiuia A, anmnisvhauldun
91gukaysEEzaTlunsviwie iy, Useiinisidulae laun
Isauszdnmlutagiuuarnsfulsenuenused wasnisansild
gunsaitlesiudunsiediuunna laun msldaunsaidesiussuy
melavaurujiRan singunsaldesiussuumelavasu]in
U wagszezantumsldaunsaldesiuszuumelavas i
o ludnil 2 Uszneusienisaeuaudnuaizennisiientiu
e duidnvariounduuunsaaeusienis (Check list)
WU 13 U9 UszNaumeeIn1sUann AnsIsia/lAenn AW
¥rpnloa uaun/ASunn dum ssnLEy/muaIUI aguaslalla
wpsiugamsaldudny aseliun Wiuiaanu amhaaainans
Au wosiunmdeu waviiuuasdisseunislil (efins aewes
LazANLY, 2558) WazgAnuBTkiuermsRanafidnuaiduanu
wuudenmeu wlanalae oliimeionnisdmsuennisiagias
wuneds Und wazdnaeduuinds sdefunaonan fu
1enmstuly sneds AnUn 2) 13es Head-Space Gas Chro-
matography (HSGC) Wialdinszimszsuans MEK lulaany
(Mé’ﬂguejﬂmiﬁ’mu) A1375 b Manual of Analytical Methods
(NMAM) 8319, Issue 1 uwlanalasnismszauans MEK Tutlaanaz
(ndvEuaanisvhen) Wisuifieuiuaiuinsgiutes ACGH 3)
\n3esinanssanwnisueiiu Tiemus Ju V4 tielinsain
muam%uazmuawmI%Lﬂmem‘miLLUamamﬁ,Jﬁjﬁamﬂ%’m%ai’m
ANIINNINABAT NBIDITIDWITY NTENTIAISITUGY 2543 il
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nsUsEliunsSuduiaens Methyl Ethyl Ketone Tullaanizuayilade

Aflauduiusivaussanwnmsuesiurendnyuiherdnlulssnundnsosiuimidlungannamuns

ATUDAF: Q’%’UﬂﬁmnémﬁaLamgﬂﬁaﬂﬁwm 6§
WAAIIIANATNTONBUAUNMEUNR, H5UNsRsIaeIuiIaY
gneind 5 61 wansinsueaiiunmdiaunfiantes wazdiunis
A3IEWABAVYNFDITRENTT 5 i1 wARTIINISHEUTUANERR
Un#

auEen: J5unisnsinnesiiukatindindemnese
wansianuaenIUng wazdsun1snsianeaiiukatindvded
ATUNNBIA LEAIINAUENEMRAUNR

Tunsmuauauamaiesiielueiddodu wuddidu
3 du A

1) wuvdevany lunsinwniseadeilafinnsvageu
ANUATY (Validity) ImiﬁﬁsﬁwLLuuaaumuﬁlﬁmﬂmimumu
LaﬂmiLLamm%’aﬁLﬁmsﬁaﬂﬂﬁ@%mmwﬁ?mu 3 MUATIY
gounnunsadaiiom Belasadwonniediolss Arumny
auveanwiiliuazanuaenndosiuinguszasduesniside
Tnefidengasmnuiiunarlipsuuudunedeluussiuild
274 waUAIRsANLEEAARDY (Item — objective con-
gruence index - I0C) sEuinsdafauiuinUswazauide
s (Reliability) voswuvgeuay ngthuuuaunuikIunIs
nyradeukazUsuUT lluneaeddiundnaululssundng
whaileTiTinnsSudiuiaans MEK $huau 30 au arntwinnisudl
Ufudssuuuaeunllsiianuilssmssiuidomuaraonadostiu
JnqusrasAveauuvasUnuudItmalduAesgiiiionsie
doununMYastera1u Ingldr Cronbach coefficient alpha
Falgranudetu 0.884

2) Msiiusegstaanzaniunisnuislu Manual of
analytical methods (NMAM) 8319, Issue 1 LaglATI¥9AAI0819
Yaanzlngldiades Head-space gas chromatography (HSGC)
Fariunmsaeuiisuedasdiowdilnemhonuiiianuiidede

3)AdosinausIANANTLBATIY Titmusy V4 Hunns
asuiflsuindesfiondlnemienuiifinnuiidede

1um’15ﬁu5m’au%agaifu sudunshusewinedud 11-12
WQuAIAL 2560 TTaUYBINGUAIDEN fidunousai

' v
ya o Y =

1. fAuuanuuuasunuiigiveasnedu

Y

IGGHIPLERR
Aeududianlune 8.00 u. wazfvuuuasunwAuluim
12.00 u.

2. fdelduanvannarafninudaansliuingudaogng
n&sfugan1siauUTng 20 8 Wunu3slu Manual of
analytical methods (NMAM) 8319, Issue 1 ihuuAulunass
Truthudetuit iiumeenstlaansfiodluifivlugifuiioangd
4°C Mﬁaawﬂfudaimesﬁﬁquéﬂﬁﬁ’amim%ﬁamﬂs NITNTN
as3aua uunySlagldiedos HSGC

3. MINTIIAINUBAALATA LN LANGLAIBE
wﬁa??uqmmw’hmué’wm%ﬁﬂammmwmimmﬁu Titmus
Ju V4 sugilenslfinsesinaussanmansni nesendreunsie
NIENTIEAITITUAY 2543 Uagyimsiufinuanisnsiainlag
Adeludaniunsiifies ldoalunsesataaenuazdudin
HATINUTEINN 3 WIil/AY

lun1simsgviteyanivaddldlusunsy SPSS 17.0
AinsesiteyavnadaiBmssann 1aid s1uau Sevay Anade
Andeauuinasgiu Adgauazgsge wazadAdiiase
maudNRusIEIeszavans MEK Tutlaanzuazdadosng 9
fifiauduius fuanssanmnisuesfiudeaiAiiasgs
Chi-Square wazlumsanuiideidod 1¥nun1s3usesan
ANYNITUNTNAININTITeTUNYYE AzansISuauAans
uvTinendeysin Weduil 29 funau 2560

5. NANIANYN

5.1 dayadnumuznIelszyIns

Suufededl 162 au dulugidundnanundgasiuiu
154 Ay $ouaz 95.1 01gadn 30.68 U dasogdlnajogluras
20 - 29 U Yoz 44.4 fudunanieinds 23.148 ke/m2 Yaadil
wanedmlngjegluyie 18.5 - 22.9 kg/m23pway 45.7 d
Ingilanmunwausa Jouay 65.4 dnllngseaunisfnyigegn
fio Uszoufinun Jowar 32.7 anmsinuUseIRnisguyniuas
fugsmieelesuueanssed nuidnlngliguyns Sevay
96.9 lnglusuvesnguiiegaiidguyritunuidnlngguiu
ay 4-6 1w/u Teway 66.7 LLasﬁwmqumumLfJuﬁmizaz
an 11 Y3uly $evar 100.0 uazdnilvg/lifugsmioirdosiy
Leanesad guyvs Soaz 93.2 Ingludiuveangusiegnafiddy
arvidainieshuusanosediunuindiulng v dutag
szppa 1- 5 U uaw 11 YiulU Sovay 44.4, 44.4 ity
uavauszozaweInsusunduRdsluldazAusiniy 5.78
#lus driluajogluzia 5 - 6 alus Jovay 78.4

5.2 #ANN159191Y

wudrdwlngviauludumisdagtueglutie 1 - 5 T
Spvay 85.2 wazdlngfisunudiluenmsiaulnfse Ty 13
- 14 Hilus fowaz 40.1

5.3 Uszdfn1sdulae

wudiulug lifilsausydrmiesas 87.0 lsauszdd
Sovag 13.0 laun lsavumnu lsannuduladings 1saila lsa
iui Tsrlnsosd lsndeutidessniauuaslselannsu uavdiu
Tngfluiflonfidessudsenu Seuay 90 Seuay 85.2 uazdlve)
fdnutalusmshauundsetu 13 - 14 Halus Josas 40.1
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aisviand A3¥nud, 3Sn doumad wardnsnssa guainfnw

5.4 nsauldaunsailiosiuszuumela

wuildgunsaiostussuumelavnsufofinuiovmn
Yowar 100 viiavesgunsaitestuszuumelailddlgidu
nininewdeviln N95 Sowar 69.1 wagszeziiainisly
gunsaltesiuszuumelatinuinuazaynlagunfdulngsee
a¥ 76 - 100 vesnamsUfiinu ldnIeslasiufounaon
naveanansujiRnuifesas 91.4

5.5 Vsinauszduans MEK Tullaanas (ndsduganis
1197U) VBINFUAE

wuidanade (dudesuuunsgin) wiafu 0.43
mg/L(0.24 mg/L) uazAsTsEgIU (Awnan-gegn) Wiy 0.30
me/L(0.30 me/L - 1.50 me/L)aslusuaw usheehaiavue
yosUinassziuas MEK ludlaaniy (Mdsduganisvhan) Ll
alaAuAnsguiisenlitildves ACGIH U 2013 fifwun
11 Usunauszauans MEK Tullaaniz (Mé’a?;uqmmsﬁwmu) F99
TaitAu 2 mg/L

5.6 E13I0NWNTUBATIY (21M TR UM ATUDN
duazaruanenn)

Tudureserninfeafuaeaniu wuiteinisiiy
pasanandulng AeeIN1suAUN/AJUA 81N1SANSNLEY/
WAIUIN DINSHBATUN N URAZE NI LIALESIsaUAILY
Sovay 1.2, $ovaz 1.2, Sovazr 1.2 uasiovaz 1.2 muanu
dwfvernisiidumeduviends daulngilennisdunn
Fovazr 46.3 uaun1/LIUASoras 44.4 A nsia/LAeR
Souax 43.8 thanluadovay 38.9 Uinm Sevaz 38.3 uav
wiedewar 33.3 wavdwlugflennisiieatuaieminund
Yoy 69.1 MnT1a7t 1

M13799 1 T1IULALTOLATYRINGUAIDE NI IUUNAILDINITNE?

fuanemn
g1nseafuaIEn U Seway
374 162 100.0
ansAefuaEn
Und 50 30.9
NAUNG 112 69.1

TudureIaussanINNITHa LAY (Auanduasaiu
a1en) veInaudieg1s nundiulvgfiauainsoueiu
amd (muend) uazanuaenluund Sosaz 72.2 uay 98.8
AMEITU Fameedi 2

A9 2 TIUIULALTOLALVINGUAIBE1T LAY
AUITONINNTUDNIAY (ATUBRFRAZAUEEA")

AUTTANINNTUDILTY . Y
(mUBAdLazaIUEIgN) B

3794 162 100.0
ANENLNTOUBITUNNE (AUDAF)

Unh 117 12.2
Raunfdniios 29 17.9
NaUns 16 9.9
GG

Unéi 160 98.8
NaUNR 2 1.2

5.7 aAnudunusszudnstadednsgiuiuaussannnsua i

(@n1sifgaiuanea) vaengudegng
wuengiuemsifeafiuaemiiauduiusfuogng

T fynaadffisedu 0.05 (p = 0.034) uwavaa UMy

aad

amsifuaendenuduiusiuegdituddyniada
seU 0.05 (p = 0.041) wsiilemAnuduiussninsteya
Fnunigmalszrnslusdug 1w e o1y dvdinanie
anunm UseiAnisguyns UseiRnnshugsivielniosiy
LoaNeged dn1mN13inau Useiinisiiuliae nsaauld
gunsallesiussuumelanasUsinaseauans MEK lutaanie
(n&sAuganIsiey) fuenaifsatuanem wudilifin

AUWUSHY AIA57197 3

asedl 3 enudiudszninetiadesinag loun deya
dnwaugneUssyIng anwnnsine Useiinisiduthe msaa
ldgunsaidosiuszuumela uagUSuuseauans MEK lulaane
(ndxBuganisvhen) fuaussaammstesiiy (emsieady
GUEL MRz ERN

