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Heat: Health Effects, Measurement,
Standard and Heat Acclimatization

Abstract

Currently changing climate cause extreme
hot weather, workplace heat exposure is a
significant problem that affect worker’s health
and safety. This article aims to describe the health
effects of heat exposure, heat measurement, heat
standard, and heat acclimatization of workers.

Health effects of heat exposure compose
of heat stroke, heat exhaustion, heat cramp,
heat syncope, heat rash, heat edema, and heat
tetany. Wet bulb globe temperature (WBGT) has
been used as a heat stress indices in Thailand.
Heat exposure assessment is considered by
WBGT measurement and workload assessment.

Tadpong Tantipanjaporn*

The workload assessment, which divided into
lisht, moderate, and heavy with screening and
observation methods are sufficient for heat
exposure risk assessment of occupational health
staffs. Moreover, heat acclimatization program for
both new and experienced workers is a measure
that can control and protect the effects of heat

exposure.

Keywords:
Health Effects of Heat / Heat Measurement
/ Heat Standard / Heat Acclimatization

*Corresponding Author: Tadpong Tantipanjaporn; Division of Occupational Health and Safety, Faculty of Public Health,
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E v
—» douled ———  sswAaradenlilineiive
i v
aT0RIUAN
Uedeflgerau Ao
YARA Fmeld
—»  ualaedin ;
. l:l&ﬂ WOulsnanion
------ st w7 (Heat stroke)

2T 2 UA38IN5A0UENRIYRITINNEARANTIULAZDINTTUANS
21N FUANANTORAMNTIN Nagns Useidlu muaw wavdnnis (1.55) IneJunil Wuguseans (2557)

aMmsuanmseruiulIeIInANiou agu
(!

2.3.1 lspauunn (Heat Stroke) 10U
amnudulheiiguusifigneradaundinld snidndu
fUFTRrluan mundouifruseunarauTugs
Ana1nn1sisenislidaunsaniuauaiudeuld
iesnanszuuyszamaunandliianansaniuny
msndavidold illeiinlsrauunn gamainnunans
annsngelddond 41 ssmnwadea asluan
10-15 Wil Fadunnzaniduiiinangudnais

AuANgnIsN1evesaNedsly uazazuanteen
nANduvaIremtinfivesanes vihlildfivie
on fllias Inashinung Rmdsfounasuiia n15An
N155U3 NMIMNY SIEaNTEUINNITMIaTlaLfie
ANHUNNTBY WaUURwenalisuisanunisnl
fidudunse

2.3.2 indosdndosvinnrusou
(Heat Exhaustion) SinduennisBusuveddsnauunn
PAUMIUNUNAANNTOFIUTEUIU 38 — 39 BN
LRIGHG! dauimyﬁ'wmaﬁ]zqﬁyLﬁsﬁﬂﬂﬁ’Uwﬁé Ui
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dlusmeanas slidenduty nslvadouden
TUS e lasiawe aaﬂ%wugﬂﬁﬂﬂé’aﬁafja
snaq Witiowas ensenauszneudnevindsuy Aduld
Jewth duau gounds nszmetn witessnunn
nyaia Jaanizanas Andonfudienide Aubu
Lazn

2.3.3 peA3uiesInauiou (Heat
Cramp) Weduwiteifioangamgiilusrsniesilitgsy
Aothuanndeus mngapdeaunaindeuslusienis
Nnnsgadenitessnainsaniglutiinaann Tae
Undindeuslumaduasvesvadlumadazaunaiiy e
Fuitevhlihfigydelufe thsswhawaddsiinde
usdevuluse indousluwadisgendn Wenenew
UsuaunaindeusluassdruiasriiliAnneats wae
nzasanasAafinguieriinisldouin

2.3.4 MIMIAaATIATIININUAR/AIWTIU

(Heat Syncope) dniiandsduinaudunaiuiunse
antuBuegangsiuiunnidduanimandeuiiou
Inflonmsisfdeuniiila oansasnardunauain
Femgnislufiiafiessuisanufounarluidesdan
199 2939298 uagInn1sBudian vhlidenlua
Aeutugiumeviouuulden Jedidonluidssaues
Tlaiilgane

