SAFETY & ENVIRONMENT REVIEW

poyUaoan:d

1=
annoaao

Uil 25 atuil 2 1Heunsngiax - SuanAN 2559 2559 ISSN 0858-4052

E-Journal «

| 2 1dounsnMmAU - SUOAU 2559

unAUUDEUAQIEONDINDUUS:SUIBIMSELNAUOBoDUNUBIa:noUUaoarEiumsmvUu
Ason 22 Us:od 2559

1. RISK ASSESSMENT TOOLS FOR IDENTIFICATION OF
ERGONOMIC FACTORS ON MUSCULOSKELETAL
DISORDERS FROM INVESTIGATIONS IN STATIC
VERSUS DYNAMIC WORK

192350 V0N Uae atlen Mendes

3. M5USTRUTTUUNITINNITAUUARANY 81Y0UNLY
wazanMWInAeN nItifnwnAudnszateduAienil
lugnatetion FandIansTuAsATaLSE

Lo gUiene Useyw Leds auns
funsnud - wssndees lvelud wimes
WAT UNNT IAA

5. AMALATEALAANYNTBINTUINAD L9 AT 2INM3
wmuluwmu'mc’ﬂﬂmauwama%’lu‘lwwmmaamsu
AUNNAIA JIWTAUNIETAIN

Furguns uay gilan vendes

q

quess fs

7. MsUseiuaNuieswazulanussivannnely
TsanenurIansaAnen: T:NWmmawmumisusmmmmu
101 wisvilsluuszmelne

lAums inwwatan Liudng sngeu 3de nanvsnsisna
wag Bu3UNS AwilLan

2. WM siayAansamsunsufineulun
duema nsdifnwnglusAlnilusedugs vawinanaey
NIRRT

4 a

59U Wiaw 9nua yaeleSu wandy definfnsal
waz I8 NeNY¥s135Na

4, ﬂ')"lll‘llﬂLL’s‘]u{]'iﬁ]EJLﬁEJ\WI’I\iﬂ'IiEJﬂﬁﬂﬁli‘?]i]\?ﬂ’)’mwﬂ‘dﬂﬁ
‘I/I’]\ﬁ“"U‘UIﬂ‘N‘J']\‘lLLa”ﬂa']iJLuE]SLuLLNﬂ'IﬁﬂJGI']

00N uauAaT way gilan PIBUNALS

6. Uaduidnavasennisuanme Ind wde vasdmtmgly

AauAmaslulseIUIaduEsgUA WA A UA
FININNUDIAY

AUITTN YAINTNAST Uae allan veindes

8. NMSSUFUNFFISIUUTU Iwaauua%%u LLa“’ﬂ’ﬂllLaEN

maasumw‘uaawunmuamuusmsmuuwaLwaa =
ﬂ’]i‘VIUVI'J‘u\i’]u’J"\]EJElEI’]\TL‘U‘Lliu‘U‘U

atlen wendes




auaNaIA@UINLLAcAMNUAAAY bUNITNIEI

Occupational Health and Safety at Work Association

4201 91132 U6 MAdeEIuTBLaTANHYREATY ATADNTUFVANTAT
ANINENABNAAR nUUIID umovjowzyﬂm LDATIBIN 9NN 10400
Tnsdwii 0-2644-4067 Tn3a15 0-2644-4068

a.0.4. aansdgwdudgunny  Waduin 13 nuanau 2531

ISnwnaunay

1. A5, YUHANA WY
A3. UNNT 293A8

371, 93. ladwude Tufnfnsal
f3. Yugns vianiisna

3A. A3, Y1 LY
WeAsStye] Inlsariuiysel
3. 43175 FoITUIE
WUTENoU Massn

UILAHUIAN )
7. 3. Junil WugUseans

auueniedvInis
WeNaug Useialgaly

auunendieuInig
A3 WER @Lsn¥Isna

auuneniieuInig
WLty Sesei

LAUISNNSENIAN
eSsenad Shwnded

Uszudunus

YNFINUANYYT LHYSANINSIY

INATUNUS )
6. A3, gilan Wendes

weNsley

g3y 9RNNA
Ujjau

edsa Islvena
wmItyein

PUFIUTY  FUAYIIA

ASIUNIINAY

A3, 35nUa yneleSuy
WPAUISA AR

BAL. WIWTTOY U333
Wedaaen FsufesAana
WEINaaN nundeusilang
UNENNUNTN LRSI

3. uwﬁfuﬁ UIUAILUU

A5, WUANA BnBaU

3. @308aA1 LNATNBY

Use i

nedatulud w2531 Taspnnansduasfudiinieiveodieuifouay
masnde AurasITUGUAIANS uvAneIdonding ieduaiuuay
atfuayuAnMswazsUFtRTRsueieuisuazmuvasade Tne
yhausfuesingingg aesy MAnsAne uaznaenTy Sunum
adnlunistundeuiiesnseiuivInendremniowararudaendelunis
vhanlulszmelnesueietieinin saeanasgueteuiiouay

AnuaansuvesUssmelivinisuiussauang
av o L3
IeNAU
a.0.U. deduaSuuazimunanuinnuaunsavesuananshindne
sunfisuarAnuUasndeliiuinsgiussivaina

WU
1. MSNAILIBITN
. MIRAUIeIRALS

2
3. MINAUANAMTINVDILUTENBUDITN
4. MIUTTAUNUUAZETNUUITI

UIEaIAYaY d.0.4.
aunaniifnguazasdnadaluil
1. WeduadudmnsuaTreutouazsanulasasounaundn way
Fanulnesau
2. WeduaSupnuiminluivdn suefreundouazaulasndte
Tunsvieu
3. L‘ﬁaaﬁuaquuazﬂﬁzmumuﬁuaamUWﬂaummazsqmu
gnavnIsy lunsimuANuUaensdy quaInuarAunIMAInyes
HUsENOUBNINAULTN
4. ieuszarunusiuiiendnniserTreuntonazanulasate
Tumsvinuiumbenuimasauesnaentu vieanauanely
LazAauTEIne
5. Wieduaumnunilouaznisnseduanudiusaelunguanndn
6. odnmunasdseloriatuayunaivinisduedieundionas
AnuUasndglunsyiaulingundn
7. lddufiunslag Weafunisides

Maenarrwilasaduuaiewindoy E-ournal 17 1 et 2 waunangiey - Funay 2559

g



daspmMuaIn

Msansavuiduatiuil 2 Answasuudanindeniuas
sUsvumsiiaue ey a0y, WWnawuamndsinsansiiaue
naunsAnEdTelaeeny  Inenasudiuniauainnis
iawenanulunulsesgivnsUseIntvesaunane wavihiaue
lugUves E-Joumnal WeruiusonsiUasuilasiiisng v
fananeanunsndfedoyatnnansiiun IT videroufiunes
Ifazann uwaziiieannsldnszany niviaudnaunauLasaundn
Msansidsnuunauiiulsslovdluivleivednaundius ay
dmsurudisddiped Uil sususaseuunanuluinsans
a3 lUgléf  www.ohswa.orth feiltmanevessans
Auaendvuazdinden fe ggudeya TCI (Thai-Journal
Citation Index Center) ﬁuLad L‘ﬁaL‘flum%aﬂizﬁummg’mﬂmmw
yamsansiiuinasitaueunaiinnssaduiivensuet
e lnsanizandunisineinussmndlvefinaaTadinsnu
TeularANUUanNY

s a.0.0. IEUSuasunumwessanslusananitiesiu
th MmneenarisllldlFanuddiuuanilusnyiong
fueulaendte 01%ounty wavannwnden Fsaudnaiumnil
wiusduuseleny dildidldlaense sautedidessnvesnuiiis
SinvSeLdusuuuuiia wu Safety flelUs useensla ud a.o.0. 1o
Juileduannvuduasuanuiasnds (@aUyn) wazunninglay
dlwisssudae davhnsastunnlmidnudadutiufe “OsHE
Magazine” e nausiiunarunanuluwifing 1y wazaues
maunajmﬂmmsﬂﬁumﬁu Tufe aundnvesiiauanty de
Usznauluse au.seudndn shvalseme dn3vinis LLagijﬁ
aulalunuauanulasndy 91U NELATANINLINRBNNNT
vhanu Tmnvildsiuunanufin eghsiifasensiaanuiniy
WAEELNTINANNTEIU OSHE Magazine loarniiulesivesauimu
PEUY

AauluUINUINTINNITUIINS d.0.U. Fwarudgyinulidiu
viosduledunas wagsiuiudsunanumeLnsriouanaelus
LBUTIANITNYDIVINUAIY

VOUAMAL
L = g a Q‘
3A.a5. Junt Wuguszans

Y1eNFUNAND1TRUNEazANUanNe TuN15TINeU

Editor Talk

1W1ve
auANeFIouNLtLazAmNUasniY

Tumevienu (a.8.U)

420/1 81A15 2 TU 6 NAIIDITIDUNLTY

wagAulasnay

AT TNGVANENS W Seuiing

OUUTIYID wvaanan wasHd

N3N 10400

9. 02-644-4067 InTans 02-644-4068

TgUssaeA

1. vileidudenanslunisduaiunisang
noAANINIIYINTIURTIeUTELaY
ruvaeadelunsitnulasiuindon

2. \eatiuayuuaaIng  Mdisudaau
Usgnaunisuasgusugnannssulunis
Waureulasndegunineuidonas
AMNNEINGN

3. ieliuinisanuinieduivinag
wnaundin a.0.U. uazyanaiauls

USTUIENNT )
389FNANIINTY A3, allan Meindes

NBIUTIUITNT
F.A3.07W FALTEINA
A.ATUN. W3dy AnSasudna
A0S, Nurinsses Aavarssa
A.aswsiua nasiing
7.3 uni Wuguseans
sA.aT.Rduty defindnsal
3A.05.3987 B¢
A.A3175 A5ITUN
ns.dugns Wanitna
36.95. @857 INNATENIING
37.05.0WY MengTin
37.03.8153550 BuN$N
SA.NGY. NUNSHU Aswtuns
sAes. @ onsal
SALAT. TUNNT ANTNND
3A.980 735131
HALAT.NTUN ANSINGAS
HA.AS. AT YA
HALAS. logtium uianes
as. G¥yngyd Junm
A3.gnnTel Buies
a5.Uvan Leaumes
uei3nn3nd Twsd
HALNTHTTU TS
un. anStiuvt durisuna

Us2d1n03UTIUIBNTS
W3Sl ansvasna

Maenarulaanduuaieuindoy E-Jounal T 1 affufi 2 Waunangiey - funey 2559

i



Author Instruction

SAFETY

auuzin lunistaseuazdIaualiuuna Ny

dmiudWeuunanuasiuisansanulaenisuazisuindon

1. unAd
fdanueUszana 8-14 wTNNSEANY Ad N159U0NENS
£1999 M9 NN NARUINEAL FaUsenaulufe