Soua 9N1siRgaRUAIEA
(n = 162) Und | Aeund | X2 P
n(%) | n (%)
LA - 0.205 a
98 4 (50.0) | 4(50.0) 0 0
YN 46 (29.9) |108 (70.1)] 0 0
219() 3.939 | 0.034*
<37 44 (34.6) | 83 (65.4
> 37 6(17.1) | 29 (82.9
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Y a1nsiReafiuaea Y ansiReafiuaea
2y — aya = i
(h = 162) Und | Reund | XP P (h = 162) Und | RAeund | X2 P
n (%) n (%) n (%) n (%)
aviluany (kg/m2) 0.709 | 0.291 szezlanslideunsailesiuszuumelatinn | 0.672°
<286 46 (31.9) | 98 (68.1) wazaynlaeUnd (Fegazvaesiamsuifau)
> 28.6 4(22.2) |14 (77.8) Sauay 0 — 50 1(33.3) | 2(66.7)
AOIUNN 3.599 | 0.041* Sovay 51 - 100 49 (30.8) 110 (69.2)
1an 10 (20.4) | 39 (79.6) USinauseavans MEK ludaaendsduan | 1.078 | 0.201
ausa/mane/nen 40 (35.4) | 73 (64.6) N15%11974 (mg/L)
$/ueniueg <0.43 40 (33.1) | 81 (66.9)
sEAUNSANED 0.365 | 0.343 > 0.43 10 (24.4) | 31 (75.6)
lailasunsAnen 38 (32.2) | 80 (67.8) VUBWR: a MuN8ds Fisher's exact test
- Sssumauau * ftfudfymsadAfisedu 0.05
gendhlseumeusiu | 12 (27.3) | 32 (72.7)
Uszﬁ'ﬁmigqu“{ - ] 0.491° 5.8 AMNFNNUSTENIN9UuA99 AUANTIANINNNS
laigu 48 (30.6) |109 (69.4) waiiu (A1uand) vaenguAlaEng
Uagdudsau/inegu | 2 (40.0) | 3(60.0) Fomennuduiusseninetladosinegldun deyadnums
WAANgUL MeUsErIns @anmn1svinau Usetanindulie nsaauld
Uszifn1shugsvTaIAIashlLaNa e 0223°  gunsaidesiussuumelauasusinnseavans MEK Tulaanie
Lalf 45 (29.8) 106 (70.2) flugussanInnIsuewiiu (Musnd) veanguiiegne wuinlidl
Uaqiudspa/imenu | 5(d5.5) | 6(54.5) ANNEUNUSY
UALANANLAT 5.9 Anudunusszuinelladenise AuanssanIwnng
szezanvaIMsuauuauaeluuAazAy | 1.725 | 0.129 LU (@UEN8A1) VaInaNR18E1
G dlomanuduiusseninatladesing leun Toyadnune
<6 16 (25.0) | 48 (75.0) MeUsEeIns @anmni1svinau Useianindulae nsaauld
26 . 34 (34.7) | 64 (65.3) gunsaifasiuszuumelanasUiinaseavans MEK Tullaane
sszmvhaluiumisdagdu @) - 10105 Syaussaninmsuediu (@uansan) veangusiogng wuiilil
<17 50 (32.1) 106 (67.9) AU
> 17 0(0.0) | 6(100.0)
Furugalusnsinuunfdedu (wlus) | 0.287 | 0.394 6. aUnansiinm
<12 6 (26.1) | 17 (73.9) o 4 o ~ v o cu i Ao
p1givaINITiAgItvatendanuduiusiued1eiive
> 12 44 (31.7) | 95 (68.3 o o and o o
> T = (B1.7) (68.2) drunananseayu 0.05 (p = 0.034) LagaNIUAINAUDINTT
Tsauszanaaludagtu 1.579 | 0.158 4 o e e i 4 ae o o and o
= . Wenduanemianuduiusiuegsiitud Ay neaiansgau0.05
i 46 (32.6) | 95 (67.4) o o T o
- (p = 0.041) usigmsulaTeaudUg AUALTIONINATUB AU WU
Taigd 4(19.0) | 17 (81.0) e o e
v . —  laienuduiusiiv
n1ssuUsEnIuenUsEan - 0.101
Fy 48 (32.7) | 99 (67.3) o -
. . DAUIYNANIIANYI
ety 48 (32.7) | 13 (86.7) YunmsAnnd JssfumeSusa )
- P = un1sAnEIToIN1sUTTIUNITSUduRAans MEK Tu
yilavesgunsaidesiusyuumelanly 0.140 | 0.443 4 oS .
athnnewsein | 9 (28.1) | 23 (71.9) danzuay m'&mmmmamwuﬁﬂ;uaulﬁajmmimaamuman
o . winnudendnlulssnundnseuiuiamidslunsannumiuas
NTLATY/YUANN s . : L
wthnneundinda | 41 (315) | 89 (68.5) T33N3AIUANAIMUINIULAENUMIUITTUNTTUMAIRU SAUANSY

N95 Lazuindue

Nauduiusivanssanmnisueaiulunuiseansquaii
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founad LardnInssas guainanw

wimuadusaudsiulunisfnwnazidonnguiedeiieis
N138Y MNNANISANIANTIANIMNISNBRIUlAENTIna8a
wazasuaaMSAEfun ey nuitludiuveseinis
Aenfuaneantiu ansiidunaeanandilue lun o101
WEUAT/LHUAT BINTANONIEU/WAIUIL BINTUBIAUN NG DY
wazansnwiudsiseunisin Seeas 1.2, Sevay 1.2, Seuas
1.2 uavdoras 1.2 mudiu dmsuermsiduasiduuieeds
dulngiiionnsdunn Sewvaz 46.3 uaun/iduan Seeay 44.4
pnT/ iAo Sovay 43.8 Unluva Sevaz 38.9 Uinm
Sovay 38.3 uavnuii Sevaz 33.3 Jsdenadostunisiny
Yp9Todd et al. (2008) fifnw101N1SSENERIVEINITNIIL
IﬁﬁmumémmLﬁmé’amﬂ??uqmmsﬁwm%a%’uﬁmﬁamsﬁw
azaneduvsduazaislelyloeniun wuidwlvgionnisuau
A/IumazAun Separ 41.3 TudIuTDIENTINNINAITUDS
Win (muonduazaiuanenn) veengusiegns wuitdaledl
ANUEINSaNeITiuNmELarauaesduUn® Sovay 72.2
uaz 98.8 MINAINU @OAARDINUNITAN®IUBY Beckman et
al. (2016) fidnuluninaulssnurdnsasudiisinisldansi
azans wungusegefilifienisnuendsesay 77.4 91003
Anwusunuszavars MEK Tullaans (Mé’q??uqmmsﬁwm)
vaangumeege wuldwlugilen < 0.3mg/L Seway 58.0
TnUinuseduans MEK luilaanny (ndsduaanisiau)
wdy 0.43 mo/L FalusruausnegnaimunveSinasysu
a15 MEK Tudaanny (Mé’a??uqmmiv‘mw) LifanlatAuan
wnsgiufiveslidlives ACGIH U 201300551uv0967
Biological Exposure Index: BEI fifmunin USunausesu
a13 MEK Tullaane (Mé’ﬁguqmmiﬁwm) fogluiiu 2 mg/
Laonmdaafiun1sanuues Kawai et. Al (2003) Sefnwilu
winnulsauadamesined fanuinfivunuseduans MEK
Tuilaaniz (dsdugansve) e 0.08 my/L uarlifidila
\Aurnnsgruisesliifliues ACGIHT 2013 wWuiu
NANITRIAMUFNNUTTENINUTNIUNITSUFUEEAS
MEK Tudlaanizuaztadesing 9 loun deyadnuaemeUsesns
anmn13vineu UseiRnisliuthe nsanuldaunsaliliesiu
syuumela Avaussanmnsussiuvesntnauiendnly
Tssrundnsesvinwimilslunsammamuas wuiengiuenns
Aenfuaneaianuduiusiuediduddynsadnfisedu
0.05 (p = 0.034) @eAAABINUNITANEIUBY Lee et al. (2015)
Afnululszrnsvnvadiuu 15,878 Au nvianengy
213N Wu nquwinaueenia nauglduseny waznguau
vihaulugmavinssuitlviuinig Wusiu slallelideyaiien
AuseaglBunanIneny nssududaas lnenuiteneiiniig

Fuiusivennismuiegaiived fyvnsadfvisedu 0.05 (p
= 0.0136) usiligenadosiun1sfinwives Lee et al. (2002)7
Anwluusernsvidulafi@ediuiu 1,058 au wuiteyhid
ANAURUSAUDINITAIIWIAY LAZIINAITANYINUTIFAIUATN
fuenmsieafiuaesdeuduiusiuegdiloddymeeda
fisedu 0.05 (p = 0.041) Wufy FaaenpdeafiunisAnuves
Zheng et al. (2013)iAnwUszansiiondelulssimadenius
71U 10,033 AU NuBEnUANEANNFITUSAUN Tyl
nsueiiu lnonguogfifianiunimlanviendrefinanu
doslumsgaydonisusaiuganiingusiegiaifianunm
ausa (osanuianstiemaslunisquadnwiguainaisn
NAANTAVIIYNUAIY suaiiauendiuinlunslddin
semafildsusnwanen waraundenlunianisiudmsu
Ald1e3nusedunaiianinaseanldlolunisquaine
qsumwawmﬁga??u wiliigonndesiunsinw1ves Rees et
al. (2013)inuinaounwlifinuduiusivernisinundlu
nINOTIL
Tuduvesteyadnuagmadszainsiudugfueins
Aeafuaeamuinlifirnuduiusiu aenrdosiunanisiny
Y93 Park & Park (2016)wui1szaunisanwlifinnnuduiusiv
9ININENLAN WelkldonadesiunsAnuIes Lee et al. (2002)
fiwudn e U55’3’@ﬂﬂiqqu’?ﬁmﬁuﬁ‘ﬁ’uaﬂﬂ’]iﬁiwsruaaml,l,ﬁqﬁu
o silipdREEnR Lazn15ANEI904 Lee et al. (2015) WU
sziumIEILLArUsE IAMsgUyVRTauduTuS fUeMseneg
Aenfunuiiegaiitudfynieadffisysu 0.05 (p = 0.0008,
b = 0.0035 mwdIY) uaziflomanuduiussyninsteya
anvaugsUsEIINsAvaNSIINMANTIELAY (MUsndiaratu
a1en) veInquened1y wudldieuduiusiv aenndeariu
NAN13AN®IYD9 Gong et al. (2003) AnwiluntinaulsuKas
wWosiwesdsududaansazatevansviin Wi MEK, Hexane
uaz Acetone TudufiwuinUsy Insguyvduaznisiuiaiesis
woaneseaiual CCl (Color Confusion Index) SeUsuaniisAany
awsatunsduundludauduiusiu wiligennassdudiu
maﬂwaﬁwuiﬂmquasm CCl (Color Confusion Index) $Aa

AUNUS A ULA DTN A AU LS SENINENINANSYINILAUBINNS

'
a

Nenfuanemvenguiiegis nuilifinnnuduiusiu uazau

v v &

FUUsIEMINANIMNIIINUAUANTIAN NN TUBTY (ATUBR
duarauanenn) veanguiege nuilifinuduiusiuguniu
odlesenguiendlumsnuedidieuuanssiuludes
yasanwmsialsinniin wu szeznaiiauludums
Hagtuveswiinnuanlvglsnutn wasdnualuenisieu

UnfsioTurasinaudiulnglnalfeeiu
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nafildiuldasnadastunisfinuivessemple et al.
(2000) waz Costa et al. (2012) Fawuinlungundnaunsu

LYY o

Suifaansvhavaneiiu szevnanfivihenduiudludauandunis
goydenisusaiiu widenadediunsfnyivedlacerda et al.
(2011) findusfogaduninmnudsiisiulaglmwumudiug
SEINsTET AT LA UTERUAT ML SO AR RN

LATN1SAN®IUDY Lee et al. (2015) WUIITIUIUTILIVINU

Roduailifiauduiusivennisdnsgieafuauis (p
0.1519) uenaninsAnwves Gong et al. (2003)@s@nu
wilnvulsanundauesines inuinszeznaivenssududa
laifiaudusiusiiuan CCl (Color Confusion Index)
\lemeannuduiusseninsseiinadutheiueinis
Aerfuanenvesnguinegts wuinlifanuduiusiu uay
AudLLSIEI ST ISR AuaLsTaN N SHBALAY
(mUBAdLaraILaIsn) veINaNAIBE1 wuIlidiauduRus
Auguiu laenndesiunisfinuives Garza et al. (2016)wu
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Tuilaaniz Mdadnaw) SAuade 19.02 + 19.63 me/s creatinine %ﬂLﬁummmﬁmﬁam%ﬁwu%amw (Mmualavasnputnguanans
gREVNTIIWAIUsINAAMIgoIENszyinA1 O-cresol Tuilaanizsiodlsiiin 0.3 me/g creatinine ) waznuinszfummduduyes
O-cresol ludlaaniefumnisvhmifivessiu (szdueules! SGPT) Sauduiusfifismadauanluseium sgnafideddaneada
fisedu 0.05 (r = 0.212, p = 0.035)
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AeAgY : O-cresol Tullaanay, fuiuiRnuluaniuusenevfianmsgianznudsasud, msimihiivewiu lauazidinden

Abstract

This research was a cross sectional study which aimed to evaluate the effects of toluene exposure on the functions
of the liver, kidney and blood among 101 workers in autobody repair shops in Muang District, Rayong Province, selected
by cluster random sampling.It was found that most of the study subjects were male (86.1 %)wtith an average age of 33.45
(£11.54 years). A bit over half (56.4 %), worked in the paint department.More than a third (41.6 %)did not use respiratory
personal protective equipment (PPE) at work.Urine samples were collected after the work shift, the results of urine anal-
ysis showed that the average concentration of O-cresol in urine was 19.02 (+ 19.63 ug/g creatinine). which is higher than
the standard biological indicator determined by American Conference of Govemmental Industrial Hygicnists,which states

thatO-cresol in urine should not exceeded 0.3 mg/g creatine. The relationship between concentration of O-cresol in urine,
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were low level of correlation with liver function test (SGPT) significant (p-value <0.05).

