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Application of ergonomic risk assessment tools in agriculture:
A scoping review
Klangduen Pochana' Ph.D., Supapan Chaiprapat’ Ph.D., Anuwat Akkeesuwan®*" M.P.H.

ABSTRACT

This scoping review aimed to explore the applications, discoveries, and limitations of ergonomic
risk assessment tools employed in agriculture and agro-industry. Literature reviews were conducted
systematically following the procedures and methods suggested by the Joanna Briggs Institute Australia.
National Thai Journal Citation Index Centre and international (Web of Science, and SCOPUS) databases
were searched retrospectively for publication from 2011 until 2021. Through inclusion and exclusion
criteria, 29 out of 150 publications were selected.

Results revealed that primary ergonomic risk factors affecting work-related musculoskeletal
disorders in agricultural workers included 1) work posture, 2) workload/ workforce, and 3) work period.
Furthermore, the results showed that workplace heat hazards and vibration from machines and
work-related equipment should be extensively investigated. The most areas at risk or the prevalence of
work-related musculoskeletal disorders among farmers'were the lower back, shoulder, and neck,
respectively. Therefore, some ergonomic risk assessments or programs had limitations in assessing

criteria, measuring variables that affect injuries, and validating the accuracy of evaluators' results.

Keywords: Ergonomic risk assessment, Agriculture, Work-related musculoskeletal disorders (WMSD),

Work posture, Observational method
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(Bureau of Occupational and Environmental
Diseases, 2017)
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AMUFIBMIBNEAT (1719 1) Taguazaad
289M37ANEN (Description) UTztANULAZANIIILKA
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\A384ia (Tools category) Taagiaanyflaain
A3ANE (Conclusion) (MW 2, A1T14 2)
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1. matssfinasidsadumssenaaiiuazms
PIAELNNMIYINNY laun

1.1 ﬂ’ﬁﬁﬂ‘]ﬂ’]ﬂ’ﬂ&l“@ﬂ"ﬂEl\‘lﬂﬁi‘]J’]@]L":i‘]_Wl’]\‘liz‘JJﬁJ

IﬂidiﬁdLLazﬂﬁﬁuLﬁa (Das, Ghosh, & Gangopadhyay,
2013; Fethke, Schall, Chen, Branch, & Merlino,
2020; Gyemi et al., 2016; Hasheminejad et al.,
2021; Houshyar & Kim, 2018; Jain et al., 2019;
Khanaphan & Khanaphan, 2019; Ncube, Kanda, &
Sanyanga, 2021; Neitzel, Krenz, & De Castro, 2014;
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Nur Syazwani, Baba, Mohd Nizam, Ezrin Hani,
Norani, Shamsul Bahri et al., 2016; Spinelli, Aminti,
& De Francesco, 2017; Thetkathuek, Meepradit, &
Sa-ngiamsak, 2018; Chantawong, Krungkraipetc,
& Daorung, 2016; Promsri, 2014)

1.2 miﬂsuﬁumwm%‘m 3’Jllﬁdﬂ’]iﬁo’]i?ﬁ]
YINIINITINNBURZANITNITINAAEAST (Calvo,
Romano, Preti, Schillaci, & Deboli, 2018; Das et
al., 2013; Fethke et al., 2020; Guertler et al., 2016;
Gyemi et al., 2016; Houshyar & Kim, 2018; Jain
et al.,, 2019; Khanaphan & Khanaphan, 2019;
Khanaphan et al., 2019; Ncube et al., 2021; Neitzel
et al.,, 2014; Promngurn, Jitkue, & Suntiamontut,
2019; Spinelli et al., 2017; Thetkathuek et al., 2018;
Zhang, Wang, Zhang, Li, Wu, Bai et al., 2019;
Kwanpan, 2021; Chantawong et al., 2016; Chaiklieng,
2021; Chaiklieng, Khanaphan & Suggaravetsiri,
2020; Thakuathung & Diloksumpun, 2021; Promsri,
2014; Manothum, 2018; Madtharak, 2018)

1.3 nalgdldsunsuniseasaslungy
awrnnudautlaymnsseaasiunauiy
1% ManTRA (Gyemi et al., 2016; Hasheminejad
et al., 2021)
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1.4 msunnilasoissunnulaesasns
LLazé'ummmaqmmw % AI1NTEU AR
fzifian (Fethke et al., 2020)

1.5 NTUTZ LAY TeRNTAINNIIN B
yoandutita NMInasaUANNLTILTILAZANE
maaﬂﬁwmifa (Khanaphan & Khanaphan, 2019;
Khanaphan et al., 2019)

2. miﬂﬂaauﬂmugnéfawaommsﬁm‘s
Uszifinvastaiasiodsziinainandssain
MIYANEAT (Nur Syazwani et al., 2016)