2.3.5 ap9InAIILsouU (Heat Rash) \u
an1ssEAEResimliiiAnnwmiesanynniiuly
anuTuezwiteTinnRullauAnanmsfweuite
finnsgafunazdniauvewsionvie auidnadiey
niiaung Emﬁﬁmzqmmﬂuamwmﬂ’]ﬁﬁ%u%u
waagsinnuldmiluudnmae wien vy fnus
LAZATUNAINIYT

236 N15UIUI9I0UAR/A2I5 B
(Heat Edema) \Junmsuinuaznsasesiiolagivin
FoaziAntuly 2-3 Suusnitegluanmilapmanuiou
dnilvajarilonmisuamiidhungedew sinaslianadu
Auntids @avginannsveeiivevaniion
o warflasinddugecinseninagad
Tuusnauun wazdmud senmedinisvdsesesluy
dalaainelsu (Aldosterone) uazuaudlagisineasluiy

(Antidiuretic hormone; ADH) Lﬁwﬁué’w Qjﬁiﬁﬁ’u
FufuauFeudunguiifinnnudes lngennsuinds
namaziluiisadndes laddaunemsvinanssule g
wazdnagmelunarliify

2.3.7 7159AIn5N0I0UAR/AIUTOU
(Heat Tetany) \inanmsfislgaumniivessisniegs
Fudwalidnsnsmelaisity (hyperventilation)
liAansdsuuvadunnudunse - Aswes
Ben JuAnnstninSaesndniold (OSHA, 2017:
nsuadafnisuazAunsonsa, w.u.U,; Junil
fiugUsyAvS, 2557; nesduaiugunInLazUNIIY
nsUeeiu NTULNNENIITUN, 2555)

2.4 AMUALYNINIAIULIIULAZAMULASEARIN
A214501 (Heat Stress and Heat Strain)
ANULAUNIIAINUS DU (heat stress)
vieanmigmanuieudunzanuiougnsi
AU URulasuInALSauInurasine laua 1)
AU BUNIINIBTLAAIINAITHINATI YIS
(metabolic heat) 2) Audourniladedmandoy
(environmental factors) WU gangilvesainia
ALALETS AuEan uayALEoUIINNSUHSE
Hudu ues 3) nsanuldideti enananlain ey
N19ANToU (heat stress) ¥N8e N1350T9N
FawndeunazilasenismefiasyinlfiAnaudou
Foradusunsesasianie Taeanudunignin
SowdntieevseurunanenwiigujiRnuidnla
auny dananennuiasanouazUssdnsainlunis
P9I uAnAIAUTNIA LS au AU T AT
uywdagnule anadsssanuRaUnATIisaTe ety
arudoussiiniy vausfinuedennauiou
(heat strain) LﬁumaﬁLﬁmﬁﬁumnmmwmmmaﬂ
sumelunsauaugungilagnisseuteanuiou
a1atluganuddnluavienie wislulae Wu
wilowdn nza3) lsrauuan wisuduadundinle
onldanunsaniuaNgamiununa1ale (ACGIH, 2016;
OSHA, 2018)
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2.5 mnsadianuiau
AulysaninaIusougnldlunis

Usziduanimainudeuludanndaunisiiaunay
¥uenansEnuiionatindusesianie 1ilean
ﬂ’J’mLgﬂﬂﬁﬂuqmﬂﬁwmaﬂéﬂﬁﬁamu AUN1TANAGAIY
Soudundnitugilunisdndudvivstaninania
Lou Fauwudld 4 Ussamanumdnnisuasiiunde 1)
fuilnga (direct indices) W gauniinszizuiauag
gamgiinszizlon (Judu 2) dvfinnnannimse
WwieHa (rational indices) WU HSI (Heat Stress Index)
Wudy  3) deflannnmaasiwazdaunn (empirical
indices) WU ET (Effective Temperature) ag WBGT
(Wet Bulb Globe Temperature) Jufu uay 4)
fulln19a3TINen (physiological monitoring) 1w
Snmsiduvesilavneyhnuuaziiioiusa (work
and recovery heart rate) Wagaumngisnnie (Junil
#WugUseAs, 2557)