In conclusion, the study has found that exposure to toluene among autobody workers was higher than the standard.

Awareness training about the adverse effects of toluene exposure should be initiated, including the promotion of the use of

appropriate respiratory protection.

Key words : O-cresol in urine, Workers in autobody repair shops, Liver, Kidney and Blood function
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UJuRnstugns Tsmenuiamdunssiiesh aunanssmninu
AN AOMUTHTIVNINT SEERs ViufiilediaTigivnisyin
winflvesiu ln wazdiniden sTfamiLﬁUi’Jin%’agaﬁgaLLUU
Funwal Jaanzuaviden azilanuaenndesiuiulusyesiian
wernulutiussunguaaLdufuiiguIsy w.e. 2560

2.5 msesevideya

Mneiteya Idesevideyavinluvasngusiesis
Freadmdanssann Toun diuau Serar Aunade Audsauu
1IR3EIU ANIaALAzgsgaLAYIALdNTLSTEMINesEiy
O-cresol Tuilaamziusysummsyhmtinfivesdu (SGOT, SGPT)
asvuthiivesta (BUN, Cr) wazmsviutifiveadinidon (Hb,
Hct, RBC, WBC, PlfigadfilAs e iandunusidudunsiasi
418 (Pearson correlation) dviudayaiBeUsunnu

3. NAN153Y

wui v duminaumane Soeay 86.1 anged
Tutne 30-39 U feway 39.607gkade 33.45+1154 T 9unns
Anwnsyiulszandnu Seuay 41.6 quyvs Yevas 57.4 laigu
Y3 fevar 42.6 wuhdnlviajguiuas 6-10 mw/u Yevas
39.5 guinuulugisszesiig 1-5 U Seuay 48.8 uavdiulng
nauegsliifuedosuueanesed Yevay 752 luduwes
nquiegaissfuaIosiuueanosodtunuiidulngiu
Wiy Seway 44.7

401NNV

wudlugvineuununldag wud oud rdeudng
08U Soeag 56.4 szzimnsvinueglutinieendt 5T Sey
a¥ 653 svegaiauaie 6.01 £6.56 T ngusoghsion
Viauade 8 FiluwieTu Sovar 100 Tuudazduaiviniauuy
6 Ju Sevay 83.2 wardwuluglivinuaisian Sevay 66.3
Tngluduveangusegnefifiainnuaisna wuhanlvgyha
dranannnd 4 FiluwieTu Sevay 29.4

npAnssun1sUasnu

wuh dandlvgflaldgunsaivielfifuunsedatostuszuy
madiumela Yevaz 68 2 Tunsdiflilligunsalieatuszuums
wumelalivanain $8ndada s1agy Soeay 66.7 uagldidu
Uszdmnads fevar 31.7 vilagunsaillastuszuumaiunela

i Unaynuavuin Seeaz 78 Anvunisauldgunsaideriu
ssumadumela wuh Talaausnuunuarayniosas 96.6
ARl Fgunsaitiostussuumaiumels tedesiuduazess
Jovar 78 FBmsguatnuinuarenvesgunsal wudtdlng
Waslvaivdannlivansuuds Jevas 42.8 uasanuiioame
vasguUnsnilesiuszuumadumela Seway 96.6

USHaUsEAUAULNTY O-cresol Tudaaniz(aadnaiu)
WU USUIUSEAUAINUINTY O-cresol Tuddaniy
(TaaLane) JAaae19.02 + 19.63me/g creatinine S19aLdn
AHIMN5197 1
a | a a @ v v
A15199 1 ARgUSHISEAUANULUNTUURY O-cresol

Tullaane
QGHEPRLRN
13 1w (n = 99) ANINTFIU
Mean + SD
O-cresol lutlaaig |  19.02 + 19.63 0.30 mg/g
meg/g creatinine creatinine

vanewe: Aunsgiuisenliildves O-cresol lu
Uaanae v93American Conference of Govemmental
Industrial Hysicnists (ACGIH, 2017) fnualiinfesldiiy
0.30mg/g creatinine

msviutifivesiu o wazdaden

WUl mevmdivessiu Ao seiuleulesd SGOT was
sufutoulesd SGPT fenade 29.10 = 12.92U/L uaw30.96 +
18.32 U/L muddiu msvimihitvesle e seavgSelulasiay
(BUNwaz sedupdiofitiy (Cr) fifnade 13.99 + 3.32 me/dl
war 0.90 + 0.15me/dl muddiu wazmsviminiiveudiniden
Ao szauABlulnadu (Hb) fAade 1552 + 9.54 o/d|, Sz6u
ABuNA3Y (Het) SAede 43.74 + 4.57%, sunudadenuas
(RBO) fifady 5.49 + 0.62 x106 cel/mm3, snuiudaden
9713 (WBC) fieuade 8,410.59+ 2,059.18cell/mm3 wagsiuiu
indnden (Platelet)dAade 293,435+58,238.89cell/mm3
PudIU SpazBunsinnsned 2
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msUsufiunmssududaansingdulagldiviidanm O-cresol lulaanegfifiauduiusiumsimihfivesdiu 1o wazidindenvesiujifnu

luanuuszneufianisgimenudsneudluunginedios Sminsues

AN5197 2 ARREN1TYIIVTN TRy 19 wasisiniden

nsviaumiiiivesedeazlusienie NGUA2E19 91U (n = 99) Mean + SD ANIATFIY g
msvihutifivasiu
syauteuleyl SGOT 29.10 + 12.92 5-35 u/L
syautoulayl SGPT 30.96 + 18.32 8-40 u/L
msvhutfivasla
seaugselulnsiau (BUN) 13.99 + 3.32 10-20 mg/dl
sgAuAsLEATUY (Cr) 0.90 + 0.15 0.5-1.2 mg/dl
nmsviwihivesdaden
szauAglulnatu(Hb) 15.52 + 9.54 M 13-18,F 12-16 g/dl
sEAUAIBUINATN(HCL) 4374 + 4.57 M 40-54,F 36-47 x106cell/mm’
Sruudiadenuns(RBCO) 5.49 £ 0.62 4.0-7.0 cel/mm’
Fnudiaidonu (WBC) 8,410.59+2,059.18 5,000-10,000 cell/mm’
Snunanden (Platelet) 293,435+58,238.89 140,000-400,000 cel/mm’

AsANIAINENTUS ST A ISV uTTiresdiu Ta
waziiadenduseauanududuves O-cresol Tudaaivues
nauFeg1s wut Amsivifivessu (szduteulssl SGPT) A
seduaMutduves O-cresol Tudlaansiiauduiusidifiana
Bauanlusziudesadidedfayniead - = 0.212, p= 0.035)
wazBunfmngIei 3

a59fl 3 AuduRuSsEIIen s Tivedu Ta waz
Wadentuseiuaududures O-cresol Tudaany

r p-value
seauteuley SGOT - 0.187 | 0.063
SEAUANMULIUTUVDI O-cresol Tutlaaiy
seoutouley SGPT - 0.212 | 0.035*
SEAUANULIUTUVDI O-cresol Tutlaaiy
SEAUAMULLUTUVDI O-cresol 0.052 | 0.609
Tullaany seavAgSululasiauBuN) -
SEAUANULINIUVDI O-cresol Tutlaaiy | -0.111 | 0.276
SYAUAIASLRTW(CT) -
seauANULNTUTaY O-cresol Tulaaniy | -0.083 | 0.416
syprumdlalnadu (Hb) -
SEAUANMUIUTUVDI O-cresol 0.024 | 0.812
Tudaaniy seauadunesy (Het) -
SEAUANMUIUTUVDI O-cresol -0.140 | 0.171
o [ &
Tudaaniy 3uudindentag (RBC) -
SEAUANUILTUYBY O-cresol -0.039 | 0.705
o [ A
Tudaaniy 3uudindenv1d (WBC) -
SELAUAUINTUYBY O-cresol 0.123 | 0.225
o @ =l
Tudaaniy Iwunaniaen
(Platelet Count) —

N v o w

*ednAyn1eaia (p < 0.05)

4. 9AUTINAN1IIY
PNMTIRTgANdtuaTuuueladvasansingdu
A O-cresol lullaanzanguiiRauluaniusenauianisg
wngsiudsnsus $11u 99 au Taeniulutsduganglunisine
(End of shift) waatiAuUTeUBUAUAINIRSEIUYDIRYTENS
I (Biological Exposure Indices, BEIs) ﬁﬁmuﬂimmﬁm
ACGIH ﬁizy’jﬂﬁh O-cresol Tutlaanganslidiiu 0.3 me/g cre-
atinine 3NN lunguAmag1nUI USHMsEAUAIINDL
4 O-cresol lullaams dadnau) SAeae19.02 + 19.63me/e
creatinine %aqaﬂdwmmmLsﬁu%’ummmmgm INNARINA
wansliugUuiTRNuTaudssiemssuduiaasingduiivy
Wovluussenne wavormagyiiliiinindgiumeldlnedel
Fnensmela FavtdamFeududnisiu usannnisnisdenany
1 nqusegndlngldldaunsaldestumaiumelauagly
vnss fovay 68.2 warinilgunsaitiostumaiumeladulv)
anduihdavindaayniiy Gagunsaifenand dalddndu
gunsalfidesfuszuumadumelailimuzauuaslignioamny
VANIYINT dennaesiuNsAnyINITUssdiunssududaansin
gduluninauAunavesiinuindnilve) Lildeunsaliesty
sruumadumelauaglfifuuads evay 820 (A35mi dou
WIA, 2559) donRRDITUNANTAANYINIIATIAENTEI9GUNNUDS
WHNMULNUNA NN BULUTIINIREN VBe Quilld Junses wag
A (2557) wuhmiinaugediwiu2 au auldaugiiodeaniu
s foRnuiissduisdnedanmingdufieo-cresol Tu
Yaanzdaanzndadnnugainiauiicugsdedesiuvnsu iR
MU ftunsussdiumssududamsingdulutiaanylugUves
O-cresol lutlaametudusuiiifienudunzuasaruliluns
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%’Uﬁmﬁam’mLﬁm%’umaqmﬂmgﬁﬂuizﬁuﬁw6] 18 (Fustinoni S
et al,, 2007; Yacob, ARet al., 2014)
MMsAnEMsUsEuMSsudRaasingdulagldvil
FanmO-cresol Tutlaameiifinnuduiusfunisvmiivesiu
1o wazdladenvesujuinuluaniuysznevianisginnenud
SOUUA MIAMNFUNUSIAETINNITIATIE RENAUNUSL TN UR TS
9619918 FawansAnwIFInaINUI
ANMNFUNUSTTUIesEAUAMUTNTUVDS O-cresol Tu
Jaanaziunisimihilvesdu fe seauteulesl SGPT vesna
Fregremuifianuduiudfiafianadannlusedusegiade
AFyneadd (r = 0.212, p= 0.035)3sAdiiTanmseiuay
\uTuvas O-cresol LﬁmqmdﬂﬁmM'ﬁgmLLazﬁ%ﬁéﬁ”ﬁ’mNaniwu
AoaunIMYedasingduInMInTIaseiuteuled SGPT Tusug
ndAnpsguiusandfiuiuioRaudenudedunisiy
duraansingBunardmariornuiinUnAvesn1sviuvesiv e
aslngduiiloiingsrsnediulvgnieanismels szgaiuum
veladlneieuluyl Cytocrome p-450 auvinggalansngnitasnP-
cresol wag O-cresol waggnidndueennisle (nssfim$ dns
Fuivsznn, 2552)Fdlunsyraiudenanaziianalnnsiafivse
slnsansfivasyinaeiwaditoglusiuliun wadiu wadyrethi
Lazimadvaondennelusiu nsinfiefivinanyansiwvessuiu
i iAawegsan s (afan PIBLNALS, 2557) Ly \wasugn
vnane (Hepatic injury) n1smievewaady (Necrosis) LLagﬁuﬂ
WsuunnsesdsmarliianisiUdsunlamesseiueulaives
FuituluTSveadenuarliannsavnanouas el
naneenlula(Neghab M et al., 2015)denAdoIUNANISANY]
mi%?ué’fmﬁamﬂwq5u17iﬁwa@iammﬁmﬂﬂﬁmmﬁﬂuwﬁmmm
dsaoudnduladide Taowuinguivdudaansingduianade
seauteuleyd SGPT lusiuninu 47.62 IU/L gandrdmnnsgiuldl
A 41 1IU/L dlewSeudisunanisnsianadeseiuioules SGPT
Tusiuveainguivduda uaznquldsududanuindinuunnsaiu
(Sari E et al., 2015) Laz@onARoInUAIIANEIAINAITNUNIUY
FUrgnmsduiaansingduiunnuilunsungudiasgnidy
$119U 20 AU WU Aedeszauleule SGPT Tusuwiniu 40.4
IU/L ganT1Aansgulaiviu 37 1U/L(Camara-Lemarroy CR et
al,, 2015) UeNINLUTINNSANANLENRUESET IR
Unfivesiuladunisdudaasiundu ledu uaglngduluminegmu
annfudnistntiu §auau 200 Ay wudn Aedsseduoulu]
SGPT ludiv vesngusududanaslisududaunnsndivedAgymng
add (p-value = 0.018)(Moro AM et al., 2012)
AUFUNUS 521 I1958AUAMUTUTUVRY O-cresol
Tutlaaneiunisimtifivessiv Ae szauieulesl SGPT wag

