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Risk Assessment of Occupational Heat-Related
Illness among Cultivated Farmers

in Nam Phong District, Khon Kaen Province

Patommarerk Mesombat * , Sunisa Chaiklieng **, and Anootnara Talkul Kuster ***

Abstract

The cross-sectional descriptive study was designed to assess the risk of occupational
heat-related illness in cultivated farmers, Khon Kaen Province. A total of 371 farmers from
clustered sampling were from Nam Phong district, Khon Kaen Province. Data were collected
from April to September, 2019 at 08.00 - 18.00 h. by the interviewed questionnaire and
measurements of working conditions by Wet Bulb Globe Thermometer (WBGT), humidity
meter, and air velocity monitor. Risk was evaluated by the matrix of the combination of the
likelihood and the severity levels of heat-related illness. A Pearson’s Chi-square test was
used to analyze the correlation. Results showed that most participants were the rice farmers,
had planting area < 16,000 square meters. Most of the participants were resting under the
shade with average time was 29.94 minutes/time, average daily working duration was more
than 6-8 hours/day, average continuous working time without resting was 120 min/day, and
working frequency was more than 4-7 days/week. The working condition had an average
WBGT at 35.82 °C, average WBGT in the resting area was 33.27 °C, average wind speed while
working was 1.38 m/s, average wind speed while resting was 1.11 m/s, average relative
humidity while working was 54.40% and average relative humidity while resting was 58.52%.
Most farmers (84.10%) had a heavy workload (more than 350 kcal/h.) with an average of
the workload at 488.39 kcal/h. and also had an average WBGT higher than legal limits. The
most adverse symptom was muscle cramps/pain of legs arms or abdomen. The likelihood
of heat-related illness was highest at level 4 (97.57%), followed by level 3 (1.62 %) and
level 2 (0.81%), and the severity of symptoms was at moderate (29.92%), followed by
severe (18.06%), and mild (17.25%), Farmers had low risk levels 1 (34.50%), followed by level 3
(high) (29.11%), and level 2 (medium) (18.87%) and level 4 (very high) (17.52%). The proportion of
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likely high risk (level 3,4) was 46.63%. Air velocity while working had significantly negative
linear correlated with the risk (r = - 0.145), also was relative humidity both while working
and resting had negatively linear correlated with risk (r = -0.211, and r = -0.194) In
conclusion, farmers who had a high risk of heat-related-illness must be decreased the
workload to reduce the risk level of heat-related illness. Further investigations should be

focused on the factors associated with heat-related illness to prevent of diseases.
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4.2 anwuandexlunsiiauvesnguinegsiuinuasnsmizugn
Mnuan1snTinan muandenlun1siinureunnsnIeAuieu ATy uay
Arudian fevmrfiRcuassuein wui ssdfuguvginadatlnauiadevenunsnanisugn
$1uan 371 au wuin 35.82 esrnwailua luvasufoRnu uay 33.27 ssmiwaldea Feluvnein
fianuisianiede wnsUfoRnu 1.38 wes/Aui warvaein 1.11 wes/Aud anutuduimsiods

wausUURnuTosay 54.40 uazveiinieuay 58.52 fannN 4
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713199 4 gaumglivinUaulnau Anudiay uwasaududunmslunuifiiauwesnynsns (N= 371)

daya WBGT ((C)  manui3aas (m/s)  Aanududuing (%)
% 35.82 1.38 54.40
. (S.D) 2.79 0.44 9.43
YuzUNUAUY
Min 28.53 0.46 36.70
Max 41.73 2.30 76.85
% 33.27 1.11 58.52
. (.D.) 2.89 0.44 10.27
VRULIN
Min 27.51 0.03 40.11
Max 38.67 2.1 79.99

4.3 msUsziiunnadssnistasananudeulungudegrsiidununsnamizugn
inwnsnslasdnlng Gevas 65.50) fisviugumaiinntatlnauads > 34 ssriwaldea
sesas (Fovay 26.68) fisziu WBGT 1ade unnnin 32-34 esmiwaidea lnsridsszdugumnd
nndadlnauveanunsnsiidnindiu 35.64 ssmiwadea drudeauuinsgiu 2.80 ssmwaldea
syivgamgiinatatlnauiademanivindu 28.32 ssrwalduauazgean wiitu 41.73 ssmiwaidea
dilviey (Sevay 84.10) n1svauviin sesasn (Fegay 15.63) Usvaumszanuaghunae

v 6

U1unane wasilledwunszaugamgiinadatlnavisniuniseaureununsns wuil daulng
=) v

(Sewar 83.02) vospuNiln1szuniniszivaavginadatlnaviadvgainininguuiefvun

(>30 D9ANIALYLE) MIUAITIN 5

A15197 5 A15ENULENATN SEAU WBGT Ladguninunsng (N=371)