1.1 Y904 (Title) nMwlvewazn1wdingy linag

Yo 1

Tgrge

1.2 aff3ds (Authors) Mwilneuazawssngy wag
amﬂ’uﬁ@ﬁaué’ﬁmmw‘fﬁ%’aimalaiﬁaqﬁﬁwﬁmﬁmm
Tupsainendnuslilatoananseiusnuinednusngn
ﬁy’dmwlmLLaxmmé’qﬂquLazamﬂ’uﬁﬁqr"fm

1.3 undnge (Abstract) azfesfiundngenanuing
warN1WI8INgY (Abstract) lasdduiuliiiu 250 fn
dnviludeoninferusenaumeudasdiufe Jngussasd
(Objective) WMIANYY (FUWUUNTAN, anuiiFnen,
UseynsAnwlagngufiegs, Nsaavay, N13InNg)
(Methods, Design, Setting, Population and Samples,
Investigation, Measurements) wan13@An®1 (Results)
ayUuazUatauaiug (Conclusions)

1.4 AdAsy (Keywords) awlveuaznwsang
agaglaiiin 5 mivangaudmsuilulddudulussuy
gruteyaiifndngiduduunanuinislduazdudae
3oy ¢ /7 sEmined

1.5 ilaEes Usznaude

1.5.1 uni1 (Introduction) uandsaanuduin
warAnudAyveslamnsiteissanfaneiiieides
AugayauneveInsAne ingussasdveinside uas
aufigunsive EihdsesidoulugivesnnuBedidy
o

1.5.2 35a1uN15738 (Materials and Methods)
13898 3Anw (Methods) s¥yia JUuuunsIde Usenns
Ainw1ignisidendiege Jag ansiall 3Bnsiana g
Anneifedsdineasdoaiiiismeiazdle wagisng
Anszvinsadansdiiiunsideluauliszyionme
UurauaINANNIIUN1SIsEsTINluATeTunyedveq
an1thulafianiidndds

Maenarrwilasaiuuadewindey E-Journal i 1 athufi 2 Waunangew -

2p

1.53 wan15338/Wan13Anen (Results) T
AsRUARNINgUIEaIAn1TIde Msdnavenan1sAne Tu
sUuvuiimnzasludedos Tumsns videlusuam Tae
msargUnmarsiisuiuliifu 7 Ju msdteddgmig
atfniu Tussiamseninalsiifnesuieiiuiagdes
namdinseonnluiomumside

1.5.4 aAusewa (Discussions) MsaIansalldu
aﬁﬂsﬂami‘mﬂaawaaﬁaL@N‘luu'%wmaammi’ﬁﬁiumm
Snliiiauenantsmaaessn YrauenTiasIie
auyRg LN TEeBeATUTIgNAD LN Ay

1.5.5 @3U (Conclusion)

a a

1.6 AnAnssuUszn1d (Acknowledgement) (813)

LARINUNTD

q

58y pdwatvayulun1sinidelilszauna

d59

1.7 1@na591934 (References) MLLUUTINIIINTES
AU MUNBLEaUENETE19BIm N RUTis s luunAI Y
(Citation) Td@avensdaden (superscript) Tarnaulu

\HavUsunAIy

1.8 71ANWIN (013) 71913 (Table) tag A (Figure)
TAdInm3 s NAaINNL LB L IVaananson9da

= v )
2. N1LHFYUAURUUUNAINY
UNANMUTLEUDA DINUNAIUUNTEA1WIUIN Ad RUN
NILAYI Inelis1eazdunn1sRuN fatl

1. A9nuEslY finieae Microsoft Word for Windows
mwlvenien s wlimenwsuuu “TH SarabunPSK”
Tng

1.1 Yai30s ogfanananth Tagldmsnysuua 18
wazAmsnwsme el diudidnwiniwdinguld
gy

1.2 FofiTou egfananmiuasisnuslisung
Tagldmasnusvun 14 wazanduiififoudsinunsyinvide
Tiigiadldea At sumaSeuiunn annsaldnios
“flovsisfiToundniizuiinveuldneuumaniy

funay 2559



Author Instruction

A1819 gilan Mendes”
ImAeunsiBdELnRnfeN a1 UNEwaTANUABANE
AMZENSITEUAANT U INende YUY

"(Corresponding author’s email: csunis@kku.ac.th)

1.3 UnAnga Monwsiiseulidy Ingldfidnus
PUA 16

1.4 ileBas ARANSSUUTENIA WAZAIANLAN
Fasnusldisund druvestemdeuariitedes oty
Tneldfdnesvuin 16

1.5 1nansdnade msnwsldisaund munuuiinig
Nyansivun legldmsnysvun 14

2. NISAIANMLINTZANE NMUUATDUUN YaUAN AU
18 ATAILYI 2.5 WURIAT daunsRungenTn i
PMNEUNUVBUNTEANEIULNE 1.5 WURLUAT

3. mstviunauiade Wdelnglndndrefnduiu
YaunsEANY Wdetesliitenuiglauiavvessuunates
L@URNEENAU SnYs wasASesng “ - 7 ffude
ausute dall

1. ..
11 ...

1.1.1 ..
..

n. ... (nsdnwlne) wie a. ... (NIEAWI9INYY)

4. f151atazn1nysgnau (Tables and Illustrations)

a &

FuriwenniuasSesddulivedes ndnona1senddalag
ssq%ammai’?mﬁamswLwiazmi'mLLaxixq%amWLLﬁiax
awlilEnmdug Yuussiamiodemsauazimiioguaw
1 uss¥in waziuldmsauazlifonin 1 ussrinuazdnSes
auduienelaiisnsdsluunanufusseneUseneu
as1evideninUsenaumsausazdnunwaislildnm
ymMiianuaude vualuanisadrunwilouansidu
Foadaau Svwafivnzay wesdouseniindnsdidnasn
ms1evizenmanandiaulvissyumasiuldm ez nm

Usznauilue) fme

3. N19919D9LALLENE5DN19D
A19919990NESIIAIAY RUWILINAY Sesdduny

o a £%

n1sesluFesinusiesiuinveunNgniedveonals

)

919899NITR4AINAINTWTEANUIAINTANANTOBAT Y

Maenarlaandouaieuindoy E-Joumnal I 1 atfiufl 2 Waunangrew -

Y

SAFETY

sTUUIINANeS (Vancouver Style) mniduFesnidiinus
1 6 Autuly Tildianis 6 Fousnuavmudae “uas
Az’ [W3egovamsarsmudisvunlulist of Journals
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(Examples of Reference in Vancouver Style)

Journal article

1. Cromwell L, Lindemann MD, Randolph JH, et al.
Soybean meal from roundup ready or conventional
soybeans in diets for growing-finishing swine.
JAnimSci 2002; 80: 708-15.

. Brake DG, Evenson DP.A generational study of
glyphosate-tolerant soybeans on mouse fetal,
postnatal, pubertal and adult testicular development.
Food ChemToxicol 2004;42: 29-36.

Book
1. Olson KR. Poisoning & drug overdose.5"ed. New
York: McGraw-Hill, 2006: 52-8. Joint FAO/IAEA/WHO.
High-dose irradiation: wholesomeness of food
irradiated with doses above 10 kGy. WHO Technical
Report Series 890. Geneva: WHO, 1999.

Chapter in the book
1. Bradley C. Measuring quality of life in diabetes. In:
Marshall SM, Home PD, Rizza RA, eds. The Diabetes
Annual 10. Amsterdam: Elsevier Science, 1996:
207-24.

Conference proceedings
1. Harley NH. Comparing radon daughter dosimetric
and risk models. In: Gammage RB, Kaye SV, eds.
Indoor air and human health. Proceedings of the
7™ Life Sciences Symposium; 1984 Oct 29-31;
Knoxville (TN). Chelsea (MI): Lewis; 1985, 69-78.
Website
1. Morse SS. Factors in the emergence of infectious
diseases. Emerg Infect Dis 1995;1: 7-15. Available at
http://www.cdc.gov/ncidod/ EID/eid.htm, accessed
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2.FAO/WHO. Evaluation of allergenicity of genetically
modified foods. Report of a joint FAO/WHO expert
consultation on allergenicity, 2001. Available at
http://www. who.int/ foodsafety/publications/
biotech/en/ec_jan2001.pdf, accessed Aug 10, 2005

n1sdsRuRUU

Javilnadeyans CD dedinnuaunate1dousie

wagenuaensiglunininu 420/1 enans 2 9u 7 A
A157150UUANERT UNINENFeNea 0.51930 WwAsIUNT
AN 10400 (email: ohswa.aom@gmail.com) 13989
fussanEns sesmans 1918 AT.gia PeNFee (e-mail:
csunis@kku.ac.th)

Preparing a manuscript in english:

1. The manuscript could be written in English or Thai.
The maximum length of the article is 14 pages

including tables, figures, and references. Abstracts

must be structured in 1 paragraph and limited to
250 words.

. The manuscript should be typed with 1-inch margins

at all sides, on one side of A-4 paper, TH Sarabun

PSK font 16, 1.5 line spacing.

. Tables and Figures: Table and figure should be

typed on separate pages after references

. References:Number references in superscript in the

order cited in the text. References must be verified
by the author(s) against the original documents.
For articles printed in a language other than English,
indicate the language in parentheses after the
article title. Reference must be in Vancouver style.
For more than 6 authors, list the first 6 and add
“etal.” The title of journal should be abbreviated
according to the List of Journals Indexed in Index
Medicus. Telescope page numbers, e.g. 125-9,
181-95
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Abstract

Risk assessment tools have been widely used to identify ergonomic factors in surveillance programs of
work-related musculoskeletal disorders (WMSDs). However, the varieties of tools to be selected are still not clear
for assessment on specific types of work after they are screened out. The objective of this review was to describe
ergonomics risk assessment tools for occupational health research in Thailand. A search for relevant articles
published from 2011 was performed. The search strategy considered terms and synonyms, the inclusion criteria
of articles, and a sample representing work type. This work type included ergonomics, tools, and occupational
activities. Then, the outcomes were evaluated by classification into subjective and objective assessment. The
results indicated in these subjective or objective approaches were that most tools used in the studies were
presented in only one approach in either static work or heavy dynamic work, or a combination of static and
dynamic work. Particularly, the objective assessment approach in each type of work included tools which were
very useful to explain the nature of work and to guide investigators for selecting the specific tool. The suggestion
is that a type of muscular workload should be considered before choosing the tool. For future investigations of
risk assessment on WMSDs development, in Thai workforce, the combination of both approaches (objective and

subjective methods) should be considered.