nguaage nudlidanuduiusiu Weansingdudigsimnie
AASITIRLUTINEEN 3-4 Falus dsdumnueanislasudi

o

a
b\l

3 [ 1 1% 1 < ! 1 s
ﬂ‘\]ggﬂ‘U‘U@E]ﬂ‘\]’]ﬂiNﬂ’]EJbL@E)EJ’NTJWLi’J ﬁQUIﬂiy,QSQﬂLMWWUEJVLaﬁ]
sy

(n35n4 dnsdufiusenn, 2552nsiRnfusoduideilels
fuansingBuiifianududugs lussosnadus favdmariowad
fu Feaeandesnisinunnnululsefuiddinnsduiaansing
Suifanududutiosndn 200 dndlududu vilvszduieuls
yosuilasudnion (Malaguarnera G et al., 2012) wWagunNIN
dnnnsAnvmidnanululsanugramnssuiiliniu ewuiy
nausududaansinguiiinnuanudiudugendn 100 dniludy
@ (TWA > 100 duludnudn) WuanvmliAsfivredu du
nsduifaansingdulusuidudumdanuduiusseeinisme
szuuUsvanmiiiaunfAvuiy (Shin HT et al, 2011)
ANUFUTUSTENINITEAUANUTNTIUYEY O-cresol Tu
Jaanziumsvimihiivedla Ae sdugiselulasiau (BUN) uas
seAumseRiu (Cr) veengusegranuinlufinnnuduiusiu
osunelddnilasanuansenuresingdusentsvinnuvedlatu
mendsnsmelaeningduanududugs 1Wild ziinisdes
aaeiiansiduaunavaensalazaniglusanie iliina
AnUnAivedlamuun deasionsvinauresnisnsevesta vnd
nsfuduialudnaddezinnsidauazdueonnislaegis
mns aenadesiunisinulungumiineuluaoiiiuidng
séuansiuutu ledunazingdunui WeSeufisusanisnsie
savgululasiauludonvesnguiududa uazngulisududa
asiyinazanenui Lifinnuuanaesiu (Neghab M., 2015)
wazmsAnududinisdufasslngdulungusogsausly
Isanuvihgnueananadin wud nsnsIviaszAuAAIioRily
(Cn) lsifianuunnsafuannguund (audnd vesgnn, 2541)
ANUFUTUSTENINTEAUANUTNTUYDY O-cresol Tu
Haameiunmsimihilveasinden fo szsuardlalnadu (Hb),
JEAUABUNAIN (Het), S1wiudadonuns (RBC), 31wl
denum (WBC) wardununaniien (Plt ) veengusiiegis wu
1 liflanuduiusiy osuneleindleansingdudngsienie as
fnasieaigisiUmunenanAanisyinauvesssuuUsEamaIu
nanauarsiu A dufivvesansingBudulimufiutossuuien
g1 naidesaningdulsinansguinanisinnuveslunszgn
(N353 dnsduRvsenn, 2552) Fsdeudaiinnudasnadely
amsgaamvinssuaielul lesnwuaruiiaunddeszuuden
Aouinaties usegnslsimumnnisnunmsiududaansivgdud
fiaududugandt 100 dulududu (TWA > 100 dlud
dqu) dwasamudnunfveundndenlunidnaiulsny
namnssuiléviu lasnuingusuduiaasingdustnesoiios
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msUsufiunmssududaansingdulagldiviidanm O-cresol lulaanegfifiauduiusiumsimihfivesdiu 1o wazidindenvesiujifnu

luanuuszneufianisgimenudsneudluunginedios Sminsues

a o < A ° ' | Ay vo a  a & .
Mig@l‘ULﬂaﬂLaa(ﬂffﬂﬂ']r]ﬂfleV]l@]an']iIV]Q@uLWEN'U'Nﬂi\? (Shih
HT et al,, 2011)

5. dalauauug

5.1 Tawawsuuglunisumansideluly

NaN1sANYINUI AedsUTIINTEAUAILTNTY
O-cresol ludlaaniz (mauanaw) vesnguiiegegandimay
Wudumusnasguisinue fefuuamdunsdhss Sadesd
fio MisnuiiAeatesnsigunsaitestumsiaiidruyanals
naudssiensduia uazuugihnsldgunsalfignuda aunsa
Uesduloszwmeld waginnunisihseiguaingudifaues
Iesun1snsaguanlaensiamiseiu O-cresol Tullaanizvie
Ingdululiaaniznnt Snvsenumisiinisnsiainanududuans
Ingduluusseniansinumungrineivug Wy n15nsIs
wUURnayARe viouUUNLT iileiinss Timssudiiaasindu
Wngsemewuiu

5.2 forauenuzlunisfnwadeoly

mstimsnuniadomssududaansingduiitiauduiug
fumsvmihiivesiu ln wazindon waznisAnufiudaly
Snvasieriuiilneeradsundaduddugll Wy Maun
nauiegeilvaiu unduivioudteuillalldfutaansingdu
dierasaligiudeyaluntsdnuluiFesifinruanysaiuas
AsouARUINNBsTuSuan s lliUslemildluaunan

anAnssuUsENA
qm%%’&ﬁlﬁ%nu%&aﬁuawnuqﬂmﬂﬁmammwmsi
mﬂammmﬁawqmu Uszdndauyseuna 2558 uavve
vounszAnEUURNuluanuUszneuRansginenudsaeus
Tunsuneiiles fainszpamnviiu sasiadmdiimauna
doanunme ldlinnueyaszsinasautemdonasnnis
Anvideuaslidoyaiiiandeiomsfinuiidoaded Fuiliau

°
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Abstract

This study was conducted with the objective to study analyze safety climate of employees in each job position
and to compare between job position that related to employees perception and safety rules and procedure. This research
is the cross-sectional study in employees perception in the group of automobile assembly plant, were 226 person from
the sample size. That consist permanent and sub-contract employees. The instrument was safety climate questionnaires
assessment of Health and Safety Executive (HSE). The researchers analyzed the data by using descriptive statistic and
inferential statistic. The result that found the perception of safety climate in 9 dimensions from the sample size. The
highest score was 7.77 in personal priority and need for safety, and the lowest score was appreciation of risk. The score
was 5.06. That total score was the good level. When compare all job position according to 9 dimensions of safety climate
assessment, that found in each job position that had not different perception of safety climate (p-value >0.05) or not
different in the group of employees. The result of this study demonstrated that Occupational health and safety system

of the organization affected to the same perception of all employees in the group of automobile assembly plant

Key words : Employee perception / Safety climate
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Abstract

The objective of this research is to study the working environment conditions that were harmful to the health of
worker in the Office of the national archives and the national archives branches. The archivists and staff must work with
archives, archival materials, and historical documents which always contaminated with dust, germs, and hazardous chem-
icals that used to maintain them. The environments in the working space could be polluted all the times. The samples
in this research include archivists, retired archivists, medical doctors, and scientists working in the archives. Tools used in
this research were personal interviewing, group discussion, questionnaires, observations by researchers and texual analysis.
Results from the survey of 50 samples, stated that there were threats to the health of members of archives from the
chemicals used to preserve documents, 26 percents and from fungal contamination of the working spaces, 44 percents.
Environmental conditions that were harmful to the health of the workers were caused by (1) the integrated air condition-
ing system, (2) dust, fungi, dust mites, and chemicals contained in documents, and (3) the operating spaces and the col-

lecting documents were in the same room. The Respondents thought they were not in good health, 52 percents and
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having underlying diseases, 60 percents. Therefore, to confirm the environmental toxicity of workers in the national archives

with the analysis of indoor air pollution, especially chemical and microbial contamination is further research to solve

urgent problems. The results of this study will help to provide protection and removal of unsatisfactory hygienic conditions

of workers in various national archives and can be deployed to other libraries in the museum as well.

Key words : Employee perception / Safety climate
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msfnwadsilidumsidouuiioeans 1 nau Hingusvasdiftefnwnavediusunsy People Based Safety (PBS) fiflianis
$u% wagiimuadsunnuUasnds veamthauredentise Tssugaamnsndlasiafiuimis Smiaszees Wsunsu PBS Aldly
nsdnwadsiiiianun 4 funeu Ussneude 1) %ﬂawqaﬂﬁmﬁwma 2) M3dTIINTIUS wasvinuafsuaLUaends 3) Ay
nsduaSuLasUSUUTNSIUY uasviruad 4) naaeuiiioana idesileldlunside laun wuuasunu uvadu 3 dw fe wuuasuay
foyamly, uuuasuniunsiuiiunnuUaende uazuvasUnLirUARSUAIUABASY NANSANYINANSIBEIE LY 16 AY
Humilnaneiomn oty 30-39 U fevay 50.0 msinwsziy 1aa. fevay 50.0 usumisihamaiia evay 50.0 lahaeifn
gUAmAluTe 3 T Aikuan Sevay 81.2 Tuszaunsalvianu 3-5 U Sevas 43.7 namsAnuinssuy uagiiruaisunnuaends
wuAzuLURAY 35.1 SefUnsusuIunans vdmnaes Azuuuede 44.4 sEAuNSSUTA Tududiruafisiuanutasady Azuuy
1Ay 74.4 syfuriruaduiunans ndwinass AzuULIAAE 95.1 sefuiruARATIALRdssEiuNSIUY wagiiruaRmunNLUaendy
PoantnaY WU feukazndwniiulusunsy PBS fianuuansnstussaiitudfynadaisedu 0.05 nsinwnSstianusan
Tusunsu PBS Tuduuuimaussgndlfifleasnen1sius uassimunidumnuvasade sussiludunisiiaztiodmaliesdnsiin
Tausssuanudasasslssely

A1E1ALY : TUsunsu People Based Safety (PBS), nMssuinunuuasnsie, iruadmuaiiudaendy, lsanugnamnssy
Ulasiadl

Abstract
The aim of this quasi experimental one group study was to determine effect of People Based Safety (PBS) program
on perception and attitude of safety among maintenance workers in a petrochemical factory Rayong province. The study
applied the PSB program to implemented had 4 steps include 1) Define the target action to increase or decrease 2)
Observe to the perception and attitude 3) Intervene to change the target action in desired directions 4) Test to measure
Impact of intervention. The study of perception and attitude was measured by using questionnaire of perception and

attitude before and after PSB program impermentation. The questionnaire divided in to 3 parts included general informa-
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tion, perception of safety information and attitude of safety information. Data were analysed by paired sample t-test. The

result showed that 16 workers of them were male. The age ranged between 30-39 years at 50.0%. They were at 50% in

technician position. 3 years ago not having accident were at 81.2 % and Working experience between 3-5 years at 43.7%.