ﬁumzﬁé’%ﬁﬁq%ﬁmwmm%@umuﬂgmma
vpalssnalnede fvlinseidislonuaglnau (Wet
Bulb Globe Temperature Index) %38 “WBGT”
1AENNNTENTIMUUANINTFIUIUNITUTING I0N13
LazANdUNITATUANNUAaDANY D1FIBUNNE LLaY
anmuwndenlunisiaudeatuanudeou was
#7319 wagldes w.e. 2559 (2559)alanfleny “seeu
mnufeu” mneds sampinadatlnauluuinad
gniahau aneialasaedelutisnaaesialusi
fgaumaiinavatlnaugearensvineuuni WBGT
WHuswdiaanmaudeuludmndaunisiiey
Mheasmwades, °0) Feldihiadeiifinansznuse
pudeuiiazanlussmemnfionsan leun anudou
MAntunelusenIevaLyIy Audouan
Aundeun1svhau %ﬂgﬂmammé’qiwmﬂﬁ 375A8
15171 AN WaTAISWHIIEAINSU (NTENT9
W399, 1.U.)

WBGT Jussifidenldeganinewng
WBGT gnitantiulag Yaglouand Minard lu a.a. 1957
vieldlunisid1sgdeuazaruquaiiudauly
ANUENYN1TVDINDINNLTDVDIUTENAANITFBLUTN

UNAITUNIITFINTS

Featured Article

Humsesataanmnndenlaenss vildoe wissdle
Lidudou 51A19n UMY naglyidewhdmansnds
au1sadesizianInauseulalussesiianouy
&y AiidesTadmsunisnsiaiased WBGT ldun
qqu:ﬁﬂizmeLLﬁqém%’Uﬂﬁqmmﬁmmﬂ gaunnd
nsshsdensssumfdmivsigumglifiamdade
TSI LLazqmmﬁIﬂaUﬁm%’UUq%
gaumnfiannsussdmnniou Guni Wuglszans,
2557)
25.1 sgasbenvounioiionsavia

gampiianvavlnay

gUnIalns19insEAUAIUNT AU
AILUTENIANTUATARNITHALANATEILTINY 304
NANLAYT IBNITATIVIA WATANITIATIERANTILNNT
FuieafussiuauSeu wasaing wieldes i
WisvernauarUsvinniansigessdunis (2561)
foalsEnounleY

1) weslulitnasnsziune
wite (Dry Bulb Thermometer) tHuwiinUsonvise
weanegedfitruasiSunvasaLna 0.5 asrwadua
wazdAUuLugT 0.5 seAwalyd ssAwalyd
msmvstesiumesluiiinesanuasoindnioumnas
FusSsdnuou Tneldsuniunisinaioueinie

2) wesluiimasnszzden
AIUFTINYIR (Natural Wet Bulb Thermometer)
flauaziBenvesdana 0.5 seAwaldod 73
AMULIUET 05 sarwalded dideduiiend
agoravioriunssine vienthnduasuuindieiivy
nsselidonduuarlviaednsnuvilwesinguey
TudhndudielitndiitunsasmeSlulinefiden
PLAADALIAN

3) nauwmesluiines (Globe
Thermometer) f%2snsiasaus -5 &1 100 oaen
walea Manonszihzeslufinesidsusgisnans
mqﬂammqﬁ'ﬁﬁawmmemmLﬁumuquéﬂmq
15 wufluns Meuennisnedssuiianansaganau
Sadmnusoulan
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gunsalililunsmsadaseiunnuieusiona
Ae9ri1n1sUTuLiguAugna ee (calibration)
ogstiosdarads lunsdilalégunsaifndnndng
fu Wldiadesinsziunnuieuviindidnnsedind
(A @l 3) flaruisasunazAIuIuAIguugl
navaulnau (WBGT) temusnasgiu 15O 7243 w9
BIANITUINTFIUTENT1UTEINA (International
Organization for Standardization) #38L71EUL¥IN
waznoulfaumnailivhnsusuiisuaugnies
(calibration) fsgunsalufuifisuresnaiesiieds
AndndnlilvinSeuduaunsal

qamgiinsznhzilen

gaugil Inay gamginszithsui

29 3 eSesllenmatnmnuieuviindidnnseiind
(U3 Buluniin Buangiud 91in, 1.0.4)

dmiunudnuazreuaiestionainmuiou
#131 1S0 7243 (1SO, 1989) Hosiianume il
1) weslufitnasnsziurzuite (Dry Bulb
Thermometer) fa waslulinesdmiuingumgil
91 Frsgamniifieuenldegseiing 10 - 60 asm
walea dAnuuiug) £ 1 ssmwadea  luvne
ardadesiulilinseisvesnesluimeslasy
ANufouNMIUKIE Jeundyniingamniiasd
gunsailasiu
2) wasluiimasnszunzlensssuynf
(Natural Wet Bulb Thermometer) fi&nwauzeisil
- UT1vesnseiligmesluiiinesvse
wues (sensor) Wunsenszuen
- WuRuAUENaNAgUBNYBINTELUNE