Keywords : Musculoskeletal disorders / Subjective assessment / Objective assessment / Occupational
activities / Workload
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1. Introduction

Work-related musculoskeletal disorders (WMSDs)
have been reported increasingly among the Thai
workforce. By a 5-year surveillance program for
occupational and environmental diseases (2003 to
2007), there were 13, 290 Thai workforces affected by
WMSDs(1). With these increasing problems, in two years
from 2012 to 2013, there were 6,380 cases of WMSDs.
This is the highest number among other occupational
diseases reported from Thai workers compensation
claimed (2-3).

Among the Thai workforce, the most prevalent
factor associated with WMSDs is static work (i.e.
workers who work over a prolonged period in sitting or
standing postures). There are some evidences showing
WMSDs is caused by static work in university office
workers (4), call center workers with daily prolonged
sitting (5), workers of electronic manufacturing,
particularly in sitting groups (6), and also in textile
occupations (7).

Another major cause of WMSDs in Thailand is
dynamic work involving the handling of materials (i.e.
lifting, pulling or pushing over load). The example case
studies of workers with manual handling were workers
in the factories who had a high complaint of low back
pain (8). Others were wood workers in Wangnumyen
co-operation who had a high prevalence rate of LBP
during the last 12 months of 61.4% (9). There was also
an indication of a high prevalence of upper limb
disorders (83.7%) in an informal sector of Romsuk
broom weavers (10). Therefore, ergonomic factors
included awkward posture, forceful exertion (heavy
lifting/ pulling/ pushing), high frequency, and repetition
and prolonged duration of work (11).

At present, ergonomic factors identification in
working environment by risk assessment is one
method in surveillance of WMSDs (12). Many risk
assessment tools have been widely used to assess
physical exposures in the surveillance program of

work-related musculoskeletal disorders (WMSDs).
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Subjective and objective assessments were considered
for each type of risk assessment tools. Perceptions of
discomfort and WMSDs could be self-evaluated with
a questionnaire which is known as subjective
assessment. An objective assessment, in contrast to a
subjective assessment, is observation needed by field
measurement or direct measurement (13). However,
the varieties of risk assessment tools are still not clear
for selection appropriate to a type of work in
occupational health research in Thailand. Therefore,
the purpose of this review was to describe how the
investigator selected ergonomic risk assessment tools
to fit static work or dynamic work in occupational

health researches in Thailand.

2. Materials and Methods
2.1 Searching methods

Five electronic databases (PubMed, The
Cochrane Library, Science Direct, MEDLINE databases,
Thai Health Science Journals and Thai Theses Database
from NSTDA published from 2011 to present) were
searched using key words to identify articles associated
with evaluation of work-related musculoskeletal
disorders by using risk assessment tools among various
occupational activities involved static or dynamic
muscular work. The keywords used were: musculos-
keletal disorders, lifting, static work, dynamic work, risk
assessment, tool, ergonomics, upper limbs, and Thai
or Thailand.

2.2 Selection of references

References in English and Thai languages
were retrieved for further studies. The search strategy
included a combination of terms and synonyms for
work-related musculoskeletal disorders (WMSDs),
lifting, static work, musculoskeletal disorders, dynamic
exertion work. The criteria of articles included 1)
presented tools for ergonomics risk assessment, 2) were
available in full-text in English or Thai, 3) subjects of
the study were Thai workers involved static work or

dynamic exertion work, 4) were published in journals or
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theses from 2011 and 5) the research was conducted
in Thailand.

3. Results

From reviews, articles could be divided into 3

categories of measurements; static work, dynamic
exertion work, and both static and dynamic exertion
work. In Table 1, most researchers choose tools for
office workers or computer users who involved static

work. The first group was an observation tool for

Table 1 Risk assessment tools for ergonomic factors identification used in static work

Assessment type Tools

Workers

18
Office workers

Severity of Computer
Syndromes Scale

Objective Rapid Office Standing )
Call center workers
assessment Assessment (ROSA) —
Office workers
Cornell Musculoskeletal Office workers“é)
Subjective Discomfort Questionnaires i
(CMDQ) Call center workers
assessment

(18)
Computer users

working postures that was Rapid Office Standing
Assessment (ROSA). The second group was a type of
self-administered questionnaires. These tools were
Cornell Musculoskeletal Discomfort Questionnaires

(CMDQ) and Severity of Computer Syndromes Scale.

Three main techniques of ergonomic assessment
by observation for dynamic exertion works selected
by researchers were presented in Table 2. There were
Rapid Entire Body Assessment (REBA), NIOSH

lifting equation, and the last type was a directed

Table 2 Risk assessment tools for ergonomic factors identification used in heavy dynamic work tasks

Assessment type Tools

Workers

Rapid Entire Body
Assessment (REBA)

: 19
Frozen food manufacturing workers

Rubber plantation farmers”

) 2n
Construction workers

Palmyra palm sugar workers”

(LBP-PBQ)

Objective )
Rubber sheet workers
assessment
Ovako Working Posture ) 1)
) Construction workers
Analysis System (OWAS)
NIOSH lifting equation Auto-parts workers "
Grip force Farmer(ZS)
biecti Lower Back Pain Prevention
Subjective Behaviors Questionnaire FarmerQé)
assessment
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measurement tool measuring grip force. Another tool
that was found for self-administered methods was a
Lower Back Pain Prevention Behaviors Questionnaire
(LBP-PBQ).

Some risk assessment tools were selected to use

Table 3 Risk assessment tools for ereonomic factors
muscle work

for a type of work needed for both static work and a
combination of static and dynamic work and were
classified as objective and subjective assessments as
presented in Table 3. The reveal indicated that Rapid
Upper Limb Assessment (RULA) was frequently

identification used in both static and dynamic

Assessment type Tools

Workers

Rapid Upper Limb
Assessment (RULA)

. (19
Frozen food manufacturing workers

Rubber plantation farmers

Palmyra palm sugar workers(ZZ)

) X))
Electronic workers

(28)
Stone mortar workers

Questionnaire

Objective
@9
Computer user
assessment
. G0)
Broom weaving workers
Baseline Risk hand-operated rebar bender workers””
|dentification of - )
. Dental professionals
Ergonomic Factors
(BRIEF™) survey Dental professionals(33)
. )
Oswestry Disability Index | Hospital personneL34
(ODI) Health personnel(35)
Frozen food manufacturing workers(lg)
Construction workers
Subjective Auto-parts Workers(m)
assessment Standardized Nordic Stone Mortar Workers(zg)

High school students

€1)
Emergency Nurses

Hand-Operated Rebar Bender

Solid Waste Collectors employedm)

selected to use as observation technique. The
Standardized Nordic Questionnaire was selected for

self-administered tool by various investigators.
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4. Discussions
Tools of ergonomics assessment in each type of
works were divided into three methods which include a

self-administered method, an observation method, and
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a direct measurement(40). Self-adjustment methods
were easy to assess because they were used to survey
muscular discomfort among workers by self-adjustment
(subjective assessment). However, the limitation was
the variety of individual adjustment of pain level
experienced by each worker. Each worker might handle
pain differently.

Survey methods by observation were considered for
the posture, force, duration and frequency of exposure
and environment (i.e. vibration, lighting) before select-
ing a tool. With the case of office workers having static
work in a prolonged sitting posture, there should be
considered both posture and durations. Therefore the
appropriate tool is ROSA, which was developed from
the basis of RULA (41). ROSA was specifically designed
for risk assessment of office workers or computer users.
The function of ROSA includes the posture of sitting
on chair, movement degree of head for focusing on
a monitor screen, and using a keyboard and a mouse
by wrist movement. Therefore, ROSA is more specific
for office workers than RULA which focused on upper
limb and was used for electronic workers (27).

The heavy dynamic work tasks must be
considered for posture, force, and the frequency of
exposure. Therefore, appropriate tools were REBA (19-23)
focusing on weight and frequency of lifting, OWAS and
NIOSH Llifting equation focusing not only lifting weight
but also the posture (21-24) for assessment of lifting
weight limited in each handling posture. Although these
tools were suitable with dynamic work, REBA has a
more comprehensive usability than NIOSH. NIOSH can
estimate mainly from weight lifting with posture, but
REBA can be used for fine assessing the posture of
each part for whole body, coupling with heavy force
handling (8). Those types of techniques were for objective
assessment.

Some tools could be used to evaluate the type of
work that needed multi-task by a combination of
static and dynamic loads. The findings identified that
investigators had selected objective assessment

techniques such as RULA to measure that type of
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work (9). It is appropriated with jobs considering a
range of frequency involving multiple body regions,
multi-task by standing or sitting, or a combination.
Some researchers used RULA for assessment of static
work (19, 27, 29). Some researchers used RULA for
assessment of dynamic work (20, 22, 28, 30). However,
before selecting RULA for ergonomics risk assessment,
researchers should be considering if the static work
had low load but high frequency or dynamic work
had not involved overload lifting. For subjective
assessment techniques, such as Standardized Nordic
Questionnaire, it is general for self-report of body
discomfort among workers involved static or dynamic
exertion work. However, all previous studies selected
only one approach of subjective assessment or
objective assessment to evaluate the risk for the
WMSDs development. Kee and Lee (42) found a
positive relationship between the two approaches
(self-reports of discomfort or subjective assessment
and the direct measurement of postural loading or
objective assessment). Therefore, WMSDs development
should be estimated by using a risk matrix predicting
the incidence of WMSDs. Recently, this kind of health
risk matrix was developed by Chaiklieng and Krusun

(16) on shoulder pain risk assessment.

5. Conclusion

In conclusion, this review emphasizes the need
for selecting appropriate ergonomic risk assessment
tools to fit static work and dynamic exertion work.
The type of work should be screened out before
selecting tools. This will give a more specific outcome
of risk identification which is more useful for the
surveillance of WMSDs. For future investigation, the
combination of both approaches (objective and
subjective methods) by a risk matrix should be
considered for a health risk assessment on the
exposure to ergonomic factors. The next review
including research articles on muscular work in
occupational activities conducting around the world

will be more useful for a guideline.
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Abstract

This was a cross-sectional survey study by studied about relationship between the legal requirements and
management structure within the organization and analyzing the performance required for operation in high-voltage
tunnel in an internationalairport to develop procedures in confined spacesthat consisted of the recruitment criteria
for the permit approver, controller, rescuer and worker in the confined space and tested the procedure in actual
practice with the sample through training courses, work in confined space required by law of 27 people that
working in confined space in the area of utility tunnel.The study found that the factors affecting the recruitment
forconfined space operation were the chain of command and the specific ability of each role of the workers.It has
developed for a selection worker and test procedure and knowledge specific role before starting the procedure for
obtaining a work permit. The testing result found that after the samples passed the selection and test knowledge
for each role 55.6% of the workers could not pass the test of specific ability. The worker who had not passed
the test attended a refreshment training for specific ability, after which all workers could pass the test. The safety
inspection of working in confined space was accorded a standard criteria and the satisfaction of the workers for

this recruitment criteria found that the satisfaction rating was satisfactory and of good quality.