A1329794 (Workload) WBGT Lade (°C) 9 ($avaz)
L1U" (200 kcal/hr) >34 1(0.27)
U1unang (>200-350 kcal/hr.) >28-30 3(0.81)
>30-32 2 (0.54)
>32 53(14.29)
nin (>350 kcal/hr.) >28-30 4 (1.08)
>30 308 (83.02)
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WINTIUNHANTENURDFUNNINUURETgAlUNGNAIBE19 3 dduusn (maulduinndi 1

519015) Tawn Uasinsandnuiile 191 wau useviee (Fosay 39.35) (Welsuduaunliiiannis)

2 ad o ° |y A Y o o A 3 |
PN MIRN) @']ﬂ']'ﬁumua‘ﬂuwu I@ULQW']%IU@'W’]@ FUNT UID VBNUAN 9 (5o8a% 30.7)3 LaznIuIey

JULS (Foway 19.68) sauandlumsnd 6

7157199 6 91MIRUTIBTDRNERINITMUNMURANTENURDEUTM Fonnslaunnnd 1 81ms) (N=371)

STAUIINTSG NANITENUADEH VNN 19U (Fo8az)
91nsLaniiey Aeuiudleaniuainvuey 69 (18.60)
(swduanuguuss = 1) Tudvuy Taoawngludee sudh vide dertusig 4 114 (30.73)
gamnfisnnesousd1939n57 29 (7.82)
melaruqUes 9 39 (10.51)
Fnthogeguuss 73 (19.68)
21M15UIUNAN aduld / eudou 21 (5.66)
(5¥AUAUTULTY = 2) RavitlauisuasSou 26 (7.01)
\Rnnsuiniidewin/an/ie vidouwu 37(9.97)
tnindsndnanile fivn uu videties 146 (39.35)
Ty / wat / laidlus 20 (5.39)
9INTTUS \ua 5 (1.35)
(SLAUANUTULSS = 3) walauusa 39 (10.51)
n&snilesouuss 40 (10.78)
9INTTUBTININ
’ A 1(0.27)

(SLAUANUTULSS = 4)

nan1suszliunisvigannaueuluinensns A1un19199 7 wudn seaulenid

Msiian1stheaInANuSeu seRU 4 (Seway 97.57) S¥eu 3 (Sevay 1.62) wavseau 2 (Sowvay 0.81)
FEAUAMINTULTINITUIBIINAMUTOU TEAUBINITTULTNIN (Fogag 0.27) 9IN15TULT (Feuay 18.06)
p1nsuunats Geway 29.92) e1nisiéanties (esay 17.25) uazlidiienns Gesay 34.50) seau
AABUTER 1 () Gopar 34.50) ey 2 Wunans) (Feas 18.87) 26U 3 (39) Gowar 29.11)
uag szau 4 (gaunn) Geway 17.52)

Tngdnilngnauiiegseglunguainudesin Fevas 34.50) sesawnAenguiiiiny

a o = o a 1 = o = =
Lﬁ&h‘i&jﬂ (Sovay 29.11) ﬂ'Jillﬂ']iﬂ']LUUﬂqimijﬂﬂa‘UaﬂqﬂaSL@FJG]LLag‘IJi‘U‘UEQLWBaWﬂQWQJLﬁS\T

Journal of Safety and Health: Vol. 13 No. 2 July - December 2020




tRERRE] A vldaeadsunazgrAwN

U7 13 adun 2 Uszdnfounsngiau - Sunau 2563

Tnesa waz nquanudssUunans (Gesaz 18.87) fetntiiun1snsivaeusdnazdeniioniionis

wilevSeanAnudeaazaeisusiiioianuiunguifau lngAdndiuvenduiiegaununing

ianudsdlunaeineut1eas (ANUFEssEAU 3 uag 4) (Gouay 46.63) MU 8

M13197 7 szAupnalentakar s AN Uk swein1steanauseulununing (N= 371)

. szeulania
FZAUAUTULI 394
2 3 4

a4 0 (0.00) 0 (0.00) 1(0.27) 1 (0.27)
3 1(0.27) 2 (0.54) 64 (17.25) 67 (18.06)
2 2 (0.54) 3(0.81) 106 (28.57) 111 (29.92)
1 0 (0.00) 0 (0.00) 64 (17.25) 64 (17.25)
0 0 (0.00) 1(0.27) 127 (34.23) 128 (34.50)

33U 3(0.81) 6 (1.62) 362 (97.57) 371 (100.00)

M157199 8 SEPuANIELNaINsUREINANNSaU Tununsns (N= 371)

sefuANUEes G ER G ER U (Govaz)
a mmﬁ&mqqmﬂ 65 (17.52)
3 mwmﬁ'aqqq 108 (29.11)
2 AUEEIUIUNaNg 70 (18.87)
1 AEEIEN 128 (34.50)