6 + 1 agLues

ANUENIVDINTZUNE 30 + 5 Hadluns
- 929N199599TnguNn 5 - 40 99N

walea

ANULLUIUNIINTINTN £ 0.5 B3A)
LRIGES
- nzveaesluimesimuadosaa
dretndvnfiguinléd wu fdhe  Hudu nedes
ﬂqugamﬁanimmwﬁﬂﬂ 20 fiadluns leannsih
ANueuIndnsuizmesiuines
- ddesazoinuaraisizuiadulaen
aunsaaunaunszlield luduvsenatuiuly
wszavinarennuwduglunisin
- dudanegavesUasndidedesguluy
ihndu deliindufiequnssiedenaaeanan
UmsJGUaaﬂszLU'1w’]’amwmﬂﬂfmﬂwuzmsﬁ;ﬁw
Uszana 20 - 30 fadluns ilelviornmadouiiiiu
fidenduiviunssiemeslufimedldazaan
- mudhsfuihdeseenuuuinifiedesiu
Msun¥edanduanden Gasinaligamgiivesi
melugia
3) masluditnaslnau (Globe
Thermometer) umeslufinesinszizdouey
pssfanandinavfadulavensanaunanaiidnuae il
- Inaunssnaunadsdusugudnais 150
fadiuns Videtaniiflddulszdninig nsgane
AotLRAE (mean emission coefficient) 11U 0.95
- AvuvesTagusTigain Tl Ul
HaneuenmmegdnI
- dseumgiineusldivintu 20 - 120
BNGULRIGER
- AANULNg1veYIMngil 20 - 50
puANgAlEE WU £0.5 oC UayveeYagmungil
50 - 120 2eFnwaea Wiy +1 aeewaded
252 msimungensIeiauaziniuaiode
759997
N13059930 WBGT a11150953393nla
faneluenmsuoneueneiasiilifiuasending
dodlpgnssuazneuenetasviionatudduiiuiig

Journal of Safety and Health : Vol. 11 No. 3 December 25, 2019




AU TR uazAueeiyl WBGT 31ngaumniinia
Tameaun1sh 2 d9su WBGT Tua1es wazaunsn 3
d115U WBGT wanenans (N)N3snsnimunimnggu

WBGT

(uerpsviiewenoensitlifiunn)

0.7t +03t
nwb g

UNAITUNIITFINTS
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Tun1susms 3mn1s wazadun1sAuUANNUasnse

21U Tuaran I nwIndaulun1s1uLAgINU
AMUTOU LEIEING LATLELT WA, 2559, 2559)

WBGT . . = 07t +02t +0.1t
(UBNDIANTHTONAIIAY) nwb g a
We  tnbw = gaumgiinszinzilensssund (asmwaldea)
tg = gaungillnau (earmiwaldys)
ta = gauniinsziUsuiie (a9rwwadea)

Y

nguusimualiultedne “9aliiinasg
ns9fnsziuaufeuvInuiigniteujiinu
agluaninnisvinnudnivazieawmsiainluyae
sypzanfigndeenaldudunsieanauieu
gean” laensnivunynnsiadinseauaiuseuly
fmungansIaiaffiguitanuiauegluanim
n13vulnd uasninguidReuinisinedly
Uinaiivhauluiissewiheinu Waedaadesin
sgfuAINTou WBGT tilensaaialuuiiiad
JUitRusindae Tnevalulinsataaiuieu
TugaifuidRnudssdenislddudaninudousn

9 Y

WBGTaay =

(WBGT1 X t1) + (WBG'I'2 X tz) +.

al

fign uazvngutRmuvhaulunaifanwey
Souuansnafudous 2 fuiituld Tfasantnanm
arfoulunniiudl udndendassrozinm 2 dalus
f¥ouilgn (A1 WBGT flunnilgaluzag 2 $alus)
Taglvitndn WBGT wnduame1 WBGT Laduni
aun1s 4w lUUSeu B uAUANINATTILAILN VN
sall (8AisA ASlenna, 2558; Usendnsuaiannns
LAYALATOILTINY (309 MdnLnst TBnsnsata uag
mMslengangminuinfussiuanuieu
uasaing vidaldes muiszernauasUssvAINTg
Afossniiiunis, 2561)