Keywords : Confined Space / Operating Procedure / High Voltage
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Abstract

The assessment of the occupational safety health and environment aimed to analyze and improve the
safety system in the studied distribution center of one company, by gathering information from the existing
documents and evidences, studying the present occupational safety health and environment management
system and comparing them to the guidelines of safety management system of ILO-OSHMS 2001. The research
found that the distribution center was a large distribution center which had an occupational safety health and
environment system but did not conform with the guidelines of ILO-OSHMS 2001 and the Ministerial
regulation on the prescribing of the standard for administration and management of occupational safety health and
environment B.E. 2549. The company had never reviewed the company policies since B.E.2548 and, did not have
a safety department directly reporting to the top management as required by the regulation. The safety officers
at supervisory level had not been appointed in the time frame (91.18%) and had not been trained (84.56%),
the safety officers at managerial level had not been appointed in the time frame (82.76%) and had not been
trained (68.97%), the safety committee was not yet appointed and trained (46.67%). According to the accidents
statistic reviewing, it was found that the accidents reduced to 20% from the year 2556 but the severity increased,
obviously 333.73%. This study recommended to improve and update the safety policy, reorganize the occupational

safety and health department, assign duties to employees as required by the regulation.

Keywords : Safety Management System / Distribution Center / International Labour Organization (ILO)
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UNANED

aufisUnfimsszutlasesauazndmile (MsDs) WutlymaunwiinuldlumannmansonInsiufeuslérdus
ogslsimudslanumsnumsinudymiflunguuddrdummaidadfiensiuuunaiarnaiiingussasdiodng
AR MSDs wazAnuniladefiduiusiu MsDs anmsvinuvessifduilumaiuiisnenunnd Smingassnd
Tnefnwilungusegnesiuiu 152 auliuuudunaifiiiunismesouduidomuasarudeiiinmeideyalasliadngs
wsim‘mLLazL%aaymuﬁ'ﬁzqﬂﬁaL?‘%&Jﬂma Multiple logistic regression analysis fissfutiudfayn19ada p-value <0.05
NAMSANYINUANLYNYDI MSDs Tuseu 7 Tuflknuandiuiu 65 au (Sosas 42.76, 95% Cl = 34.78-51.03) warluseu 3 1fiou
firnusns i 124 au (Sovas 81.58, 95% Cl = 75.34 - 87.81) mmwngsanvasanufinunfssutlassiuagndunieludag
3 Fouiiumuiidumimdsdiuans (Gevas 48.68) sesawne fleuardoeile (Fovar 43.03) uarlng (Fevay 37.50) wanis
a5 wuntesefidnnuduiusse MSDs D8 1TTA A NNEDA Ao Suiivedus (ORadj=4.11,95%Cl=1.56-10.82)
sruadilunisidus (asn/) (ORadj=3.26,95% Cl=1.31-9.96).

AdAey : Auyn / Yadeides / nMstiandsdiuana / wslddush

Abstract

Musculoskeletal disorders (MSDs) are obvious problem in many occupations included informal sector
workers. Their risks and prevalence, however, has not yet been reported in Somtum merchants. The objectives of
the present study were to investigate the prevalence of MSDs in various body parts and to identify the correlated
risk factors with MSDs among Somtum merchants. The cross-sectional analytic research was conducted among
152 Somtum merchants in Kumpawapi District of Udonthani Province. Data were collected by face-to-face

interviews with the structural questionnaires which had been established for the good reliability and validity.
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Descriptive statistics and inferential statistics were used and risk factors were identified significantly by multiple

logistic regression analysis at p-value <0.05. Data showed that the prevalence of MSDs in the past seven days
and three months were 42.76% (95% CI =34.78-51.03) and 81.58% (95% CI =75.34 - 87.81). The predominantly
locations for MSDs were lower back (48.68%), followed by hands/wrists (43.03%), and shoulder (37.50%),
respectively. Multivariate analysis identified that factors of numbers of working days per week
(ORadj=4.11,95%Cl=1.56-10.82) and frequency of mixing Somtam (ORadj=3.26,95% Cl=1.31-9.96)significantly

correlated with MSDsamong Somtum merchants.

Keywords : prevalence / risk factors/low back pain / Somtum merchants
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Abstract

Work stress and neck, shoulder and back pain (NSBP) is an increasing problem in computer users. There are
increasing jobs that require more working with computer for some hours each day at Tambon health promoting
hospital. This cross-sectional descriptive study aimed to examine work stress and the prevalence of NSBP among
staff who use computers at Tambon health promoting hospitals.Subjects for study were244 computer users in
MahaSarakham Province, done between January and June 2015.Data were collected by using a questionnaires of
work stress and NSBP. For calculating the prevalence of NSBP during the last six months period, the frequency and
severity level of pain were taking into account. The results showed that majority of computer users were female
(75.41%), 48.36% aged between 31-40 years old, 50% had been working with computer in routine work between
6-10 years. 35.25% of staff had work stress and 30.74% had stress fallen in level 3 as moderate problems. The
NSBP prevalence in the last six months period was 35.66% and the highest prevalence was found at the shoulders.
Work stress was significantly correlated with NSBP (OR= 3.03, 95%Cl= 1.68-5.46). In conclusion,there wasthe work
stresswhich was associated with NSBP among computer users at Tambon health promoting hospitals. Therefore,
healthy workplace activity should be promoted to prevent stress and shoulder pain among computer users. The

work ergonomics factor should be more focusing in the next study for its correlation with NSBP.

Keywords : Work stress / Shoulder pain/Back pain / Computersusers
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Abstract

Neck shoulder back pain was common complaint among computer users. However, there are still not much
reports from computer users of Tambon health promoting hospital. The cross-sectional analytic study aimed to
investicate the prevalence of neck shoulder back pain and risk factors correlated with neck shoulders back pain
amongcomputer users in Tambon health promoting hospital, Nongkhai province. Subject were 145 computer
users from a systematic random sampling.Risk factors were identified by multiple logistic regression analysis for a
significant correlation at 95% confidence interval (95%Cl) and p-value< 0.05. The results showedthat the prevalence
of neck shoulder back painat severity level was 33.1 % (95%Cl = 25.35-40.85. Risk factors significantly correlated
with neck shoulder back pain were high work stress (OR, = 7.05, 95% Cl =2.64-18.86), daily working with computer
more than eight hours (OR,y = 5.30, 95% Cl = 2.13-13.17) and holding neck flexion while working with computer
(OR,= 2.80, 95% Cl = 1.12-6.98). In conclusion, neck shoulder back pain was presented among computer users
in Tambon health promoting hospital at considering level. Therefore, the surveillance program of the chronic
disorders and ergonomics training should be promoted, particularlyin the high work stress group. According to the
finding of work-related risk factors, the design of the workstation should be improved based on the ergonomic

principles of computerworkstations.

Keywords : Prevalence / neck shoulder back pain / risk factor/computer users
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fua Simsiudeyadugunmitinainnnsliinig ield
Dudeyadmsunmsnunuuaznisdndulalunisdiiun
afeguan nglilusunsussuuguteyaanilowdiouas
yheuinsUgugll inanndulnsgudmeluladasaune
wagnsdeans ddnauudnnsensansisagy™ Vil
Aoufinmesidndunuimdrdglunisiieny e
Usyansnmaesauyineu inaUssdnduavesany 3nnanw
aananateiu viligideaulafnw anuynnisuinae tnd
vdauarladeiiianuduiusdenisuinne nd ndswes
dwihiigldnesiiames Tulsmenunaduaiuguninsua
Fedamfavuosenediliinefinis@nynudananunnou 39
farnudndutenisfnwaded wethdoyaildluiauedu
wwamslunmsnasunstesiunazunlydym uaganunse

mupudaymauninainnisvinausely

3BnsAne

nsideadaiifunsitedmesnuuiuuuniadanig
(Cross-sectional descriptive study) Lﬁaﬁﬂmmm@ﬂ
uaziladeiiduiusiunsuinae lva nds veadmiiy
Tdmauiunasiulsmeuiadauaiuguaindiva sz
Futeyasevinafiou unsiay fa wauaiau 2558 Fail
Uszansduan 595 AU Arwluvwndiegalagldgns
Uszanudndinveslserng Asavsvvualseyng”
Igvunndegns 126 duiegnauvuiuszuy uiunosi
dmdn fie 1) TR umistiaguanudieis
wee 1 U uay 2) In1sldmeuiiawmesiunisvinuegialos
4 FlusdeTu wazinasidneen lsauszdiidsnaions
Unne nd ndsdsldduitaduanummdiiiensiiindnw
Tudaqtu wassmiffiadinslathsmouiisdy 1éenan
asipsfidndauieau 145 au

ABN15ANY
1. wiasdlefldlunsAnen
1.1 wuudunealuuuiilaseasne deuausnuy
Foyavhludeyanmsviau uasdeyanmsuinee na nds
lngUszanAuIaINKUUABUINTOY dlan PIUNALILAE

Maenarlaandouaieuindoy E-Joumnal I 1 atfiufl 2 Waunangrew -

5

5 FalnsapUnINANURAUNANISSEUUIATIS LAY

ALY

= '

nanuile wuseenilu 4 dw laun ae va ndsdiuuy
wAEMaEILE" Inedindninaet N1sWUITERUAINTULS
4 S¥AU fp S¥AULBY SEAUUIUNANY SEAUNIN LagSEAU
wniunulviefsiungacu wasuuvaeunuildkiu
msmsmaaummmqL%%‘f‘jammﬂéﬁmﬂmy Tneflenunis
Urneansinund fe o1nsunee lnd nds luseu 6 ey
ﬁﬂmsmLa‘wwzmms;uLmﬁzﬁumﬂ%ulﬂsuammﬁmmmi
Uanme g 18e wipuiu wie n1siine1n1sUinvese oy
TnaYonznils Al Fwsdoindennisuininiu

1.2 WUUATIAAUNNSEAENSNNSINUIINTINIG
A1svIUAeNiaNed en1sEunRTINIYaETeY
Aoufiaed fiszendinanuuuyssdunindedunis
auiuaeuimes (The Rapid Upper Limb Assessment
(RULA) for computen)” &naansaizn1sinusuaIuuu
(Upper Arm), anwaugn132190audIuans (Lower Arms
730 Forearm) anwagn15919v09Ude (Wrist) anwey
7IMN9U09AD (Neck) anwaeyiTNIeuesadfi (Trunk) wag
M3UszAliuaseUnvimeen (Leg) nedimdeya 1o uag
Ty Afinaridnduluusiagsdonumnsgiu RULA for
computer users dauuudTaiildriunsnsIEeuaIy
mu%mfammmgﬁwmzy