Perception before applied PSB program were at moderate level (35.1%) and post-perception after applied PBS program

were at good level (44.38%), Attitude before applied PSB program were at moderate level (74.4%) and post-attitude after

applied PBS program were at good level (95.1%). Comparin perception and attitude before and after applied PBS program

showed significant difference at 0.05 level. PBS program can be guideline to creation perception and attitude to be

successful and bring about Safety culture in organizations.

Key words : People Based Safety (PBS)program, Perception, Attitude, Petrochemical factory.
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Abstract

The aim of this quasi experimental one group study was to determine effect of People Based Safety (PBS) program

on perception and attitude of safety among maintenance workers in a petrochemical factory Rayong province. The study

applied the PSB program to implemented had 4 steps include 1) Define the target action to increase or decrease 2)

Observe to the perception and attitude 3) Intervene to change the target action in desired directions 4) Test to measure

Impact of intervention. The study of perception and attitude was measured by using questionnaire of perception and

attitude before and after PSB program impermentation. The questionnaire divided in to 3 parts included general informa

Key words : A Metal Smelter Manufacturing Factory, Employees Exposed To Heat, Health Effect
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uenwiornynginedy (Fenduviodedu) anleniadeie
ASLARRLASIAINANNSEY 0.22 W A1 OR (95%CI) Wiy
0.22(0.06, 0.81) M3usaNIBUBNINTDINYAL UNDTH (N19INIV7
Fundonanstulundw) flenmadewonisiianasiannaany
§9U 5.71 wiil A1 OR (95%CI) Wiy 5.71 (1.70, 19.12) uaz
szpznalumsiautosni 1 3 aslomaduwenisiinnzasa
nNAUToU 0.06 WirdlA1 OR (95%CI) 1y 0.06 (0.01, 1.08)
SeaziSenfwnTIei 1

Jadefidemansznuselsnandouvasniineu

mﬁmawﬁmsamaawwﬂm (Multiple logistic regres-
sion) vesRUadaseiulsmauiou wuin Jasearunisauld
e susninilennymeinlefumadssny (Mansidy
visomanstulundy) fMenadesdenisiinlsnaudeu 6.13 wh
flf OR (95%CI) Winfu 6.13 (1.12, 33.32) uazmswasuuda
vosgumniismeanlemadssienisiislsaauiou 0.06 widl
A1 OR (95%Cl) winfu 0.07 (0.01, 0.72) Ass1wazLdenlu
A5197 1

Padeiidanansznudoainsseumasainanudeuves
wuneulsssurasulany

mﬁmawﬁmsamaawwﬂm (Multiple logistic regres-
sion) vesilladaseiueINseeundsNALTaU nud1 Yoty
sumshugsmielelasduLeanesedilonaldssionisenns
POUNAEAINAINSOU 3.53 WilA1 OR (95%C1) Wity 3.53
(0.96, 12.99) FixwaziBunlumsed 1

a5neil 1 Jadedidemansenuseninisidutheainaiy
Souvpantnnulssnunaoulany

Aludu ATAs?  lsAaudeu  sauwnde
403 NAN5DU
998 OR OR OR OR
(95%Cl) (95%Cl) (95%Cl) (95%Cl)

el

YY Ref. Ref. Ref. Ref.

AN 8.36 - - -
(1.30, 53.69)

N15ANEINNTDLATDIANLDANDTDE

TaiAy Ref. Ref. Ref. Ref.

ganveg 2.91 - - 3.53
(0.96, 8.80) (0.96,12.99)

YSunaunisaudndanaiu(uii)

4-10 - 0.10 - -

(0.01, 0.67)
11-17 - 0.09 - -
(0.01, 0.83)

> 17 Ref. Ref. Ref. Ref.

STELIAMNURDIY (Val.)

<=8 Ref. Ref. Ref. Ref.

9-10 573 - - -
(1.19, 27.56)

>10 2.26 - - -
(0.36,13.96)
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A15199 1 JadefidamansenudaainsiiuliennAusaues
nnulssuraaulany (A1)

Audu fzAS?  lspaudau  @auwnae
o 21NAUTOUY
998 OR OR OR OR
(95%CI) (95%CI) (95%CI) (95%Cl)

szezalunisineu @)

<1 - 0.06 - -
(0.01, 1.08)

1-6 - 0.19 - -
(0.01, 2.68)

7-11 - 0.18 - -
(0.0,14.18)

12 - 16 - 0.44 - -
(0.02, 9.57)

> 16 Ref. Ref. Ref. Ref.

Hendy visatdedu

Toild Ref. Ref. Ref. Ref.

16| - 0.22 - -
(0.06, 0.81)

n1enendusaniInetuluvsuy

Toild Ref. Ref. Ref. Ref.

16 - 5.71 6.13 -
(1.70,19.12) (1.12,33.32)

9uNYITINY (B9ANTAITYH)

Tadviin Ref. Ref. Ref. Ref.

LN - - 0.07 -

(0.01, 0.72)

4. 3AUTIWHANITIVY

Mnnsfnyidetadeiidmansenudesnsiduthean
aeuvesninnugaavnssuvaolazuwimis luadmin
JYUR MU 128 AUNUI

wevidls (OR=8.36, 95% ClI 1.30, 53.69) fnansenu
Heo1NsALAUAINAILSaUIINAT N AYE Lﬁaammwm@aﬁu
willwiuldfmiannnimaneuasivnliuiazgydonny
Louldunnninneene (Kingma B. et. al., 2012) dlosranelssu
anufeuaiinnsgydsanufeusnensdumie (ganaded
avislwyad, 2551) msduimiessnunannagyiliAneinsiudy
nAusould (eundie 553159u wieingin, 2556) 91nNsfnw
HANSENURDEUN MN8N TAURAAN TR Yy lung
AuuINAedwminaynsaeasI wuinguitegaliennisiay
9IMsuanIHmRuIINMsduTanaFouosas 26.56 (Jstfusi
931034, 2553)

Jadusunsiugsvieiniesduuoanssed (OR=2.91,
95% Cl 0.96, 8.80) TwansznusieeINTHUAUIINNTTULTE

Awseu wuihmsiuasviemsiuLeanssedlutsiiigaumgl
guadiuaviliAanssuumsgydonudousnniu (nsueauey
13A, 2557) Iiﬂ'EJi"Nﬂ”IEJR]%Lﬁmé’mi’lﬂ’]SQEUwLaEJﬂ’J”IM%JE]uIﬂEJﬂ’]ﬁJJU
wite (andeigrsinyad, 2551) Favlerdulladedaaduyiil
Anonsiuduanauseu (euly 353159y wienzdin, 2556)
Padesussesianvineu 9 - 10 Flusetu (OR=8.36,
95% CI 1.30, 53.69) fnansynuseenIsiuduInnsSUdua
AUSIU @0AARBINUNITANEIANLASEARINAINTOU A5
sgwetn wazn1sinauvesla luauaudngss Ussine
adannes wuiiauruiadesiinisgadomie nagve
Pinnsvhaiy 8 Talusegnafitudfynead (p-value<0.05)
(Ramon G.Trabanino et. al,, 2015) %ﬂﬂ’ﬁﬁﬁwmﬁﬁmﬁamn
favshliAnensiuduaineudouls (ewgs 531591 wieng
n, 2556)
Hasunsaududaniuay 11 - 17 ufsedu (OR=0.09,
95% C10.01, 0.83) 1uiadedesiunisiinein1sneasaannainu
YouaonndosfunisAnudamguaimveandnaiudivinay
Tuenaiidounazegnansudswamiinnuneainsussmadiy
WUIMsALUasEMIenn Y unelua LU SAYe S
WﬁfﬂmummmamﬂﬁqmlﬁﬁﬁﬂLLazﬁLﬁﬂImﬂaﬂuiNmaiﬁ
(Yushi Morioka et al., 2006)
Jasunsarnldiniesunsnioidendruniodedu
(OR=0.17, 95% Cl 0.38, 0.75) WWulladetlostunsiineinis
aranALdey winnuiuduiannudeuldidondumie
Hodufiaunsossuismudouldffannsa angangisane
161 (570 $98ug, 2556)
Hasemsanldnisausimeniansndudoniansily
Y& (OR=5.71, 95% CI 1.70, 19.12) Hudadeiiiinasdensiin
9IMIRzATIINAMINSOU denadastumsAnwSeSaudiou
NSAOUALBINNEST N wesAEerTiald funisvieuae
Tinudeunnaseniing wunnsauldideinadfinedses
MbiAnns3dnldauns Witeoenunn LazsnIINSEuesiile
Lﬁmmﬂ%uasmﬁﬁaﬁwﬁzymaaﬁa p - value = 0.02 (Mt
ysw, 2542) nmsAnwtssuialumalisamegaydenite
wagindews dwalminngasiannauseu (OSHA, 2014)
Yaduausregianlunisinautesnin 1 ¥ (OR=0.06,
95% CI 0.01, 1.08) {Jullagedestunisiinennisilunzasiain
mssuduaanudou FliaenndestuniideSesnuduig
511ENmiqzyLﬁﬂlmiﬂﬂﬂiauﬁ’umiqigl,ﬁam%LLaSixﬁummﬁu
Tadsluninauvasslavenuiminauivhouietuamudeu
U Ejam:ﬁmmmum'amm%’aulﬁqaﬂ’hwﬁmmlmjﬁLﬁwﬁw
1117974 (Yong M. Tang et al., 2016) 99nn15ANEINUTIWEAU
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fivhautiesni 1 T tuaslonmadewonisiiansasiannaan
$oulst ansnosugliiamnmanwinnudulngfinisiy
wSesRndeus Sevaz 78.10

Yasudunsaldiniausinoniansnduvdenian
Fuluwdu (OR=6.13, 95% CI 1.12, 33.32) finansznusielsa
anfouresminauiisududannudoudenadestunmsineinis
WabuilgunsnevaweIassInevesddeifianld fu
msvauneldanufeuanaiseniing wuinnsaasldidedh
ﬁﬁwﬁwaﬁﬁa%ﬁﬂﬁlﬁmmiﬁﬁﬂiﬂama WiieDeNLN kAZERI
msiuresilafiunniuegnaditoddanieada p - value
= 0.02 (MasEmnsw, 2542) Wedisnamaiiuvosiiled
Wty Swuiiviossnunn Benarluiasetivdiulany
WnnaNes SehliAne M InuaaRliFivae (McGeehin et
al.,2001)

{Jﬁmmqmmﬁiwmﬁﬁﬁmﬁu (OR=0.07, 95% Cl
0.01, 0.72) wuidutladedesiunisiinlsranainainuseu
yosntnnuiisuduiaruiou dsliaenadaatunuivedes
waﬂiwwaaqmmﬁﬁLﬁ'msﬂ'aqfTUL%Uﬂastﬂmm%’aumm
anvauzvasiiieluseninaggiou U 2012 Tuanssuspinvia
ﬁwmfﬁgﬁ’umm%@uﬁqﬁuﬁmmé’mﬂ’uéﬁumﬂmﬁuamwﬂ
musousgiitudAYn1sada p - value <0.001 (Won-
woong Na et al, 2013) awnsaesuieladnineuiiings
Wasuuwasgangiifigaty fnsszuisarwiouldd Fdliida
onduaunarmiou Swrasandosiudoyafiugiues
winnuitinisauiaegafivame vilkinnsssuienny
Souldd aonndosiunuiseBeslymaunimusaninaui
vawlusiniaiideunazegnatsudsvesminauneass
Ussnadguu inuhmsiniudssrinamsihaudelunm
ﬁ’ﬂLUsﬂm@qwﬁmmmmsaammsqﬁylﬁeﬁwLLasSLﬁﬂi‘mﬂa(ﬁ
Tusranele (Yushi Morioka et al., 2006)

Haduiunshnasmielniesfiuuoanesed (OR=3.53,
95% Cl (0.96, 12.99) fiNano91N1980UNAYIINAIIUSDUVS
wiinauifuduianuieu deanansaedungldin msfugs
videnishuueanesedluriifioumgiige ssinavinlsivasn
Lﬁamﬁ’u'%L’;mﬁwﬁ’wﬂ18ﬁaﬁ11ﬁﬂawm%’au1ui'waﬂwaga wagLin
nssvruNIgaudsALSoLLINTL (nsumuAalsn, 2557) 1
NIANYINANTENUABFUAINAEIINNTFURAAUTO UL
Mmalunguaniiuinfedawinaynsasasiy wuiinay
fMeg19ia1N1SUaE8IN1TUARNIB B UNEYINNITIUNEAILSDU
wnfigaAndudesar 67.19 uazAinannsiugsvdoiaios
fuueaneged Sevay 39.13 (F3fuvi azine, 2553)

gAudIBINISANEIITY

mu%&ﬁlﬁﬁwﬂﬁﬂﬁwumiqmtﬁs@Lﬁﬂiwﬂa(ﬁmqﬂamw
undududsase lunmsimsedernisiiuiisannainusou
desninnisfuduifaninudeutuasilfiinaiuldauga
Ypandenslusengls e1vavdwmansenusreeinisiiutieain
audouvesminnuiiduiannuteutuld
qABOUVBINTANIITY