+ (WBG'I'n X tn)

t+t +...+¢t
1 2 n

WBGT, e WBGT (°C) Tuvian t (W)

WBGT e WBGT (°C) Tuvan t (W)
WBGTn unesa WBGT (°C) Tuwan t (W)
t o+t 4.+t = 120 il Aillgumginadadlnay (WBGT) gedn

2.6 nMsmurandsnuildlunisieunie
152974
esannduieldwadssuainnisiun
Hagy0111508 19l iuszansain vinldnaseu
UszanSesag 80 - 90 Qmﬂﬁaur‘ﬂmmu%@uasam
Tugnenie dalu gibvihaundnldwdanuannnigend
Anudouintuarasasluneniegeningiviami

(Fundl WugUsedns, 2557) Aelu USnuuse
A5297U (work load) 909 WASUAINUSBOU
MAnINMITIHAI T eldU TR
FeArunsguszauauseulmiladetduniansan
1R8I UNAUANUATNLUIVBIIUAUTEAUAINNS DU
AV Yo

AlASU (NF2N52965997Y, 1.U.4.) warsuUsena
NSUATARNITUATANATOIUINIY LTRINFNLNUI
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N15M2970 LarN1TILATITRANIZAITYINNIU
Aenfuseiuanudou wasaing wields s
szezaarUssanianisfigessndunig (2561)
szyd nsdliilianunsnszyldindnuazauiigning
v‘fﬂuﬂmL’Ja'1‘1/‘|’Nwuaaq%’ﬂmﬁ%’auﬁqmﬁ?mﬁumu
W1 uUIunans w%amwﬁﬂmmﬁﬁmumlﬁuﬂg
NENTIALIUNNTEIU (Work-Load Assessment)
ORINUASA WAL ITUATNLUINIIVD OSHA
Technical Manual (U.S. Department of Labor,
Occupational Safety and Health Administration)
NIDLBULYIN 19U 1SO 8996

N15UTZLIUNITZIIUAULUINIGIDY OSHA
Technical Manual - Section IIl 1A le9198195g711
LWUZUIVDINUILIU American Conference of
Governmental Industrial Hygienists (ACGIH)
fiusznelud 1992 (Sunil ﬁuﬁjﬂizamé, 2557)
waznsznaussuldihdeudusunyjifiay
nnIENsInIvuaNInsgIulunIsuIniIsuas
N139ANNSATUANNUADANY 81T0UNTY Lagan I
wadeslumsvhauiefunudou uawEing uas
Feoq WA, 2549 1393 n13nsaaTaanInauseu
(Nsen3rausa, 1.4, usidagUiu OSHA Technical
Manual - Section IIl lag198sasgutuzives
WiB9u ACGIH fiuszniely a.a. 2017 3elduvs
Mszaueenidu 4 sgeu loun wa Ywnans wiedn
Lagninann sausldfnunsyernansnanuuay
wn edunumslunisuimssanistiunuiedng
A8 (OSHA, 2017)

wumslunsUssifiundsauildlunisieny
N3TATINITNINAIYDIMITAINOIANITUINTFIU
S¥1INUsend Munela 1SO 8996 wuadu 4 syau
(IS0, 2004) ¢isil

s3fufl 1 N15AANTaY (Screening) tJuiEd
Penavazanlunsiiauiionansdenissauaie
ﬁm%’ww%ﬁ%ﬂiiuﬁm Wun1susziiunsng
whiu Saueanandeuunn aansavitle 2 33 18w
NN TNUAANUNGNUVTOAINTTY

SEAUN 2 N1sdane (Observation) 350154

ﬂﬂsmﬁu%é’mﬁmmﬁﬂ’;mL“ffﬂﬁ]l,ﬁ'a’;ﬁuamwuaz
anwarvesy fuszdiulidndudeseusuniiends
surdouaznisertandisaiunisinauluanin
windeudiseu awnsavile 2 38 Towd msuszdiuang
ReanssuiinutosuaznisUssiiumusaunsiney

seAUfl 3 N159AT1Y (Analysis) 33n15E
ALAUATIZAONTINITLHINANEY DI TATUIUINDAT
nsurestilavuiiugiuvesruduiusszning
sonduiisenelduarsasmnsduvesiilanield
anmgdidinue dedu Fefleusuiuiifsndudioy
Fesfinuinseniieuniouaznisernansiieai
msvhaulugnnwndoudisou