1.3 LUUEDUNINANNLASEAIINAITHIIUY L0
fanu 8 9o Tnglhdendneudurnzuuy fausgas
0-10 AzLUY sﬁmizqﬂﬁmmﬂLLwﬂﬁxLﬁummiﬁﬂmﬂ
NN9297U Subjective workload index (SWI) fiadaway
Wannulae Vanwontershem et al® avdaszdiunis i
vasudavdemaududisaina (nterval scale) fnguuu
Faus 0 B9 10 AzUUY uERIEAN Visual analog scales
(VAS) waziloldpzuuuainuiazdasay asthnzwuu
Alganderauamuasndualnifurnzuuures
Subjective workload index (SWI) Tagaunsiedl

SWI = [( Jadeauau) - ( Yadeaiuuan) 1/8

asuuudilaan swi fisziunsiadutasana (nterval

scale) Sazuuudaus <1 89 >5 Azuuu Faviasuuudildn
wisngu Tnedlinausinisulannnumunevesasuuuiuszav
Susuaina (Ordinal scale) wiaidu 6 nau el

AZWUW SWI RGN
<1 Lifidgmenuidnldauieannisyiiay

1 - <2 fianudnliaviedniies delidndudes
losunsuily
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2-<3  fanufEnliauieseiuiiunans Guila
Ndyeausou
3-<4  deuddEnliavienn msiiniansan
ieuFulsuAluegmng
4-<5  fanuidnliavienin danudulan
AsiinmsuAluviug
>5 linseygelvivinausioly ddslaifinng

wily
epzkuuntiannswUnguandnangulnilaed
neinsuUaAININg fall

SWI <2 wweds  ldfidgmisiuanuesienain
A5

SWI>2  mnefsdgmisiuauaIsnaInnig
W

1.4 \3eslensiaiamudunadingly Lux meter

(§u Digicon LX-70) tiel¥innnutuvesuasainauiiom
anfnunuasuiiwesvetoaalnmnay Mihein Ae
Lux ileL3ounafiuanmsgIumsUsEnIAn s aausaam’®
fifvusanmundenlunisiaufsafuuasainsany
Aoufianes w.a. 2549 13ilsifiinin 600 Lux

2. nsiiudaya Wudeyalaenisiduuudunvaiwuud
lA59as19 MsdunavimuaeyihaureNiawmes uagyinnng
Tawasusnamninuasuiimes lueraadasynau

3. madaszidaya madnviadsillilusunsy STATA
version 10 Tunsiasgsideya adR@enssasunlddnuau
wazfovar dwmnugnren1stinne wa nas luseu 6
o fifnsanamzanugusssyduinniuly dundld
M

ANNYNTRINITUIRAD Wa was = Tuudmtnniiennisuinee lvd nda*x 100

"amstanee lvd wds fie e1nstanae nd nde 9
firsananusuissRaiseAunn tulu e thiaueadfse
AndeuaznSenvenmdindeiiufisyiuauidesiu 95%

atAdseunulinTeTevanaeuaeiasn (Simple
logistic regression) Wag N1TIATIATINVUUUNNDEY
(Multiple logistic regression analysis) UL@usA

o

Adjustedodds ratio (ORad)) wartadetufiseiuany

Weilu 95%(95%C))
nsAnuiiunsiiureulddilunsideaname

N33UN15938555UM 538l unywd unIne1duveunnu

\auilasanig HE 572293

NANISANE
1. %agaﬁ"'ﬂﬂ dagansvineuuazanInLIndauannil
U
fneg1a 1wl 145 Au nszaneluausnenay
fvasieg T ianuesee wudwlnaidumends
Youaz 64.8 f01y3emine 21 - 30 U (Aade = 35.97 du
Deauuinnsgiu = 8.42) Jesar 35.2 aunmsAnusgdu
Useyamistuly Sovaz 62.1 Sdammsanemn Sovas 62.1

Maenarrwilasaiuuadewindey E-Journal i 1 athufi 2 Waunangew -
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FIUIUR NN NINUAN AN

fIdgmifainihnuss Sovar 36.6 Tnefimsldgunsal
wsudwiutaie Sevay 32.4 Jymftufidmiunad
Talfzpouiawmashivunzay Sovaz 22.1 mMIujiRnu
dulnginsuURnuaasunis Seuaz 80.7 was
fnsufiRnunesfiwesiiu 2 Hluseddeidodaslsl
N Sepaz 62.1 ANuNvDIUS AT AN InesliTes
we (< 600 Lux) $esaz 80.7 Junmuiinnsgiufmuslag
ngnagnaiifuaaninndenlunsviuieafunas
@319 WA, 2549 dasfianuduveuasliteunda 600 Lux

2. AAATEALAZAINYNVBINITUINAD Iha WAY
Tunsdnunil Wuﬁmﬁﬁﬁcﬂ%ﬂauﬁaLmi‘ﬁ{]iym
FIUANNLATIAINAITVINIUAUTEAUANY) FeT18azLden
Tumssit 1 Tnemugeanluszsu - <3 Jovay 34.5 509
aunsdy <1 Jowaz 29.0 uazdleuvadu 2 ngu wuin
dulng iUy uauAIEnINNTYINeU (SWI > 2)
Sovay 58.6
dwfuanuynvesnsuinae ud vnds wiiu Sevas
33.1 (95%C| = 25.35-40.85) Wofin1sansumiseTerrln
o¥ezniswumstinlu 1 suwis Unallvaliauyngean
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M990 1 Fuuuaziesagveudmthgidaeuiiames uunmuszAuaziuuANUATEA SWI (n = 145)

ATIUY MUY
nMsuUanuuNg .

(swi) (Sowa2)
<1 Lifidgymanuidnlaiauieannisineu 42 (29.0)

1-<2  flenuidnliavedniesdilidndudeddsunsunila 18 (12.4)

2-<3 finnuidnliaueseauiiunans Suflriidyaanfiou 50 (34.5)

3-<a  flenufdnliauienn msinisiasuieuiuudluegismnds 26 (17.9)

4-<5 fianuidnluiauienin danududinaisiimsudloriud 9(6.2)
25 Linseugnlivinnusely drdeldfinisunle 0(0.0)

Sovay 22.7 (95%Cl = 15.85-29.66) 5090401984 S0uaz
19.3 (95%Cl = 12.81-25.81) WazAe 3o8ag 11.7 (95%Cl
- 6.43-17.02) dlefansanmuvtseteaznsiansaun 3
AUNUL Soeaz 4.8 (95%Cl = 1.30-8.36)

3. Jadenfiadnudunusnunisuinne va viae
INNTIATIEIBUUAMILUSIAEY Tunudadediu
yARakazgunn wudn Jadendanuduiusiunisuan
Ao e naslaun Jadeduanueion tnenwugnddam
a ° a a | a
AMULASEAINNNTYINIU (SWI > 2) TAUdsman15Lin
91n1sUnme Wd ndsnndnditlailem (Swi <2) 7.06
Wi 98198TBdAYNNEDR (95%Cl = 2.47 — 20.25) uay
AnflonsiiutieneniungueInsnsanenuaznIsues
< a a | | o ' vay 1
Wiarliaudesienisuinee va was unndn gkl
917115 WJu 4.7 wih egnelivudAynneada (95%Cl = 1.90-
12.7) fauandlunnsan 2
JATUAUANINLINA DUBALANYULANTVINGIU WU
Jadunimnuduiusiunisuinne tua nde Ao 1uu
YIS IUNINUARDTUIUNITVINIUABUALADS hATAINY
wingavesundmiunanldlizaeuines danwudl §
PVUABUNLNDTUINNTN 8 FILUIFDIUITTAULE 5D
nsUnae tnd wiae unnndgivihauteendt 8 Hluwsie
U 411 Wi ageltudAyn9ans (95%Cl = 1.80-9.37)
vl Ao o v I a |
wazgnINudmunaildlfizpeuianeslivangay
a a | | o | vadad Aa
agdipuidssianisvinme vd was W nnIERINuNY
Wilgau 2.53 1in ag9ltedAgyneata (95%Cl = 1.04-
6.11) AILARILUAITIN 3
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JaduA1un158AIE@NSYIIN19NNSYINIUABNAILABS AU
AsUIRAD Lia 8T NUIN ASEALYILEINUY LazN1SNLAB
Janudunusiunisiine nisulnre lua wids agredide
dfynaadd newugfisvimansiauiuaesfines
ASEALIUAILULALAT 20 B9 Saudssianisuinae
g vids 1u 3.61 whl,ﬁaLﬁauﬁ’uéﬁaﬂmumuuuﬁ’m’h 20
93A1 D ildudAVINNETA (95%C! = 1.33 - 11.37) uawy
fifimsnsvheuiureuiumesiaenistunoiiu 10 oee
sxilmudsssenisuinee lua nds Ju 2.67 wh dedieu
fufiitunelaiiiu 10 esm egadidodfameada 95%Cl
- 1.16 - 6.49) Fauanslumsned 4

4
v
o

Lﬁléﬁmiwﬁ@qwuLLUUﬂﬂﬂ@ﬂIﬂ&Jﬁwﬂﬁaﬁamﬁ
WUUSLUSLAE? wWhglumansiieszviannegnvasias
n lngdndanduusiglues f15AUN9INITTUNTINT
Aertostunisiinne Tna wds wavanuan1sinse
wuuduUsien Tnadensaudsilia P-value <0.25 Tag
AvANdIdEnALaz e wundasefidenuduiudiunns
Unne e ndwwesdmthiineufiameseetaituddy
N9EDR Av ANLASENAINAITYINU (ORadj = 7.05, 95%
Cl =2.60-18.86) S1urudluasausianunseulunsyiay
ADUNILADS (ORadj = 5.30, 95% Cl = 2.13-13.17) hazn1s
Aume (ORadj= 2.80, 95% CI = 1.12-6.98) Aauanslumisng
ii5
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P v Ao v o s i I Y @
M99 2 ﬁﬁ]ﬁ]ﬁmum’mauwuﬁixwﬂnﬂfﬂﬁ]EJa’J‘uU]ﬂﬂaLLaBEj%ﬂWWﬂUﬂ’lS‘U’JG}ﬂa 1‘1/16 N

WUU Univariate analysis (n = 145)