ﬂ”liLﬁU‘?JIEJ;‘JjaLé@ﬁﬂ??ﬂ%lauiuﬁﬂﬂwLL’JIﬂéJEJﬁJﬂ’]iVT’N”Iuﬁ?u
Fiveliannsaiuluhafounidouignld esnszeznan
Tunsinenfisia

5. YalduBLUL

5.1 nheuiivhauistuaudeuldnisiuweanssed
wzazinlenadsssenisiutheainanudou

5.2 wiinaudivauisrtuanudeunsidensiinves
Fefianunsasyuennuteuldd aldauts edielunis
szureAudou wazaslonadusronisiinernsiiutien
NS

5.3 winewiivhanuisfuanuteumsauiaiedis
oo wazmdlssnuaisinisdauimsiauitdrunanes
wndews Taunntnau

5.4 wihauiveuiefuanudeunsinuiuayl
A 8 Falus Wieanpnudsssenisiiutheananudou

AAnssuUsEAA

FideveveunszameasEiUin mssnandynyvinud
doaazlimuugii winnulssnumasulansuwimisusine
dauiaur uagdunevainuas daminszees Aldliaiiy
syAEimLTIeImEenaen MsAnyideuasldeya Mg
somsAnuidundall deilrnatediseqailulimes
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UNANED

TunszurumananensdansziildiinisliamsiadlunssdaiivannaeussinldunansUssiamansianseu sy Suduans
fiflnuautirensgnlndlfios femeldussilunmmuzussquundn vouailili (3A uas 38) Wududsiunuideiidvioniste
Fuasafifionugniesmuamaifanaiuagngraneseiuld mnaamsidonuharnedfldlunssurumananiiomn 492 ol
Taganunsadaussinnansindld 11 Ussinvdssiaansiadfinusnniigafeveaadlilil aslifaliiduamsinnsou ansifarundes
sonsqninsilfies sudiy Iévinnsdafuansiedl 4 vea siesit 1 auiuansii (Toxic substances), ansfinnsau (Corrosive
substances), @1598nlad (Oxidizing substances), ﬁ?éﬁﬂﬂEJWLLiﬁqumﬁﬁuwi‘iﬁmmmLﬁﬂ (Pressurized small gas containers)
Voeil 2 Saviuveanadlilil et 3 SaifiuansileseenlesBumn3s (Organic peroxides) wastiosdi 4 Safvansiifinnudesionis
anlvsiléies (Auto-ignition temperature) lumsdnifivansiafanunsananivesasiaiuazinmsmsiofiag Uosiunazang iAmg
$adfeiionafinanasafidune

o o w

AEATY : a1swelidunsie, Feufuasiadl, ensduasien uazarsedlalu

Abstract

A number of chemicals such as corrosive substances, toxic substances, auto-ignition temperature, pressurized small
gas containers, and flammable liquid are used in the manufacturing process of synthetic rubber. This research focuses on
the chemicals storing based on safety design and legal regulations. To manage the storing properly, identifying and un-
derstanding of the chemical properties of the substances are required. The results revealed that 492 chemicals which
required in the manufacturing processes could be categorized into 11 groups. According to the highest number of sub-
stances in each group, the first four groups are 1) flammable liquid group, 2) non-flammable group, 3) corrosive substance
group and 4) auto-Ignition temperature group, respectively. Four chemical storerooms are used to keep these chemicals.
Toxic substances group, corrosive substance group, oxidizing substance group and pressurized small gas container are
stored in the first storeroom. Flammable liquid is stored in the second storeroom. Organic peroxides are stored in the
third storeroom. Auto-Ignition temperature is stored in the fourth storeroom. These chemicals are kept based on their

characteristics to prevent and reduce fire accidents caused by hazardous chemicals.

Key words : hazardous chemical, chemical storage ,synthetic rubber and flammable chemical
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ILLUMINANCE AND FACTORS RELATED TO VISUAL FATIGUE FOR COMPUTER WORK OF SAMUTPRAKAN HOSPITAL
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UNANED

NMFITBBUFTRNS (Action research finguszasdiiie 1) Yanruidesdrvesaeniluninnuiivihnuiuneufiumnes
2) Fnwniadeiiaudiiusiunnuilesdvesanen nguiegadunthauivinuiuaeuiumesfndefumnnii 2 alusietu
Tu 13 wsun S0y 175 audesdlefld Ao 1) wuasumuiidideyatiadvdiuyanateyanislinureuiinmes uazdnuvazay
2) wuulsgiluanudssiunseemanidmiunmmihauiuaeuiames Weussduaninu 3) Faanuduuasioniesiaue
(Lux meter) wawd) Jnnrmidueansnisneiaies Eye Check Pupillometer #ans3ds mudimsanenndsuiulssanas fovas
22.9 adeifinnuduiusfuanudivesaemneutiuuse loud o1y e dnwazau szeznanisldrenfiuneiAndeiy
LagauANILdIYeLaNadns WeuFuendnunazuiungAnssunisldaunoufiawes wuirdnuvazau szegnainisld
pouRmeiiarefiu srovmain anuilumsindenuduitusiuaudesmem fufu msanszeznamsldnuasuiunes
Ansoriu uazifinszeznansinaem

o o w

ANFIARY : AIUREA1VRIANEN1 / ANULINLEANEIN / Eye check pupillometer / wiinauilinauiupeuitanes

Abstract

The purposes of this action research were to prevalence of visual fatigue and to study association with visual fatigue
of 175 among computer users working with computer more than 2 hours per day in 13 departments, Samutprakan hos-
pital. Data were collected using questionnaires composed of demographic data, computer using data, job description; a
light meter (Lux meter); and eye check pupillometer. Results showed that the prevalence of visual fatigue adjusted de-
creased 22.9%. Factors associated with visual fatigue before workstations improvement and improve computer worker
behavior are age, sex, job description, continuous computer user and lighting in the workstation. After improve factors
associated with visual fatigue are job description, continuous computer user, eyes rest time and frequencies eyes rest. As

a result to reasonable shorten time to use the computer and increase eye rest time.

Key words : Visaul fatigue / Illuminance / Eye check pupillometer / Computer users
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Tuas 300 fis 600 Lux Suavilianuldauieaitazeinisuin
Wanteeas Taptagaporn and Saito, 1990 {518uRid1393
nsfnw fanafenelanrmainsseurenimanniigadl 500 Lux
wazlsifianelasnniign Ao 20 uaw 1,200 Lux Semannuiduuss
aneiusasUssmaruavieszthiauuanssnafmun
oI rneUszinealneg

A37elan1dun139599inA1IATNLAdET19R LY D
AnunveInguunewasiiudeyaniivavnInue g bgau
Aaumaslaglduuugeunu wuiuiRnuiuneuiimesi
audiesdnisaten Saudluaanfuneufiamed
a9l SN UHINUTINATTIURUNQVENERiA1a 1Y
31 wenandadeduanudunasainuds onafidadedu
WU Anwaigau stz sindwmadeaadiesdvesaneni
ol

{Afpdwinamahmidelaelingussasdiienuiade
fifsvsnaronnudanemdmiunsianuiunenfinges e
thraiildainnsinuldidunuimslunismuauigme
qmmwﬁLﬁméﬁumﬂmiﬁ’muﬁmauﬁama%

2. 35115378
2.1 sUnuUNsAnEILasNguAIaE19
JumsideiaufjiRnas (Action research) Anwlungu
wiinnuihanuiuseufiameslulsmeuiaamsusns Sy
175 au teiannuilosdvesaenluntnauiinnuiy
povfamed uardnwidadefinmduiuiuauidesdives
amemlnefnudadudiuyana anilan SnvazauszesIa

Wn Anudlunisinsety sreznatnsThnunsuiamesinse
i waztadeaianudurewaaing lnaiudoyatlededau
yanaszeziiainaudlunsinsety szernainisiey
ADNNIADSANADNU LATANWLIUMIBLUUEDUAN Useiliu
aonfinsvhumswuudssdiuemudeswnunisemansdmsu
mseueeufinmed Jaruduasainafigainumeedes
Souas (Lux meter) wazasiatasmauiiosdvesaunse
A3 Eye Check Pupillometer
Ufudssamiuasnninssunislfrureufinnesaniy
[IRS2TAAIAMNNLTUVDILEIEINY TAAINNRIVDIE YRR
\A303 Eye Check PupillometerUseifiuaaniianugnanuuusudiu
AN ABIIUNSEAERSdmSUNTIuRURBLRMeY LU
Joyaszeziianinuiadeny sreglIaInITn aualunisin
8n wazernisiitinduliiesainnisinauneufiameseae
LuvEeUaLENAds
ﬁﬁaaﬂaﬁwumJﬁm'ﬁwﬁl,ﬁammmé’mﬁuéﬂﬁad’m
yamadnuaizy andau sveznanin anudlunsindedu
STYLIANTINNUABUNUADIAARDAU LATAIAINUTUYDILES
aafidwmanorudvasanemdmsunsiautiureuinnes
faiuideedeilasueuiflassnisninamenssunis
A3u555uN I8 luNyed AMEAITITNEUAENS WINENEY
ufing Lenasiusesavii MUPH 2017-032 sWalasens
117/2559
NaNFIBE1NNNNTBNSTRLULIRINEZI T lagidenna
Fregredaduntdnauiivhauiuasuiamesinsefuuinning
HilusdeTululsmeruaamsunnsduam 175 au
2.2 manudeya

221 Lﬁuﬁay‘aé’ﬂwmsmw‘hmu SzeBaTRN AND
Tun1sineedy s28811a1115VNIUABLRILABS ANRBNAUAIY
WUUEoUnIN

2.2.2 Yamudieuasainauesnguinegns fetedos
HoTnANuLTNLES (Lux meter)

2.2.3 faAud vesd1en1fiewases Eye Check
Pupillometer LﬂULﬂ%ﬂdaaQﬂmﬁ’] Feanunsansivlasen
UFATevesgnandiiinangrivesans uieasiandniing
$19M18 MEEAUBIUAIWDITINY LASEIZELABENLNIHY
iseRaUN@ (Pass/Fail)

2.2.4 Uszdiudafauseuuudssfiuanudesin
msemansamsunshauiupeuiwes Wuluuussdiuiinig
eTeudeLazAUlaBndy AMEAITITNAYANAAT
wiivendeuding Faudasnainuuulssiiuanudes Rapid
Office Strain Assessment (ROSA)
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ANULLEsaIna Uadefdmanennuiiosd1vesaienn
lunsianuiureuiunesvedlssmeuiadymsusinig

225 '3mesﬁ%’ay‘ammmé’mﬁué%ﬁ]a%’aﬁﬁﬂmﬁ’u
AUAIOIEEANTI IR I8LAT D4 Eye Check Pupillometer
Wielusuupandounasnginssumsldnuasuiiumes

2.2.6 WUSuUsanfiany wasngAnssunisldanu
ADLIILADST

2.2.7 vindudriannuduvesuainaeEanie
feedetauas (Lux meter) SnAudnesanenidiepiesin
ANAIVBIEIBAT Eye Check PupillometerUsziliuganilaiug
auuuUsTiliuAUdsadunseaans dmsun1 e
AoNfiawmes udeyaszavanvinufaseny svesiainsin
AualunsASn wazen1smantwidosainnnsiiau
eLfimastsLUdsUnEnAs

2.2.8 snflun1sedusenanazasunauidy

2.3 n3nsevideya

Jpseinsadnseeiosreuiinnes tneldlusunsy
SPSS for window (Statistical Package for the Social Sciences)
Version 17 ad@#ild e afifuianssesun (Descriptive Statistics)
Tagldmannud fova Aads uardrudouuinnss i wesaun
FoyadnuazmaUszansanuidiveasaing milesdves
a1 dnwaeay ssevianin Yadediuyana wazaanieu
UaADALTID194 (Inferential Statistics) AATIFIAMUFUNUSAT
AMULTLYDILENATIN ANWZIU S3Eza1N antinuaziade
druynnatidmadionuiilesdvesaemdmiunisinanudy
AaNTImes feAadn Chi—square fuuatiseudesiuiisey
8y 95