4.4 Jadedruanmmuandauidunusiuanudeinslsananuioulununsnsmizuan

INHaIATIZRaRduTUSAETsN1veL e sdu wudtmuTIanvaz U URNUduTUS

WBAAUATIURAN NS UL UANULEE9UD9N15U81NAUS DUV UIAMUFUNUSWINAU - 0.1453

(95% Cl = - 0.145 94 -0.24) AuvuduImsvsluvusUjiRnukasindanuduiusidadunse

TuiiemensaiuinuiuanudsvnnaNUEuRusynGy -0.2110 (Ui RN wae -0.1939 (vawin)

a wa

(95% Cl vaupURURIM -0.21 §4 - 0.31) uaw (95% CI vaugsin -0.19 f1 -0.29) Fip15197 9
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A135199 9 Naﬂ’ﬁ%Lﬂi’]%ﬁﬂ’)’]ﬂﬁﬂﬁﬂéi%ﬂ’j’]Qﬂ’l’]llL%’JﬁiJLLﬁ%ﬂ’J']iJLaﬁN Y994 sthenANUIDU

TunsyinnuesnensnsaeismMsveaiesdulawams (h = 371)

ANFUUSEANSANAUNUS  Y29AMUTBIUNTZAU 95%

ﬂ’J’]&ILa'EN P-value
(rXY) (95%Cl for rXY)
AMULSAN

YaugU{URU -0.1453 -0.145 - (-0.24) 0.0050*
YULIN - 0.0324 -0.032 - (-0.13) 0.5339

AUTUFITNE
YaugU{ TR -0.2110 -0.21 - (0.31) <0.01%
YULIN -0.1939 -0.19 -(0.29) 0.0002*

5. aAUsIgBan1sANY)

a [y

inwnsnsanlngiiianszaumiin uasilisefugamplinatatinaviededledwunnunisy
Nugannasifingneimun 34 ssrniwaiFea (Msznun) 32 ssrniwaldea (1sznuUILnang)
WA 30 parwadoa (A3zaumtin) muddu aenndesiunsinw msduthefiduiusiuay
Youvoainwning ludminuassvdun Tutiadiou Suiau-lwwigu we. 2559 fnuiedvinudou
vounuwasnsanlveg) Geway 47.54) egluszAudunsiey (40-51 sarmiwailies) sosawn (Seuay 37.70)
WeglusEAUTULTY (33-39 asmwaldua) Fygrsni n91udwmse wag alsissa Bunsiag, 2559)
waznauAuudndeslunoani3ng (Costa Rica) tudeyalugisdamay - naiau 2552 dAseiu
MsumanaygsanvazUFTRNY Wiy 425,63 Alaunasisedalis (Crowe, Moya-Bonilla, n-Solano,
& Robles-Ramirez, 2010) LALAINNISANYIVDLNEATNST I UNBUMNTLBYBINIUT (Ghana) mgqt,wimimm
- Sunmu w.a. 2556 seRugumginndatlnaugsgaegi 38.1 esrnwaldua Jeiivisniserudiain
wumes 3 ¢ daud 26.7 - 37.1 asrniwaiBua, 29.0 - 36.9 ssmuaTea way 27.9 - 35.9 asrnwaiTea
Iuimﬂaqﬁ’uﬁﬂﬁﬁamu FaAunnnasivirvualy 1SO 7243 dwsunszaumiin (Frimpong, Etten,
Oosthuzien, & Nunfam, 2017)

mIduthevesnunsnsiinanasFounud seRumNTULsaIMaAnmMItsnaNLfeu
dndlvgjoefluseiuunans (pauld / endeu Rvifawisuasiou iansuaniiteri/avile wieuvy
thainSsndnile flun wou videvios @u / yedn / laifiusy uaremadutheiinuesiigalundusitosng
3 dfunsnio Uanindendaile fivn wu videvies sesaunde snsfiitudsay lnsawgludee

Jui Y39 VaUsNg 9 Lariii1eg 19U @0nAdaeiuNISANYINITUIBIINAINTOUVBUNEATNT
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Tusgwasien (Florida) wuindwlngjiivitensninn (Gevas 66) Vv (Fevas 58) aduld (Govas 32.0)
nzpfnanuieu (Fovay 30) laoszfumusuusISuNmLNgLeINs fenmsdniios (vileseninn)
(Foway 54 .0) Urunans (wilepaninn Uindsuy aauld wazdeudses) (ovas 24.0) uayngueINg
JULSS (Witeoninn Uandsuy aauld wasdoudswy Wupzasianaudeu Govay 22.0) (Mutic et al.,
2018) wazaonadesfunsinuluiminuasnediandeyanisuinisilsmenuiadaaiugunm