Ao lua nag
Uaduduynna Tty Lt
- - OR 95%Cl P-value
WAZEUNIN S 11U
(Sovaz) (Sovaz)
Ll
‘Vii‘U:\‘i 33 (35.1) 61 (64.9) 1.30 0.59-2.94 0.487
Y18 15 (29.4) 36 (70.6) 1
21
51 -60 9 4 (40.0) 6 (60.0) 1.95 0.47-8.01 0.355
41-50 9 14 (40.0) 21 (60.0) 1.95 0.77-4.91 0.157
31-40 Y 17 (34.7) 32 (65.3) 1.55 0.66-3.68 0.317
21-309 13 (25.5) 38 (74.5) 1
Aadey, d’amﬁmwummgqu =35.97 + 8.42
FTAUNITANEN
aniUSeaes 18 (32.7) 37 (67.3) 0.97 0.44-210 0940
Vayandauly 30 (33.3) 60 (66.7)
AU NTUTDULD
é’auama 17 (36.2) 30 (63.8) 1.22 0.55-2.70 0.587
Uni 31 (31.6) 67 (68.4) 1
futlananie @Elandu/iuns’)
> 25.0 10 (37.0) 17 (63.0) 1.96 0.43-8.86 0.382
23.0-24.9 11 (39.3) 17 (60.7) 2.16 0.48-9.63 0.314
18.5-22.9 24 (31.2) 53 (68.8) 1.51 0.38-5.98 0.558
<18.5 3(23.1) 10 (76.9) 1
nseanfdsniedariesageion 30 unil wazegnetios 3 ASsdaduand
Tailay 29 (33.7) 57 (66.3) 1.07 0.50-2.31 0.849
1 19 (32.2) 40 (67.8) 1
Ugymanuesenainnisineu (SWI
(5wl > 2) 41 (48.2) 44 (51.8) 7.06 2.74-20.25 <0.001*
aigl (swi < 2) 7(11.67) 53 (88.3) 1
oM sdulheifeafungueinisanenuaznisuaatiiy
i 40 (44.4) 50 (55.6) 4.70 1.90-12.7 <0.001*
Taigd 8 (14.6) 47 (85.4) 1

MR © *p-value <0.05
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Uadidssasmithane va was vaudmihingldraniainaslulsmenna

A15199 3 Jadendanuduiusssninsanimwnsenlunisvinnuiunistines va nd

WUU Univariate analysis (n = 145)

Ao lura nag
aninnasulunis UIn Taivan
s - - OR 95%Cl P-value
19U U 11U
(Souay) ($owaz)
Uszinmeeuiawmeinldaudundnunz iRy
ﬁgqaamuu 16 (32.0) 34 (68.0) 0.71 0.31-1.60 0.405
LLUU&?&I{%% 12 (26.7) 33 (73.3) 0.55 0.23-1.30 0.172
wuulidndn 20 (40.0) 30 (60.0) 1
n15UHURNUAIUABNNINADIAINIAITITNT
g 39 (33.3) 78 (66.7) 1.06 0.41-2.91 0.904
1if] 9 (32.1) 19 (67.9) 1
SrunudalussumuaseSulunisinuseufiames
> 8 dalug 24 (55.8) 19 (44.2) 4.11 1.80-9.37  <0.001
< 8 dalus 24 (23.5) 78 (76.5) 1
3ELIAINTTVINUABNNAADTUBNLIAINUARIY (BntiutasuuReuueniansnung)
> 2 $alusdio Ty 12 (46.2) 14 (53.9) 2.41 0.86-6.63 0.057
< 2 $lussioty 21 (26.3) 59 (73.7) 1
nsugannlugeszeznamsujiinueguiiinensunames (lisaudasminnaneiv)
1aid 4 (16.7) 20 (83.3) 0.35 0.08-1.15 0.095
i 44 (36.4) 77 (63.6) 1
szpzmsnlunsinadedoiu
<60 WD U 28 (43.1) 37 (56.9) 1.89 0.83-4.36 0.098
> 60 WidaTu 16 (28.6) 40 (71.4) 1
AuINzaNvesiuTig Ui ldlizaoufianes
Taiivangay 16 (50.0) 16 (50.0) 2.53 1.04-6.11 0.021
WAy 32(28.3) 81(71.7) 1
SZAUAMUTNYDIUEIEINIUSIUNRTNIUADNNIADS (Lux)
< 600 Lux 40 (34.2) 77 (65.8) 1.30 0.49-3.72 0.571
> 600 Lux 8 (28.6) 20 (71.4) 1

AU * P-value<0.05
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A15199 4 Ja38NTANnuduiuSsEnINaNISEAIERSN1STNNUABLR ARSI AUNSUINAD t1ia Bas

kUU Univariate analysis (n = 145))

Ap 1via 1A
P . 170 Taivan
NTLANENSNITNUABNNIADS - . OR 95%Cl P-value
DRive! T
(Sovay) ($owaz)
asrlunisenuauduuuiisuiuiuaf
> 20 83A1 42 (39.6) 64 (60.4) 3.61 1.33-11.37 0,006*
< 20 89AN 6(15.4) 33 (84.6) 1
madesdotioaandrudns
i 10 (45.5) 12 (54.5) 1.86 0.66-5.15 0.181
Laigl 38 (30.9) 85 (69.1) 1
asrnlunsfiunaifisuiuuuafa
> 10 83" 37 (40.7) 54 (59.3) 2.67 1.16-6.49 0.012*
<10 @91 11 (20.4) 43 (79.6) 1
asrnlunsituddaluduninfisuiuuuaia
> 10 99A1 30 (39.0) 47 (61.0) 1.77 0.83-3.84 0.111
<10 99An 18 (26.5) 50 (73.5) 1
finsinuiupsuianesesisdaiiaswnnndt 2 4alus Tnglaiwn
19 34 (37.8) 56 (62.2) 1.78 0.80-4.05 0.126
Talle 14 (25.5) 41 (74.5) 1
szauaNgevasiuiuiisuiudasen
ﬁ’m%aqmdw 22 (42.3) 30 (57.7) 1.89 0.87-4.09 0.078
srauLieaiu: ldiiu 5 9.3) 26 (28.0) 67 (72.0) 1

MU * p-value < 0.05
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M58 5 anuduiussenintadeidnwiunisuinee na e vesdmihigldaeuinesiuy

Multivariate analysis (n = 145)

AsUn Ag tvia nad

Uady Un laitn OR (95%Cl) OR,; (95%Cl) P-value
I Gesaz) 1w (Govay)

LWl
M@\‘l 33 (35.1) 61 (64.9) 1.30 (0.59-2.94) 0.97 (0.39-2.43) 0.951
¥Y 15(29.9) 36 (70.6)

21y (@)
51 -60 4 (40.0) 6 (60.0) 1.95(0.47-8.01) 2.59(0.47-14.34) 0.274
41 - 50 14 (40.0) 21 (60.0) 1.95(0.77-4.91) 2.10 (0.70-6.33) 0.189
31 -40 17 (34.7) 32 (65.3) 1.55 (0.66-3.68) 1.37 (0.48-3.85) 0.554
21-130 13 (25.5) 38 (74.5)

AMALAIIAIINNITIIIY (SWI)
SWI > 2 41 (48.2) 44 (51.8) 7.06 (2.74-20.25) 7.05 (2.64-18.86) < 0.00l*
SWI < 2 7(11.67) 53 (88.3)

Srurutalussaunmunse fulunsiauneufianes
> 8 %’JIW 24 (55.8) 19 (44.2) 4.11 (1.80-9.37) 5.30(2.13-13.17) < 0.001*
< 8 4l 24 (23.5) 78 (76.5)

Wmensiuae
> 10 83A1 37 (40.7) 54 (59.3) 2.67 (1.16-6.49) 2.80 (1.12-6.98) 0.027*
<10 84FN 11 (20.4) 43 (79.6)

MUNBLAR : goodness of fit test = 0.272 * P-Value < 0.05

30l

wansAnwANYNNIUINAe i wds Fannsnund
fstenunisundlemidsiamiuguussssduanniuly Tu
50U 6 \ouiirinuin nuaruneInisUnae ndvds Jos
ar 33.1 Jaunndainnsanwidmiiiandeundiely
Jmingassnils inuarumn Souay 96 1wReTuRY M3
Anwluypansaneatiuayuvedlsmenuailinosinmes
wumLnveseINsAnUnflasssenduiieluseu 12
Wau Sosay 92.3 WAy ANYNLUTOU 7 LHou Seuay 74.0
oradumszlouvesensuiniunneeiu siufeszey
nalumsnendisnetu Snfsuiunuaranwundouves
nsieuidsfudefinnsanfiunieesnnugnluns

Uindinvgangalunsdnuiiinuuioulvg Sesay 22.7
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Fagpnnd oaiun1sAnwIyAaInsdlna UL INeIde

Yauwnu®

wufinsuanlvadulymagean luseu 1 Heu
Sovay 63.1 M3aN1SANYINLUNUETNNUYDIURTINGSY
younnuildnouimes 4 $luauld lusou 3 Wou wu
ANugNeIN1sUIniar Seeae 51.1 uaslvadne Sevas
41.1 wudetutunsAnelulssmaldniu® fanuly
wiinoudiinanuildreufiames wu mugnenstaslva
yosnnaudthauiivhanuesufiamesiesnin 3 $alus
Aoty Yova 73.0 wazndhanuivhaureufiawes unnd
7 dalusdeu wu augnennstnlve Seuas 77.3 Vel
anaflosanmsiidhvaznuiindrendetu wu nstaiey
fureufinmedraiendunauiug dnshnudidesesn

w5919 Tuviiy MsiuvseLdesvMLyingu
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futladeiifinnuduiusiunisuinee Ina nds ile
Ansgiuuiulaife: wulidefiflenudiusiunisun
ae e nds oeedideddmneadd (po-value < 0.05) e

1. futadvduyans Wun mnueien GanisAnw
adsinutadoanuedsniarudiiudtunisuinee Ind
waa denadosiu Msfinwilunguussuuenszuungudu
fhdFagu® uagniinnudinnuiidresfmeslulssme
iu® Tasmsdnnidwud i gldneufiuneiitym
AMaATIRIINMIYaugeds Sovay 58.6 Miduuien
ilesantrananiivinsiiudeyadutiadion unsiauds
fuwrew FadurrananiifinisussfiunanisufiRauseu
usnuesnt Snviadnvazaudnlngfesdininivsunm
Joya uwavtuiindeyaliignsies asuiiu uazdwoyalviviu
namuulene levdwanulitudmia uazarldduns
Inassaudszanamndeyaiidsly dvnndeyaiivuiinlaidu
Tunufieaniazdmademaiinansedonainnisiinu
g sBususenaiinneinuduiuuuunyonnoy gy
Ua

fledAgnisadia

o

JuANUASEANANUEINUSAUNISUIRAB 11ia viad Beng
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Abstract

Fire safety is equally as important in the hospital, particularly because of the number of vulnerable patients that

potentially at risk.Since the likelihood of many patients struggling with mobility therefore evacuation procedures

are obvious and being able to understand the fire prevention and response plan is essential to ensure that fires

are unlikely to occur and if they do occur they are likely to be controlled or extinguished promptly, effectively and

safely. This study conducted cross sectional surveyof hospital staff in order to analyse effectiveness of hospital’s

fire prevention and response plan. Resultsshowed thatfirerisks are existing due to lack of understanding on the

use and handling of flammable material and smoking areas. In cconclusion,although the hospital comply with

fire protection regulations and JCI certified, but actions required to improve awareness and understanding of fire

prevention and response plan.