3. HANTSANEN

nansiaTeideyatiiauedatelull

3.1 Studied Workplace Characteristics

sATeddnululsameunaagnsusinig dadulss
Ny UIaU T IRaynsUsInIg B1uaukes 515 Wes 4
Sruuldusmssiotu 2,000 au tileAuazaInsImElunnslH
Uinsungiheneuiinmesiaduniesdeddyiltiiedanis
Foyarnag Tnewhsnuiildnoufiunesveidesiustnaos 2
s ffavan 13 wihenu $1uau 175 auufdinulune
nuguiUsEiuguAInTian Yevas 16 sosaanAontiienug
Urguen Jeway 14.3

Tngdnuazauwuseanidu 4 Yszuan liun

1) 9ugsn1s Tanwaznuiiuividsdonuuuunesy as
Toyan153unsUnIN 8 unun Ao AudUsEiuaunIn nauu
nnsINdsn NERILNTRY nguLTT ngunuUIlY
NALURITIIVNTIU NFUNUNTHEINTUAAR LAENFUNWIINT

2) udndsedRguie ddnwugaudnuseifgUae
wazduiinteyagUieaddulsunsupeuiiuned § 2 wwun Ao
Nugdieuen uazauiedng

3) urhdeUssnduius fdnvasausanwuudetians
Aafaniengg Tngldlusunsureufiames @ 2 unun Ao vnilan
imyunsaluagngunuauAng

4) UAIUANTTUUABNTIMES HdnuyazaUALATEUY
ARNIMesLazeanLuUlUsUNTuADNR MR AelulsIweuIa
Ao uNUNAUdADLTIADS

é’ﬂwmsqwuqiﬂﬂim1ﬂﬁqm Souay 58.8 T8IA9NNIULN
UseiRgae Souag 26.7

3.2 Personal Characteristics

3.2.1Personal Characteristics dnuMgUINGUFAIDENS
Tagagulflumsnedl 4.3 ngusegrsdnilng dumemds fovas
90.9 fiengszuing 18 -52 T flengade 32.31 U eglutastiosni
30 Yanfige fowar 44 uazdiongemutassening 1 - 25 Y feng
Ry 5.77 U

3.2.2 Health status ngusognedianizaunwdia fuil
waneads 2213 farwdulafingssyduihmaludensglu
nawiUnd fovaz 89.1 winuiiilymansmau 817 1889
manneiingdAmauazidulsauimiu awgndneeniiloan
AMNLUSUTIUANA VD IENEAT

3.3 The result of the measurement

3.3.1 Light intensity wasainadutadodrdnglunis
‘v‘hmuI@mLawwmmaﬂmiLLasmuﬁaxLgamé]’aamimmgﬂ@f@a
R mu%ﬂ‘ﬁﬁﬂLﬁumii’mmmLSﬁﬂ,JLLanLLUUW(Spot measure-
ment) osmnmsvhnuiureuiamesieddaemiudodity
fuaug fedy N3inANUTNLAInLUUYAUSIINIINENENS
ihorauiiees lnen)nsensNiuaInsgIulunsusms
wagNIIANITATUANNUABANY DITIDUTBLATENTNLINA DY
Tupsyiuienfuaudou wawEine wazides w.e. 2549
MUUAAIANUTULEINUADURIADIVINAU 600 lux Wundiaanu
asinsnasgiuiesas 29.7 uazininasiiasguosas
703 MAnuituuasniian 624 lux Aeuduasiivosiign
320 lux WagA1 mean 514.76

3.3.2 danfleu

3.3.2.1 aoflauuvseenidud ssrdsenau

%A T (A3 wiiee wasudufiund wuin 16l 2 dnvae Ae
WedfnwduRuiuaglfelififnuduiod dulngdulfeid
wufinst Yovas 86.9 isutseonidu 3 dhwae fo A5l
wilnflovds fovas 14.3 iaiminfimdavunyay fovay 14.3
wania i fiaaslsimanean Sovay 71.4 wiheenoufiunes
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Yunsaldunse’s Jund, Wugusednt anus1@s, e3er yynudesnl

wusoanlu 2 dnwae Ae svavvineannlunti 40 - 75 wuiwns
Fadudnunziignaesuvdnnisemans nuievas 88 dnwas
ABIMYUABNBINIII0UINNTY 300 Fowar 12 uazuduiiud
wiseenilu 2 &nwa Ao wlufaniflegluseiulvaidnuasy
Houpaney Sewaz 58.3 uluiiurieggeninlvadesenlva Sevay
41.7 whaduusazwrundnanslunised 1

a1519f 1 Tewaztayanisdrrvaniilau iy A3
#1199 wazuduiun

A13199 1 Sewavdeyanisdrsivannionu Wiy 1118 wihae uag
wduiun (s)

. n | wive | wluiun
ANWUTIY WU
516 |7 8
AugUseiu 28 |85.7/114.3
quam
side nauuguAnwl| 7 [100| 0 [85.7] 14.3
Usguduiiug nulan 8 |87.5/12.5/50 | 50
Wiryunsal
NUATUANTEUU | AudRaNiimes | 11 (90.9 9.1(27.3] 72.7
AOUTILADS

i \d
ANWLY WHUN n{1|2|3| 4
4.1(4.2
NudnuseIagUae |uveadng 14 92.9 7.1 |14.385.7
nugtieuen 25|80 |20 |24 | 72| 4
NUTINT NENUUIMNT | 12| 75 | 25 |8.383.3/8.3
NANUNSRY | 15 |86.713.3|13.3(86.7| 0
nauud® | 12 /100| 0 |16.7/58.3| 25
mimm 11190.9/9.1| 0 |81.8/18.2
NINYINTYAAA
NAuLAIANgT | 4 |50 |50 | 75|25 0
NAuUUONTY | 11|75 25| 0 |66.7333
NI
fﬁ%‘i’mn%ﬂiiu 16 |87.5/12.5| 25 |62.5/12.5
GRGH
AugUsEiy 28 100| 0 [10.7/67.9]21.4
quam
e nauuauAne| 7 100/ 0 | 0 |100| O
Ussd@itus |l 8 | 75 25| 0 625375
vimyunsal
NUAUANTIUL | fudnouivaaes| 11 81.818.2/18.2/50.527.3
ARUNIMES
. n | wihve | wluiav
GIITRIER QLY LAUA
516 |7 8
NudnuseTagUae |uvesdns |14 1100] 0 |50 | 50
ugtheuen 25|72 |28 48| 52
UFING NAUUIMT | 12 (83.3/16.7)58.3] 41.7
NANUMSAY | 15 93.3] 6.7 [33.3]  66.7
nauewly® | 12(91.7/ 83 33.3] 66.7
ﬂa::m’m 111909/ 9.1 |18.2 8138
NINYINTUAAR
NauWIIMS | 4 |100| 0 [ 50| 50
nguaue® | 11 83.316.7/86.7 333
NYNTIN
NANNUIVNTIU| 16 93.8] 6.3 37.5 625
GRGEY

Note : 1 = IRz dilaifutiufia
2 = Whglifluduiun
3 = A8 lifnnfanda
a

v

RGN GITRGN

4.1 = iiaawdnfionds uiisususesulals aundids
LA STovnssEsinstoRuLaninaauALly Ao deundn 5
wuRAsIes AUl svesdiannn 7 wuRwes Ldfiin
wy videfusifiinuauringuannndn 90° uazlndeglusumisen
TnandesnAuly Tufifisesudimen nohoudaleslufisniin
nUNNLBeTpYNIN 95° “se WINNI 110°

4.2 = FaTminfands uiinsususesuld suneditaning

Yeeune waxmaiwﬂwﬁaﬁuLLazLﬁw?ﬁ"aﬁujinN 5 — 7 I9URALLAT
fifinuay fiinuauin 90° wagluaeglusumsauts lion
Tna fifiseadudruwer wihonutdaefiondn wdhfiades 95°
110°

5 = Tunthnssnuntnaedseesnig 40 - 75 cm

6 = FRIMLUABNINNT 300 \iewuosae

' o

7 = wununedseaulna

Y

8 = ulluiiuregasninlnaseseniva

3.3.2.2 Yayansusziliuandounuwuuussiduaiy
Hossunsemansdmiunmshauiveeufiiees saduuuy
Uszifiufinainertewfonasaaaondis anzaissniae
mans uinerdouiiog fauUamnanuuuUssiuaes
Rapid Office Strain Assessment (ROSA) Faduuvuusudiule
Wueziuu 1 - 6 luusagesduszneu Tasdeyalumsned 2 19y
Foyanzuuumnuides 3 - 6 ilethdoyaluusazununluysulss
aoilany wud Wi 13 wiee wiufiust fauidesgs Jovas
95.4 857 73.1 Uuag 26.7 auadiu Wesiudazuuuanudes
FUUUINUUHLN Fa5edl 2
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P - Te a a =
139N 2 LU@ﬁL"’UU@]ﬂZLLUUﬂQqQJLaSJQJQWﬂﬂqiﬂﬁgLﬂJUﬂ'ﬂqﬁiLaEN

v
6 V=1 v 2% -4

ANWAIZU WHN N [Te i witras| ST
g
nudnusedRy | owvdesdns | 14]100/100) 357 | 57.1
U amgdheuen | 251000 96 | 40 | 68
NUFINTT NAIUUIMS | 12100(91.7 25 |83.3
nEuIUMS_Y | 15 100|100| 33.3 |53.3
mjmmﬁﬁy% 121100 75 | 16.7 |83.3
NAaY 11/90.981.8) 182 |63.6
NINYINTYAAR
NaNIUvINTg | 4 |100/100| 25 | 75
NANUONYY | 11(90.972.7] 9.1 | 727
LYNTIU
NAUUNYNTSH| 16 |87.5/87.5] 125 | 75
GAGH
AugUseiu 28 /100/100| 28.6 |85.7
qunm
uvide nauaguAnw | 7 [91.7/66.7] 25 | 91.7
Uszndunus ulan 8 | 751|625 25 |875
vimyunsad
NUAANTEUU | Audaaniiumes | 11 |96.4/78.6) 32.1 | 75
AOUTILADS

3.3.3 ANAITRNAIEAT NATAAUAIUDIAIUAIRIY
\A394 Eye Check PupilLometerLﬂuLﬂ%aa'aqqﬂmﬁw Faananse
m’sfﬁmeﬁﬂﬁﬁ%mmaagmﬁwﬁtﬁmmﬂqmémaaaﬂi ERGREIN]
AnLdgI1anTe viSeANNEBUAYDITINNY \38daEIUAI0eN
uiviuveRiaund (Pass/Fail) wuin ngusegraieinsg
1394 Eye Check Pupillometerfinnudnvasanes Sevaz 36
LﬁaLLﬁﬁag‘J‘aaamﬁué’ﬂwmmm Fnuuefiinnudnisansnn
wniign fie MumUANTEUURBNTIWeS Seuay 72.7 seauN
fio Turhdeussanduiug Sovas 53.8

3.4 wgAnssunsidreuiumesuazainisiinainnis

Tdnauinnes

3.4.1 ng@nssunisidreniiumes inudeyasseziia
mswnanen1 anudnisinaeadety wasnsldreuiunes
AnsaiumsnuuaaunIn Wi weanssuluinaaailuszning
nsvihnunniian Yevas 69.1 sesasnintiosndt 5 i Sou
25.1 evudlumsinanemse Tuwusndian fie 0 ada Sos
av 69.1 sesauntin 2 ade Yeway 21.1 wavszoviannsld
oufiumeiAnsaiy wuinniign 3 Halus Jovas 78.9 sesawn
2 ¥ilus Sovaz 13.7

3.4.2 Work related symptoms %’a;&ammaﬁllﬁmm
N159191UABLAIABTIINUULABUAIN WUTT 81N1TUIATOU
mapndige Sesar 74.3 sesasneinisuesiunwlidn
Sovay 73.1

3.5 AUFUNUSTENINITReNANNAUAIILAIVBIEEAN

e @ v

dlenaaeuauduiussenindadefidnuumiudvesanen
WU A g SrezianIsvinuneuiinesiaglinn uazey
WuLEsdiaNduTuSAuAmNaTesEEMog NET A AN INEDA
3.6 MsUFuURanndruLasngAnssumsldnunouiunes e
NadsUANNENTUSSENITadeiunINa1vesaen) wulade
fiflewdniudfaiinanlilude 3.5 Jnhdeyafinananusuus
aonfli uedaustaonilds 148 wihae wlufiud luiflaanu
Fuiusiumudvesanen wiilesnazuuulssfiuanuides
Funsemansfiazuuuaruidesgs Jsndunisuuliide
18 wihae wazuilufut Mwandeanisuiudsedieluil