53U 4 sEiudenuy (Expertise) (U35
AaUsunueenilauiyaaaliluvueiny nilg
wiUasuduandanu Fannsinandne desilag
Ay

HaN15USTAIUNANTZIUAY 1SO 8996 19y
WudSinuanudeusaruinsianie vse “Ins/m151s
lAsYeIMY (W/m?)” nizfingnsensaaiivun
110557111UN15UTMIT A5 wagALlunIIAIU
AnuUaeniy e1dleundsuasaniniinasulunis
Fuieatuaudou waaing wazides wa. 2559
Tmhodulsinanudousenan wie “Alaunass/
Flus (Keal/hn)” dadumalduuamawes 15O 8996
Fosfimadsumheduliidieudsstiungranelne
o 1.162 a6 (W) wirifu 1 Alaunaes/4mlus (Keal/
hr) sl 150 AMNUATUINTNNUINTFIU (Standard
person) dwiSuimeneang 30 T vt 70 Alansu
49 175 1wuAuns fufiingranie 1.8 A1519uns
wazdniundgaeiy 30 U ndn 60 Alantu
g9 165 WwufunAS Nufifngrene 1.6 m519uns
(ISO, 2004)

nsAnwieafualuseusoanidelu
Uszinalnglafneanugndesveansuseiiiunise
NUlAEITNNTANNTDILAEIDNTEUNAAIL 1SO 8996
WisuisufuniszaufidiuineinUsuanisld
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0onBIau (SeFuiBerwny) naudaeens e lWwmihi
Aanulasndelunisvinnu dnAnwikazindyinis
fuereuouazaaaonsds ngliRnymedes
SamswnraamEanuuuuLnaeunld iU o

uiietauiunanisldesndiauvesiuftinuly
Tssnundevasulany ielddurnniszauiue
§1984 vaugitlingusegafilasunisousaliinig
Usziliunszauves U iRnuaniasiag nanis
Anwr WU NRUAIRENUTEIIUAITEUAETF
N13AANTBIkarISN1TdUNAlAgNFABIRNINA1E19B
Soway 47.6 uay 60.4 Puaau (inensal Buf, Junil
#u5UsEAVS, 13018 yueleBu, wudnd sneeu uaznan
admiat, 2559) uenanil Bnmsfin iyt wanns
Usziliunsznuresdujifnululsiunaenasy
langlagyaansnesuedieudiediuay 119 Ay
AREITMIULLINIIVBINUILU National Institute
for Occupational Safety and Health (NIOSH)
(WeuRBsfuTBmsdane) gniesdosas 43 Wewiey
Wiguiuiginnisideeandau (Ussye 1ef3, Usvu
aowEElY, Adn g931591, anns waed uazevsty
JULT9INS, 2552) N5USEIUAIeTAnNTaawazdnadl
AmnuAanLAdeuguilalfisuiuISTiATEsiTiAY
AaIARARuESoEaz10 wariSiluimaiifinnunain
\deus¥osar 5 (IS0, 2004) uegdlsAnuilagialy
N15UEIUNTTEUAIEITNTANNTOIAENITHUNA
Wisswodmiumsuszdiunnudsaiesanaudon

A15197 1 W MsFIUGYE WBGT anungvisng

UNAITUNIITFINTS
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Tunrsvirnuunfvestinendreundy YesnnsAnYl
WeBeipIn1IANUgniougaInsliislusedu

s
a

mnTsiLasseRUdeIvny (Tund fususzans,
2557)

N5USELUNNTEUAIEIDAANTBILALF LA
AAULUINIIVDY OSHA Technical Manual %38 I1SO
8996 wldlunisussiunszauvesnulveddiving
SNNNY FAYULIU UIDNTNDUAUDINNEITINGN
funnsinannyaglsunieanizewing {ioulds
Wi e1atinanunatandeuainauduasele
yonani nsUsEliuMIENUTesUTTliuLa AU
Tnssfuanuiduaimnadafivhnsussdiudued
Fosdunsegsseuneu fau sududosdiiu
nslaegifinandinisAnyuFonunieiuend
putsuarAuUaendy wazluszaunisallunis
Usgiiuniseanu