Keywords : Fire prevention / rerponse plan / JCI / risk
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Abstract

Benzene, Toluene and Xylene (BTX) are volatile organic compounds in the hydrocarbon group. Health effects
from exposure to those chemicals are still concerned, especially, among gasoline station workers who provide
services under the condition of toxic air pollutants included carcinogens i.e. benzene. In 2012, Thailand was reduced
benzene in the fuel from 3.5%of volume to be 1% volume. Therefore, from this systematic review, we described
the levels of BTX in ambient air/inhaled air, exposure assessment via biomarkers and health risk by cancer risk
assessment of gasoline station workers. A search for relevant articlesboth published and unpublished studies from
2004-2016. Tools for searching were hand and computer based searching in the library of Khon Kaen University
from four electronic databases (PubMed, Sciencedirect, Cochrane library and Google scholar). The results revealed
that air concentrations of BTX werein the range of 0.010 - 0.700, 0.002 — 0.500 and 0.001 - 0.100 ppm, respectively.
These levels were lower than Thai regulation, however, the benzene level was higher than the regulation set
by ACGIH (0.100 ppm). Trans, trans-Muconic Acid (t, t-MA) was mostly selected as the biomarker of benzene
exposure. The previous studies have reported some conflicting findings of biomarker level when compared to the
recommended value (<500 Hg/gramCreatinine), which could be explained by the confounding factors i.e. and
work experience of workers, health behavior of smoking, food or sorbic food eating during working and alcohol
drinking, location of stations. Regarding the lifetime cancer risk assessment, the gasoline station workers had higher
risk than an acceptable risk on cancer (1 x 10°). Although, the concentrations of BTX in working environment at
gasoline stations were not exceeded Thai regulation level, there was a higher level than occupational exposure
level (OEL) of benzene set by ACGIH. Moreover, inhalation exposure to benzene showed thelifetime cancer risk
of gasoline workers in case of no protections. The suggestion is there should be monitoring annually for worker’s
health and ambient air following health risk assessment process. The setting of action level from ambient air
concentration, safety behavior, and optimum 8 hours working period among workers at gasoline station should

be promoted to prevent benzene exposure.

Keywords : Air concentration / Benzene / Toluene / Biomarker / Cancer risk
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Insmaslsiediu (Trichloroethylene) WJudu Uszivelne  sesasn Ao answuudu 54 578 ngduuarlnalaa 6 s1e

(2)

Ienugiislsaivansseveuasdiinazats U we.  uaglediu 5 9187 dwfuuudu Ingdusazledu (BTX)

2546 - 2552 S1uausw 78 18 wheslaz 11 918 Bsafty  WJuansBuvsdssmvedielunquuesanslelasaisuen Teg
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AR fad

2.1 fnuadddylunsiviuieiidunielne
KAZAIWIDING Y Fadi amﬁu‘%miﬁwﬁuﬁamaﬂ, NHINITU
amﬁu’%ﬂﬁﬁlﬂﬁul,‘?})al,waﬂ, Gasoline station worker,
BTEX concentrations, benzene concentration, ambient
benzene, benzene workplace, benzene gasoline,
ambient air gasoline station, BTEX gasoline, GC benzene
gasoline, t, t-MA gasoline, risk, adverse effects udu
ﬁqﬁﬂWiszuﬁwﬁwﬁmﬁﬂﬁL?JummlmLLazmmé’mqwawﬁ
nMsUSuasumumansiuiuuiasadanilne Singu iite
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danlunisduruassdnb
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2) MsAuAUERRNNIAeT tnsduAulINgIY
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VouLNUY Futeyaineninusluiesayauniingde
#1199 Tudsenelng grudeyainendnusineiumsssuy
Foyatifiuinisluriesayn uazvnsauduandumesidn
lny unasduAudoyadie PubMed, Sciencedirect,
Cochrane library Wta¢ Google scholar

2.3 mynzideyanisnumunuideegiaiy
sruvadsiiasgidoyaiinseidoyadnuasialumy
wdelagldadfinssaun Tinszilagduunaudssiiu
voudlevuaraguiaiovoonulusuuuunsussens
Ainseivszifutoyanieaiffedinnududuiade
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FINNTFINMVBINTAURAAT BTX NToyavesuidy
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3. WANISAN®Y

nan1sauAuMWIToRsTunsUssfiunsSuuia
a1siuudy Wgduuazledu wasnansenusioguAInes
wilneuaadusmsinduiemasaunsousnesnduy
3 Usuifiu fel seduans BTX Tuussennie, FatiTames
a3 BTX uazarundssogunimeesninauuinisiii
Wouwas

3.1 aradutuvasans BTX Tuussenmanuiiufoa
umelugandudnisinduidiomdaaziuouy saud
U w.A. 2547-2559

S189UNTIVEANUTNTUYDES BTX Tuussennia

Faudd we. 2547-2559 lutszwelng 9annsmunau
rssanssuluadiinuauisefisisnudeududures

'
a

A19197 1 Anudutuvesans BTX luusseiniaiuiugifaunie

FaUAT WA, 2547-2559

ansuuduluussennie 11 $es SsrmAdeinsifuiiedn
mmﬂﬁmwﬁuﬁuazquqﬂﬂa flnAdedladnumszsu
ANUILNTUD LU UTUTUUTTIINIASUAUULAZN1TDT1DT
$u 3 Bos Fwannnsinuanudiuduansuuduly
UssemATiuan wuidieanududuegludis 0.010
~0.700 ppm $ATEAlSAnwIsERUALT It uves
Tngdunaleduluussenmadiuu 6 Fes Faudunsfing
TUUTTEINABUALLLAZNITITINTIIUI 2 599 NADINNNS
Anwanududuansingdunasleduluusseiniaiiinun
wudrmaududueglugig 0.002 - 0.500uaz 0.0007
~ 0.1 ppm swdeulunddeiifinis@nwseiu BTX Tu
ussEMAUsnastawunUhiaududures BTX dind

7 518a8L08n6

Tuussenidneluaanfiusn1suemas
A15799 1 wagnuintaseNinaneseauaULIUURaEns

wuduluusseniavesaantusnisuiiuemas Ao aanu

a wva

Tuaganfiusnsuudamasassuauy

nnsanwn, U7 Wuiiiu | S3iAu ANudutuvesans BTX Tuussennid (ppm)

WHELINS doya | daya WU ngdu ladiu
Tharnpoophasiam et | @01iu3n1s | yaAa | 0.200 + 0.180 - -
at. 25477
favtey Avtauned, | aanddusnns yAAa | 0.012-0.092 | 0.018 -0.13 | 0.0012 - 0.036
25537
Iwéu e uazaniz, | @0nidusnis | yama 0.16 0.133 0.009
2553" (0,012 - 0.71) | (0.02 - 0.665) | (0.002 - 0.034)
Arayasiriet al, Supuu | fw@ | 0015 + 0.003 ] ]
2553
Tunsaringkarn et al, | @aiu3ns | Wufl | 0.108 +0.022 | 0.227 = 0051 | 0.012 = 0.005
2555 Supuw | fwdl | 00680006 | 0.147 +0.037 | 0.0045 = 0.00
Tunsaringkarn et al,, aoiiusnig ﬁuﬁ 0.044 - -
2555 anflusnis | ymma 0.061 - -
ARSS 1309ATENA LAY | UUNNAIU i 0.0029 - 0.07 0.014 - 0.11 | 0.0007 - 0.006
ARz, 2556
Ugunasal Souasdns | aanfiudnis i 0.44 + 0.31 0.56 + 0.76 0.18 + 0.24
n3, 2557 (uda) ™
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a wva

A19199 1 Audnduvesans BTX luussemaiuifuifnuneluaaivinsiiudemauassuouu
Aaudt e, 2547-2559 (¢0)

msdne, U9 wuiiiivu | v ANududuvasans BTX Tuussennid (ppm)
WHELINT doya | daya WU ngdu gy

Ugunsal Sauasdng | aafiusng Wil | 0.163 +0.107 0.36 + 0.45 0.12 £ 0.14
N3, 2557 (qawu)(m
Saned anedmiluay aonfiusns | Wuil | 0412008 | 0.020 +0.025 ND
ARlg, 2557 (Rude)
Fsnadans¥niduay | aonilusnns | fudl | 0.0044 £ 0.0047 | 00029+ | 0.0002 + 0.0006
Az, 2557(qau) 0.0043

aila1 ¥1eindes uay | @aanfiudnis | yaea 0.048 - -

aneva wUsansylnn,

2558"

Chaiklieng et al., aonflusnis | yema | 0.024 = 0.024 - -
(12) N a & A

2558 ANIUUINIT | WUN 0.043 - 0.015 - -

" v '
o =2

e Fanunaatusmsindudewmdanidalas llieanans 3.2 AAFIAN19YINN (Biomarkers)

FOUTOUILNUIATEAUANUTUTUYDIAITDUNI T T8I NY NAAAINNITSUANNENI9TININ (Biomonitoring)

@led) ¢ wazaonlvimshfugendsiisegludes  WumsfiemunsiududaasiaiilusanefioUssduns

wuhilAenudiduresuuuganitanivimaindue  Sududaansindanansdandinnglusienients wu den

wdsinseguanidled® dwsudadefeatugania fn1s Jaanz Judu densiamansidudi@innis@ann

ANWINUINTEAUANULLTUYBIENSLUUTUIUUSTEN Nl (Biomarkers) U09815NSUFURA 91nN1SNUNIUITTUNTTY

(10, 11)

§930ULFINTNNANUIILAT YR UA NG IRY war  luassllnuienAdelulssnalnedilvgjaglinnuddey