3.6.1 Wruaguduiiun anmsdrsaillfzudseandu
2 dnwaie Ao WeAitulufind Sruau 152 Wsuaslfeludutiy
Fnisuny 23 18y Sadilazaviifinuduiuiudndnouldng
wnasununsuduiinidwalifiulufinioggeninluades
onlvia $117u 50 90 IeFudsslaenisedunevdnmsiignsiadly
mssanautiufinflifuntinamy mntuddheenanstuinnds
vulfzuaziutufiniundlivinutuiiod wasdeulizldd
wiudud 1 Wulfedudununsiuou 6 My

3.6.2 418 USuusalaedsuiinantuiindniiangs

Y
Aaa

$1uu 25 ¢ Huddandnfiavds $1uau 19 f danfana
wiinfevdsuulsiliivinmaeiigndies Ae vagyinulvidsfiondn
ssasﬁwizmw%ﬁuLLazLﬁﬁyanJizwm 5 - 7 wuplng Uiy
Awigsloiinuawiag 90° Tndeglusumisaunelionlg
3.6.3 9 wihvensufiawmes wisesndu 2 dnvae
fio fiszezriennnlunth 40 - 75 wuRwmsgadudnuasiign
AOIMUNANNITEANERT WU 90 UaTNUSNYULADIVIYUADIDS
i9emnnIn 30° FadudnuwaziliAnenisuinaeuagiva
i 21 9 eanlluusulinihaeeglunuinsduni szes
viannluneh 40 - 70 wufiuns w1 21 90 Amdudesas 100
3.6.4 MAnuILas MIUFuUTsAe g oly
MunuTinasgIuildenn Wesn Fealdsuuladassaing
Tumsudlofiuvasaln Sadudumsusuuzdasiudousiummis
Tzloglusunisiuamannlvnszyy [Uasiuiefunasann
neUDN
3.6.5 wyAnsIUNsldauABNneT nToyanuin
wiinalsiinanesanniian Jesar 69.1 wagvinnudndedy 3
Hlusnniign Sosar 78.9 lddudunstlulvianugmsyha
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Yunsaldunse’s Jund, Wugusednt anus1@s, e3er yynudesnl

fupesiawosmsingn 1 49l wagszezainanen 5 -
10 W
3.7 After workstation improvement
3.7.1 Light intensity A dsuasvasaInusulsamiu
mmgwmﬁmﬁmﬁm 47U 6 90 AImean WfisTuann 514.76
W 523.79
3.7.2 Workstation Yayan1susziliuanauniuuuy
Usziflupnudesnunsemansamsunsyhauiureufinees
finzuuueudosanas wuin 1y 148 uiufi dazuuuny
\Fage Sevay 9.7 73.7 7.3 muddiu dhuasuuuUsziiiuny
Eoatiee lajﬁﬂmuumﬂm?ﬁlmqa
3.7.3 Visual fatigue namsinpnuilosdvosanen
anasandouas 36 Wudevas 13.14 unundimeudvosansm
anawnniign Ao nguaulanviayunsal anasdosas 50 so9as
W1 AoununaudUsEiugunm anaslesas 42.9
3.7.4 Work related symptoms %’aaﬂamm‘i‘ﬁ'ﬁmmﬂ
N3vUABNRIWeSIINKULAR UINUMAIINUSUUTsan e
WU ﬁmﬂﬁamaammﬁqm Ao vilinnsern anasiosay 36.8
50984931 Ao UInTaUn19eN anassevay 34.1
3.7.5 Work behavior ndsannusuugeaniilay wuin
JEELLIANNNEBAT 5 mﬁwummﬁqm Sovay 48.6 09A9UNNN
Foundn 5 wift Sewar 29.1 arwdlunisinansmseTunuan
fign @0 2 a%s Yovay 57.7 sosawiin 1 ads Sovay 27.4 uay
syogamsltreuiiamesindoriu wusnian 2 92l Sovay
56 sedaautionT 2 Halus Soray 25.7
3.8 nsnadauALduRUsAdisedvasaenniy
Jaduiidnun
nansVadeuAMLEILSALiesd e sanemiulede
fifne wu Jedednuasau sseznanisdaeufinnesione
My szoznsRn anudlunsin Sanuduiusiuanudves
aeaegldedfyneaia (p < .05) Jeyanwuandluniing
i3

M990 3 ANUdURUSAULRYA1vRsENERNUYTET

AN
Factor
Factor finnnudn n(%) Lifianudn n(e) Pvatue

LI 233

Pt 3(13) 13(8.6)

RN 20(87) 139(91.4)

218 861

98N 30 U 11(14.3) 66(85.7)

30-409 8(11.4) 62(88.6)

40 Fauly 4(14.3) 24(85.7)

A5199 3 ANUFURUSAMULIBYA1YRIENeA N UTITNAN Y

(s19)
Factor
FeEer finnudn n(%) lifinnudn n(oe) Pvalue

918911 876
151 14(13.1) 93(86.9)

6-10 U 6(15) 34(85)

10 Huly 3(10.7) 25(89.3)
ANWIZIY .003*
nuinUseIagUae 4(8.5) 43(91.5)
wazasvayanUle

IS 11(10.6) 93(89.4)

e 2(15.4) 11(84.6)
Uszanduiug

UAIUANTTUY 6(54.6) 5(45.5)

ADUNADS
dantlay

1Rzvieanu 472

WANTEU 20(12.7) 138(87.3)

Talwanza 3(17.6) 14(82.4)

no| 298

WML 4(8.7) 42(9.3)

Talvingau 19(14.7) 110(85.3)

9o

WL 23(13.1) 152(86.9)
laiwnngau 0(0) 0(0)

utluiun 472

WANNZEN 20(12.7) 138(87.3)
Talangay 3(17.6) 14(82.4)
szgznaldaounanoshnfany .000*

flouni 2 3l 1(2.2) 44(97.8)

2 il 8(8.2) 90(91.8)

3 4l 14(43.8) 18(56.3)
STEZIANNEIYAN .000*
laisnanemn 6(100) 0

WNtoenI09 5ui 14(27.5) 37(72.5)

5 Wil 1(1.2) 84(98.8)

10 w9l 2(6.1) 31(93.9)
ANuBMIRNEEada Y .000%

0 ads 6(100) 0(0)

1 s 6(12.5) 42(87.5)

2 a%a 9(8.9) 92(91.1)

3 A 2(10) 18(90)
AMUTUVDILAIATI .085

HUNEU9ININ T 4(6.9) 54(93.1)

e T Ay 19(16.2) 98(83.8)

Nssanulasaisuaiwinden E-Journal Uit 1 atuil 1 ifiew unsiaw - guieu 2561



ANULLEsaIna Uadefdmanennuiiosd1vesaienn
lunsianuiureuiunesvedlssmeuiadymsusinig

4. aAUs1ena

nHan1sAnwausatunldedusenuingUssasd
voums3de Iiwerolui

4.1 dnwazdyana wud orgnulidiauduiusse
nafnAndiosdesanen vl erguasmaiauduRuSTY
mafemseuidiesdvesaemieunsuulssedaidedidy
MEdA (p < .05) 1gveINguiegvegluyie 18 - 52 U wul
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HEALTH EFFECT OF FORMALDEHYDE AND COTTON DUST:
CROSS-SECTIONAL STUDY IN TEXTILE WORKERS
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o

AEARY : esunadled duihe msusuillumssuduita msvasouaussanUon wasninnuRdnIATe RN
Abstract

This study is a cross-sectional study, the health effects of formaldehyde and cotton dust in a textile factory. The
group of 308 employees was divided into 4 groups: sewing, cutting, stabbing and warehouse. The purpose was to assess
exposure of formaldehyde vapors in the working area by collecting air sampling on the breathing zone of workers and
area sampling of cotton dust by vertical elutriator. The workers were interviewed of personal information and worked
factor (Using mask data, experience and smoking data), including respiratory symptoms and Irritation. The pulmonary
function tests were performed by FVC and FEV1 and analyzed for statistical significance by multiple regression method
with factors that could affect pulmonary function. The results showed that the average concentration of formaldehyde

vapors in each group was 0.011 ppm (NIOSH <0.016 ppm) and the maximum of cotton dust concentration was 0.0057 mg/
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m3 (OSHA <0.2 mg/m3) and found that employees had an abnormal lung capacity 2.5% of the total number of employ-

ees. There were 7 employees from 287 person had abnormal pulmonary function tests. However, due to the low number

of employees with lung dysfunction the problem may not come from the factory environment but, the Problem may

come from the diseases that employees have been in the past and the severity of the disease causes permanently to the

lung. However, there was no correlation between formaldehyde and cotton dust concentrations with FVC or FEV1.

Key words : Formaldehyde, Cotton dust, Exposure assessment, pulmonary function test, Textile workers
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971N19 ‘ n (%)

2IN1INZUUNSLAUNYTR

1o 59 (19.2)

Laune 30 (9.7)

WUunten 13 (4.2)

weumiesdny 22 (7.1)
21N1332ABLADY

LAUMIUULIIITU 88 (28.6)

WAUAYN, E1ABYLYINIU 111 (36.0)
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21N13 n (%)

Pulmonary function
Normal 280 (97.5)
Abnormal 7(2.5)

- Restrictive pattern 5(1.8)

- Obstructive pattern 0

- Mixed pattern 2(0.7)
Total 287 (100)

dlodmssinuduiuseesaussanmienuazsnysi
913NaR 8 UTEANSNINNTNUYBIUBnfe AMNITUTUYBY
loswmevlosunadlen, anududuvesduiheluusseinia, ns
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91U A28 Multiple regression analysis wuan lafiaudusius
VeadRsEIe FVC uay FEVI Aushuusiavuniinanadnedu
pgslllutdvdAgyyieadd (P > 0.05)
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Mndinmsindeszuy Evaporation ldinaugaenimvunslua)
uguiimnaslulumadiertuidlsany shlfanmuanden
aelulssnuiinisssuisonaiia

agslsimuanududuresuiie usaunundn fu
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wnAInsEILMSLBuTAEwuNEy 4 uas 5 Wuusun
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MndAasguiidmun wilundnauuseuiiennisssaie
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MEIIAAIINAIIAMFANTILRIIALIINTEUY Evaporation
ﬁﬂzmzmamagjmaamnm videsa 2 ognedildnanin
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e 1y naulsaiinliensnauduiain uddanuguuss
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msfnwadsilidumsdinuitedmssanwuumadarnafiovssiiuUiinamssududamslsiuuasdadeiifiauduiug
funmzanfnveniney 91w 100 adlulssundndanamnssuludminvayslngnsmusunassauaududuyeinsaudia
susnlutlaany idsduganisvhen) wertadefiflenuduiustunmsaninanslydulnglfuuuaeunuuasmanuduiudiag
afiA Chi-square () namsAnwmuI ngusegnadudiiinnziandnansludueglusefuuunans fevas 46 uas seiugs fovas
12 panau USinausgauanudiutuvesnsawiiaguysnlulaanie dauvitiu 0.0141 ¢/g creatinine. Yaduiifinuduiusiv nne
iemdnansledu 1dun e, 91, Sefun1snen, msguyws, msduueanesed, nslumssuduilaansledu, dnvasawivh, S
Hlusivinuivansinazans, msvhauaiaaan, mslduthnndestuamsiad uaz Vnassduamnududuvesnsawiiaduyin
Tutlaanenanuadaiuandiiiuh Uhinunsiuduiaanslsduinatenneaninansleiu fduisiuiufesufofnumnanis
MuAULAEATIIRAUR AR Searaun et dunnmungie 2 afed) iWetestunnizandsasleduluouan

o o w

ANANALY : ansledu, nnzianie, lssuning

Abstract

The aims of this cross-sectional study were to evaluate xylene addicton and its determining factors among 100 workers
in paint manufacturing, Chonburi province. The level of urinary methyl hippuric acid (end of shift) was monitored and the factors
related to addiction were assessed by using questionnaire. The association between the factors and addiction was analyzed by
Pearson’s correlation and Chi-square (x°). The result revealed that most workers (46%) had moderate addiction and 12% of them
had high addiction. The average concentration of urinary methyl hippuric acid was 0.0141 g/g creatinine. Factors showed signifi-
cant association with addiction were gender, age, education, smoking, alcohol, route of xylene exposure, working condition, job
description, working hour with solvents, overtime, using chemical mask, and level of urinary methylhippuric acid. The results
showed that xylene exposure level affected to addiction. Thereforeit needed to reduce xylene exposure by following control
measures and monitored environment and worker health strictly 2 time a year for preventingxylene addiction in the future.

Key words : Xylene, addiction, paint manufacturing
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