2.7 wnsgrunsdudaauiou

ngnsensIenInuan1InsgIulunis
U115 99n15 wagadunisaiuauUaende
odeuntisuazan madeslunisiuietu
AUTOU WA LaBEed w.A. 2559 (2559) Avun
Tnednmvanwazsnwseauauseungluaniy
UsgneufanisiiigniteiauegiliiAuinnsgiugs
5991 1

A192IU Aadedvil WBGT (°C)
AU (MIWINAIY1IMNTIUIINNE < 200 keal/hr) 34
NUUILNEN (NMTWINaIEe1sIuI19n18 200-350 keal/hr) 32
nuuiln (MsRIRaIeIsiusene > 350 kcal/hr) 30
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Aidsudafiunruddyonisaldider
yosfuFTRO Tellnadensmiemarudou G
LUINI9UBY OSHA Technical Manual - Section Il
Aldg198au1mTgIuLUEveiI891U ACGIH
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Risk Assessment in Construction and
Improvement of Distribution System Work
of One Provincial Electricity Authority by
Newly Developed Safety Checklist

Nattida Kunabutr* Densak Yogyorn** Vichai Pruktharathikul*** and Chaiyanun Tangtong****

Abstract

Construction and improvement of
distribution system work of Provincial Electricity
Authority is a dangerous work. This work does
not have a safety checklist and a specific risk
assessment. This research aimed to develop
safety checklist that could use in risk assessment
and provided efficient risk reduction plan in
construction and improvement of distribution
system work.

This safety checklist had been developed
from the safety manual of construction and
improvement of the distribution system in yes or
no question format covering 7 sub-tasks which
were electrical pole transport work, excavation
work, installation work, overhead conductor
installation work, overhead distribution wires
installation work, power outage work, and
mobilization power outage work. It was used to
detect items that did not conform the standards.

Then, these items were evaluated the risk level

by using the risk assessment form according to
the Department of Industrial Works Regulation.
The level of opportunity and severity criteria
were from the Occupational Health and Safety
Management System of Thai Industrial Standard
TIS 18001. Items with high risk level were specified
the measures to reduce the risks.

The results of risk assessment found
that 11 non-conform standard items which
included 5 high level risks, 5 medium level risks,
and 1 minor level risk. Most of high level risks
were non-wearing appropriate PPE and unfollow
the standard procedure. Main types of risk
reduction measures were provision of the training
on safety practices and control of engineering
method.

Key words:
Risk Assessment / Safety checklist /
Construction and Improvement of Distribution

System Work
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Supporting Condition on Application of
the Building Control Act B.E.2522

In Fire Prevention and Extinguishing :
A Case Study of Shop House in an Area
Responsible of Talat Phlu Fire Station

Abstract

This research aimed to study supporting
condition on application of the Building Control
Act B.E.2522 in fire prevention and extinguishing.
The qualitative method has been used to collect
data from 16 key informants living in an area
responsibility of Talat Phlu Fire Station, Bangkok
Fire and Rescue Department by using purposive
sampling. A research tool was semi-structured
interviewing form approved by triangulation. This
form had two important parts including:1) general
information of key informants and 2) open-ended
questions which were flexible, explicit, and
understandable. The questions with key words
related to this research were understanding of
natural of fire, fire extinguishers, the Building
Control Act B.E.2522 and other related issues.

Nathaphat Deejaingam*

The research results revealed that the
supporting conditions to enforce the Act were
that :1) knowledge and understanding of the
basic prevention and extinguishing; 2) seriously
law enforcement; and 3) active participation
in government agency’s activities. This conditions
enable people to prepare themselves for fire
protection, then trust in fire prevention and
extinguishing plan that they would receive
appropriate assistance in case of fire. This
research is useful to explain the phenomena
and problems of legal enforcement, people
participation, and formulation of public policy

among concerning offices in the future.