Haduidernafifiuiiesis Fanuindrnnududy
YOUUUTUITFILUTINIAT 6.00 - 10.00 W. Uaz 14.00 -
18.00 1. yenanidlofinrsanarududuasiuuiu
MINFLLULAENITIALULLARE WUTIAUTNTUYDY
aswudulunguninnuiivhatihfduadsu Saouda
fugeniminauivimhiiuiu wendes) Tnewdnnu
Lﬁufwﬁuﬁﬁﬂmmwﬁu%’mmLuu%uaavjﬁ 27.29 ppb @u
wiinnuAuRunsanuAgegaogd 0.56 ppb™
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AUNSANYIRAMIUNNTSUSUNEENSLULTUTDINTNIUUSANS
ihfudemds unndransingBusarledu wosaudde
aiulngazAnwseaunsadaladia (trans, trans-muconic
acid: t, +-MA) TutlaameidussidTansdinmeesnis
Ig%uduiaansiuudureandnauluaniiiusnmsinsiude
LwaaLU%‘EJULﬁsmﬁ’ummmgmﬁﬁmumimaaaﬁﬂi ACGIH
mvualildasiiu 500 lulasnsumensuasieddusieasy

£
o @
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M99 3 STAURTIAN19TINN (Biomarkers) Tudadansiaanninanuan fusnisunduidamasiumnaussme

. Wisuieuna
y o e NAN1SFNYY
L .| @aum deds | ATIANNY UIATFIU
msAnw, U | —— — - —
AN f599 I | NeuUURu Vs W | LA
UURu
Martin et USTa Uaay L,t-MA 400+0.55 810+0.47 v
aL.,2004(22) pg/g Cr. pg/g Cr.
Miragliaet dand | Yaamz | ttMA 38-1038 33-1022 v
al,, 2014 Hg/g Cr. Hg/g Cr.
Moro et Us1@a | Yaanie | ttMA Lifitoya 190-450 v
al,, 2015%" pg/g Cr.

* U3unas t,+-MA Tutlagendsfumau ldiiu 500 pg/g Creatinine naudiunmsgiuivualag ACGIH (2012)

* Y3 S-PMA TullaanisndsuuRau liiu 25 pe/g Creatinine inauaiunsguninunalag ACGIH (2012)

MuIwIssaunssuestlulssndalnenuintasedidne
AoAT AN Ao maquw?, anufinaanni
U'%miﬁwﬂm%al,waa, warngAnTINNITSUUTENIUe ST
yauzUFoRnuveminey Jemuinnsguyviddnasilsiag
S-PMA uag @1 t, t-MA qﬁu‘mm dwsulasuEesanud
Faanfusmsisudemas Sseeuimshauiivnauly
amﬁu%miﬁwﬁm%aLwaﬂﬁﬁgaaeﬂummLﬁm%ﬁm t, t-MA
gaindminauivieduaniduinisiiudemasideg

(20)

Tuwauondins® wazwgAnssunissulseniueimsiy

v fURnuremInudmase i Tanadaninds
wuihminanuifuussmuesluunsUitRnuasisedu
t, tMA gendmiinauililéduusemusmsluvas U §UR
u® TumadeaiunsAinenludssmedandinuindade
nsguyvisinavilanidSamedanmigedumuiu®
wenaniuAdelumessmadmuiiteduduituases
FamsTanim fle Mshuneanesed uar engn1svhITLTes
Wi Fewudn msnuweanesed Srariliseau t, t-MA
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anas® dudadesuergnmavinau wui wdnauniden
N5¥19U8INA31 10 U agdlsediu t, t-MA gendmnidnauin
f91gnsvireusingy 10 %

3.3 arudssdegunmveswinauaniiuininigiu
Wownas
NNTNUNIUITTUNTTURE 1T UTTUUIINU
Faelulsvimndlnerionun 5 3os WU 5 e1nsusniiny
Ao UInfAsue 80Uy LYuAsTYe TYAN8LABIAIAD
fiusa® 1% %57 ygnannigdiseanuisenvennistiudy

9,19 (27)

A wasndmiiiosouddne@ dmsunsusediu
ANULED IR ENSIANUZIEIRINENSIULEY ANranNTNIg
fwinglagFuansiunanismelaeasindidiginame
wuIesuideRanululsewmanazlusisssmeniny
Fsrensiauzswesasuuiuiiaiunasifivensuls
(1x10-6) wmammi'}ﬁiamalﬁmmL%ﬂﬁqaﬂdmﬁaﬂuiu

(7-9, 15, 28729)
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A15197 4 AudsranisiinugiSaaniinauantus s II NN SA U EA SLULTY

L . L B Wisuiieuinasid

N5ANEN, UNLHBLNS anuNYiNIdY NANISANY o .

gausuls (1x107)
Twau 39 wazaz, 25530 | Usewidlne | 3.42x10™ 1.23x10° >1x10°
Tunsaringkarn et al,, 2555" Usenlng 1.75x 10" >1x10°
Tunsaringkarn et al,, 2555 Usewnelng 2.15x10" >1x10°
gilen venfes uazaeva Useinelng | 4.09x10 - 2.08x10° >1x10°

wlsenselnn, 2558

Hazrati et al, 2016~ fnsUszing | 1,888x10 +390x10° > 110"
Cruz et al, 2017 feUszna 182 x 10" >1x10°

4. ayunan1sAneazaiusens
NnmsumuATesaduszuuieaiunsussdiy
nssuduiaansiuudu ngduuavledu waskansenuse
?j‘Uﬂ”IW‘U%N‘Wﬁﬂﬂﬁuﬂmﬁu%miﬁ’]ﬁm%aL‘Wﬁﬂ wuaAdei
FunausinsAnLEen S1uam 23 Bos WuneamAdediAnm
Tudsemelng $1uau 17 Hes wazswauddedidnuily
ssUszmeLazAfsisounsIunwSIngy d1u 6 B
INTENUNTITeANduduretans BTX Tuusseinie
Fausdd n.er. 2547-2559 Tulszmalne Fanuideiimaiu
fhoghaemaruuuiufinasuuuyerauazLIdeiaan
MenusziumIdutustuLTuINTign sedasnde
Tngfu woenuihseduleduluussennmaaniduimstu
Weumdsilszdusiian annisAnuanuiduduaauuiu
Tuermaftinuun wuinddeududueglurie 0.01 - 0.7
ppm FarriinsraialdliiAudnasguluusseinians

(30)

Mureslszndlng Ae 10 ppm™ walleToulieuiu

ARUTENANUINAUNINTFIUVRY ACGIH Nivualift 0.1

ppm™ Gadawin Inefinguunevesdsemelngsunisuiu

anUSunudiunanvesasiuudulundudonds Aausd

2556 nldiiuSesas 3.5 Wneusuins Mivdewiasluiu

(6)

Sewar 1 lneUsuns® Wewseuiieul w.e. 2558 vl

2557 Aanadudunulul we. 2557 gegade 0.7 ppm
uazl w.A. 2558 fip 0.06 ppm Juiunisanadlauduay

o A

Juszauiinindunesgiunguunglve egnslsiauend
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wiomsduaiiansatvualidumdosnaunuiingeSa
wazdesnuliiianisdudaluntnaula (Action level)
yenntuddesiisialasuituatesesuaududures
anstuuuluussenennsinunine aatudine §9Ma
Franailfusnstinsiy wasdumdsnuremtingy e
anansanakunisUasiule

A mSUsviInsdanmansiuududuanssmed
aursameladnlvazanlusianels nsnsiainuSuna
ansiwuiuiiazanlusiane awnsavildlaenisnsasziv
wuduluden wiaufmsgstlaanzuarnsiainusune
Urine trans, trans-muconic acid (t, t-MA) wag

S-phenylmercapturic acid (S-PMA)®? wudnauidens

)
o

TudszinalvewazaaUszmafinuniussanssuluaail
aiulugazlaisnsasiamszau t, +-MA Tullaang weng
AsUsEliun1ssududaasivudulutaanizuieseau
wunvelalulaansiisunsieasniininsiaben way
t, tMA Wumunvelavivesuudu fwsnzaudusunis
Anwdiniedinmlunsdudaudulusedud 1 ppm
Wsotloenin® warn13nsia t, tMA Tanuligendiniemsin
1 S-PMA Taaiigaiianunsnials (Detection limits)
fin 0.025 Jaan5umpdns @ msu t, t-MA way 0.2 Jadnsy
fodns d11su S-PMA™ $189UNTINUIANITIIENU

NaUALGINY TNI189UTEAU T, t-MA wag S-PMA lsiviu
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qﬂ ﬂqu(15,18)

uonananuinanfuinisihiudemauds
fio M3guyy3 ngAnssumsudszyuemnslurarUfoR
YR Fawuiinsguyvitnayilien S-PMA uay
A t, t-MA qqéﬁyu(“' 20 ﬁu’ﬂﬂiﬁmmﬂuwél LUNANSUUTY
57 pg Invilsiauiivhouluanifivinsthiudemauasgu
yialdsUanunTusnniauiivhanluaaniuinsiu
Womdwsliguyia® Tumafrtunsfinuludsina

a =

dmdnnuindadenisguunaiinaviiliafiginniadanin
Hengafugunu® uagngAnssun1siulseniue s

TurazUURNuremTinudmaliAfyInv1agInngs
nuImEnunsulsemuenstuvasUjURnuesliseau

a wva

t, t-MA gandmsdnanunldlasuussmuemsluvus g ia

@ g pnantlnudselunisUsemadanuinddadudund

U
wastasad iamedanin Ao mstuLeanesed uazelgng
Fuwemiingmu Famuinshuueansseainalis ey
t, t-MA anas® druadeinueignisvinau wud winau
ﬁﬁmqmsv‘mmmmiw 10 U 2disgau t, tMA gandd
wiinudiflengnisvinumnd 10 9% dsduilademdni
aunsathsnutadeidesmuntlumsideideaiudeya
yaaninaw uregelsiniy nsuseiliunsdulaansiadl
sunselneannzansnenvSifeudunnliinsussdiu
TnsnsaatnsiuansatluusseniAnsyuLaysa
SomaTnmwesansiafietndulundnay
Frunnaudssdeguamuasinauaniuininiitu
Womds 9nmsmumulssanssuegadusyuuaneu
aeludssmelneanun 5 Sos faulundaznuidoos
Jaiuluiinsfnwuieduuuiuegiadon wifinmanan
fanmsiavesansiuudy ngdu wazledu vise a1slive
(BTEX) Wan1s@nenazsneau 5 e1n1susniinuniineu
aonfiusmsisiudemndie Uindsws seumds ey
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ugi§dlfgenimilnluiledunudeiy SausHmiineui
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Suduiivzdeshnsihss Suasdestunsduiaasiundu
Tundhauaendusnmsitudomas Tngludruveaiives
Aanisaasmuasnistunistesiuladlimiianisseimeain
ganfiutity vieanthdnsumsifuiiiy uagliinng
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