Y o oa A v ! s P~ a a = a Y &
E{J}N'ﬁ‘U‘Uﬁﬂ'ﬁ‘VlL‘U‘U‘U'JEJ"U']ﬂﬂ'J']ﬂJﬁ@U miﬂ,mg (598ay 57.14) zUNTINGUATYY UIAATHE NUIUA

Yy A

59983110 N 1SHARULARUTE Uk Antnen 1dY F979 ageIn1TNtNge fdu Aateazidual

(Sevay 17.14 waz 14.29 anuaisu) Suansau nsuiawse way alsissa dunsuag, 2559)

g7 q

'
o = [y

HaNTUsERuAIEsaIN1sUIgaINAINSa nwnsnsiianudsdussAuafisseAugenn
lngAdndiuvengusiiagiununsnsnianudsduinamiaoudegawin (ANUEeesEu 3 way 4)
(Sevay 46.63) @pAARBINUATANITVRRUYAEIINNITUIBAIINANUTOUIINGIUTBYANBNULIAT
NewlpannANusauresIsteiunisinuasnstkazUall (Washington State Fund agriculture and
forestry HRI) flal#ig29 W.A. 2538-2552 mwmﬂimaL'EumLmuLﬂuﬂfjuﬁﬁwmﬂuﬂ’umaumiLWWSUQﬂ
atvayu wazladnd (Souaz 61) (Spector, Krenz, Rauser, & Bonauto, 2014) kagainn1sAne,

'3 1 $ % v a 6 v a a | ISR
anunsainstheananuseululssmelng menmsiassideyanfeniitasd 2553-2556 KU
NU1910N19919ULA BRI TIU (Favay 35.7) (Supharerk, Thammawijaya, Praekunnatham, &
Siriruttanapruk, 2015)

WaIlATIzREnduNuSieInsreLissdunudn Anuianvazs U iRnulianuduiusids
dunsaluiiananseiudiuiuanudes wasinanseseianduiusanuguduimsvdluvas i innu
wazvaginilaNuduTusdduasaluiAnwmsatuduiuaNuEe NeuagU iRy wasuein

v ) = ' P = . ' A
donnneiumMsfnwilunguauumiomedluwnugiily (Tanzania) lugisfounguniau w.A.2560
Tuwniieatauazldnu NpainsunissnwoinisUieiiaaninanuiou dauinguaunvinviledasiu
a a ' v ! a a P a °
fruYnvaenIsiiansUieanausaunInnIumletn Wewinnisivalisuainiadi (0.75
+ 0.25 WA 5/Au) Waweudungueumilaada (1.74 + 0.39 was/Au19) (Meshi, Kishinhi,
Mamuya, & Rusibamayila, 2018) WAEEOAARBINUNITANWIAMNTUNUSYDIAMUTUTUNNGHD

AMNOUATIBVDIANUTDULAETURTIBTBIAINS o UATgnUSElUTUS UL UUTRIT NI uYeINSIAnARY

Y

=3

= ¥

% | = a ° o A oA o | v Y 1%
AUTOURDYU (heat wave) FIUTLLUUIINIIUIUIUNUDINIATOUADLUBINUDEINUDY 3 WU I@Uﬂ']{[ﬂj

€

Y 12

wuudnaemangliinaves ESGF 39 Anw1andeyasiust wudn 1986-2005 wuin sedugungll

o

navatlnavefeniinvulunnlvesiuiilan dauudsiudvanuuduinsianateg1adi q
(Chen & Liu, 2019)
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6. Vot

INWANSANYUNEATNINLANULESAR Ut sgelaedlngasiuse iinstienanuiou

a

figenn Jasyavlenia fansananseiunssnunuiuisdugamniinavallnauisreununsns
FununInIAITleTuALUzLioanNIUaY MenNsanszegIallun1sinnusailiaaiy dnsvee
Y o o o v v b4 - v = 5 !
Wanneunensng Mililenaduianinusou uazaudssanadla lnslunisdnuwinseiely
= & A Y = = Ny a P = o2 Y Y
astinsveeralugiundulunensnsanans fusenideanile viegiinindus suidnwnulade
AnudTussentstienauseulunynsnsmizdan wenisdiungnistesiukazannistae

nanusaulununsnseeldle

7. ARANTSNUTEN A

Y

Y9YUARL 89ANENII91563TY WYN¥E1315Na arvIvieunsiudaandeneieunsly
LazANUADANY HYIUAIENTIAITE ATNTUAT ANTINGAT a191IN81N1558UIARaETIaH
ATANSITUGUANEANS A3 38T Aumsn quddnnisdeyauariianeinniadi auzas1sagumans
uinendeveuniu Aliduine Juurlunmidouasnisiinsizideya wag Mr. Anthony C. Kuster
ALEAsIIEYAEnS nInendeveunnuiilidInwdunteilunsiiauenanu uasuien
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