Key words:

Supporting condition / The Building Control
Act B.E2522 / Fire prevention and extinguishing
/ Shop house
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Rice Farmers’ Behavior in

Pesticides Spraying at

Naraphirom Subdistrict, Banglen District,
Nakhon Pathom Province

Supattra Bunpiak*, Warunee Sudta**, Ousanee Issarachot***and Apaporn Kitsanapun****

Abstract

This survey research aimed to study the
behavior of pesticides spraying of rice farmers in
Naraphirom Subdistrict Banglen District Nakhon
Pathom Province. The samples were 254 rice
farmers from stratified sampling. The data were
collected by questionnaires. Data analysis used
descriptive statistics; frequency, percentage,
mean and standard deviation.

The results revealed that rice farmers
were male, aged between 50-59 years, marital,
primary school graduated, average income were
5,000-10,000 Baht per month, having 1-4 members
in family, having 1-20 Rai of rice planting, most
of them renting space for agriculture. Pesticides
had been used for more than 10 years. The
farmer purchased pesticides for 5,000-10,000 Baht
per month per time. Additionally, the farmer used

pesticides for eliminating insects. The rice farmer

exposed pesticides 3-4 days a week. Most of them
used to be trained on the safety of pesticide
use and never had any illnesses from using
pesticides. Before spraying pesticides, farmers
had no behavior using mouth-blown nozzles
when spraying (82.7%). The farmers did not eat
and drink water while they were spraying (78.5%).
Most of them cleaned and changed clothes
every time, after spraying (84.3%). In addition, the
behavior of using pesticides among farmers after
spraying were greatest observed at the excellent
level (X=4.55, 5.D.=0.82), followed by pesticide
using behaviors during spraying (X=4.24, S.0.=1.03),
and pesticide using behaviors before spraying
(X=4.06, S.D.=1.15).

Keywords :
Behavior of pesticides spraying / Rice
farmers / Pesticides / Nakhon Pathom
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System Management for the
Development of Environmental Health
Work to the Healthy City of Municipalities,

Abstract

The objective of this descriptive research
was to study system management for the
development of environmental health work
towards the Healthy City of Municipalities,
Nonthaburi Province. The research was conducted
by management process (planning, organizing,
stating, directing, and controlling) and healthy
city development process (g¢ood city, happy
peoples, sustainable environment, learning
organization, and ¢ood management). The
case studies were at Nothaburi Municipality,
Parkkred Municipality, Banggruei Municipality, and
Bangbuetang Municipality. Totally, 74 samples
consisted of administrative and technical officer in
environmental health management were selected
to confirm the development system. This included
6 experts of environmental health management,
whereas the development, satisfaction system
was used 7 professional environmental health
management. Data collection was done using
a semi-structure questionare and guideline for
the focus group to study existing and problem
of environmental health system. Data were
analyzed by using percent, mean, standard
deviation, and Pearson’s product moment
Correlation Coefficient. The result of the study

Nonthaburi Province

Pulsak Pumwiset

indicated existing conditions of environmental
management was at the high level (mean of 3.73),
five stages of the management process: policy
making (mean of 3.73), oreanizing (mean of 3.86),
directing (mean of 3.73), coordinating (mean of
3.86), reporting (mean of 3.86), and budgeting was
also at the high level (mean of 3.76). However,
the manpower management was at the middle
level (mean of 3.54). This finding indicated that the
training of environmental health in municipalities
was needed to increase the knowledge and
skill  for the achievement of objectives in the
environmental health works. The problem of
environmental health management system for
every stage was at the high level (mean of 4.31),
indicating that there was the environmental
health management problem. For the problem
of environmental health management system,
at the high level
(mean of 3.91), ¢ood city (mean of 3.96),
happy people (mean of 3.81), sustainable

every COI’T?,OOI’?QI’IT was

environmental (mean of 3.92), learning
oreanization (mean of 3.88), and good management
(mean of 3.98). Relationship between existing
condition, the problem of environmental
health system and the process of Healthy City
development was founded with the testing

Journal of Safety and Health : Vol. 11 No. 3 December 25, 2019




of the Pearson’s Product Moment Correlation
Coefficient of 0.976. This indicated the relationship

between the problem of environmental health

management and the process of healthy
city development. The important system of
environmental health management was the
manpower management. Therefore, the training
of the manpower to increase the knowledge
and skill should be performed in order to

achieve the objective of environmental health
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works. Next, the clear budget would help in
the planning of the efficient implementation.
The finding of this research suggests that the
municipal administrator should emphasize on the
manpower development to increase knowledge

and skill in environmental health works.

Keywords:
System of Environment Health Management,

Municipalities, Nonthaburi province / Healthy City
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