3. MInewaIesiadstifinvanandselus
n3an1svnalulagluincdosaninaia
ﬂsztﬁumwmﬁ'mﬁﬁag‘hﬁu leun

3.1 nmananwIadazynaltliunsuaiia
gﬂﬁu@auﬁamai‘ 111 Ergo Fellow 2.0 Software,
ImageJ Photo Analysis Software, VDO Image
(3D Match) (Nur Syazwani et al., 2016; Peters,
Godfrey, Khalil, Mcinerney, Soares, & Parker, 2020;
Sukadarin, Md Deros, Ghani, Ismail, MohdNawi, &
Abdull, 2016; Madtharak, Mueankhao, & Dulyakul,
2012)

3.2 mymaluladziolnainnldUszney
mMydsedin 1w nrdszilivanuiauals Thermal

stress analysis (Fethke et al., 2020)
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£ 8 £ 2 8 § § & £ %
WORKER A DA A
RUBBER A(5)
PALM OIL DA
RICE A A
APPLE A A
WOOD A
FRUIT A
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OLIVE A
ORANGE A
MUSHROOM A
OYSTER A
PALMYRA PALM A
PEPPER A
POTATO A
SUGARCANE A
COCONUT A
MAIZE A

EREIVICE miﬂizqn@ﬂ%ﬂm (A) LAzMINAWLATDINBUILAUANUTLINUNTIATAS (D) WAZLAY 5
fa wanunanunaunuluSaann
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yfanssndug lussniemsvieu masoaalema
msnatiunissuulassisuasnduitonsle
Yoz 25.0 (Gyemiet al., 2016; Khanaphan &
Khanaphan, 2019; Manothum, 2018) LRZEHIND
mdnmfanaunsluGosainanzaudnsy
Itlunsdanansalluenaadas arsagzning
30-60 w1 1ilasanlisuninensaiaInie
livldamadasigndadanialisunala (Calvo
et al., 2018)

2831NAVBINITANEN

Fas1i@ (Limitation) vavia3asiiadsziiin

ANUREINUMIVNFAT (Ergonomic risk assessment
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tool) ﬁgﬂvhvl,ﬂﬂswﬁnﬂﬂumumwmmmLLaz
ARIANIINLNBAT (Agricultural work/Agribusiness)
InMIdnEiug wudwisosulngdnisld
mﬂﬁﬂﬂiuﬁummLﬁmuuué'am@mﬁmfi@ﬂg
Usmfiurinmsdssfiwiisanafiafion g udlifimg
AusansawiunsUssdiudug 1w nsdsniin
LUUN19aT9 1w myasgaiwliiinguile
(Electromyography: EMG) NNIIAANNUTINTS
wa9nauLite (Muscle strength) N1I8aU01W
anuEnImIsuemetazaale lagmsdsadin
drodannysziluias lFnansUssind lea
lifdausouiioy viaonafianugedeldiasnin
IuATnsEnEsIuna a1 e3sn13U Iz N
(Chantaramanee, Theptrakarnporn, & Piriyaprasarth,
2014; Gyemi et al., 2016; Hasheminejad et al., 2021;
Khanaphan & Khanaphan, 2019; Ncube et al.,
2021; Thetkathuek et al., 2018; Chantawong et al.,
2016)

mysfiuanaudsasas Imaged Photo Analysis
s‘fmLfluiﬂmmmfm%'uﬂizLﬁumwmmnﬂa,amaa
T6auaITINNe ﬁﬁaﬁwﬁ'@hﬁaaq@mﬁwmLga
wazwan vililimunandsafinldlvgaduunna
\T% y190289A8 (Garrison et al., 2018)

dytuazanlanena
o & A ' A A
1L HAANTURINITUTLLTUYINN19ATaIde
Ussti AN uLFyId I uNITuaIaasUszian
RUURINANITE Imaantn1sUszidnluianysy
LAIN LATZAUANMNLTDIA1INY LasNan1TU Tz 0%
ANMALFLIVINNIINITNNUMILINATA REBA WU
ViwmammﬂLuﬁﬁﬁuﬁjmamimum luanwoe
. { o & o £ '
AN1INARINTI Lmumaaa"maﬂﬂgamumﬁavl,m
wianunawlldissninnuinnit 10 Alanswy
M oA A o & o & A A a
wat laifin 20 Alandunu daduanuiesgs o
mLLuummL%maglmzﬁu 10 91NNINTTNNY
YDALAEINUNAM TG OWAS ARUWLINYNIMS
A o . o { o A
PRININTINAINGY IALTUANMNULFHINTIN AL
aNnuLFDIagluIzay 1 1w (Das et al., 2013)
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NANIIANBIBLRAI LA LARIINITIIINTINIILAE
msfﬁ'ﬂﬂﬁjummaﬁL'ﬂumwm%m vvalanyy
A A . ° A A A
mytsfuanuEssvnmamyinem lwesasdodszdin
ANMULTFIILUUFINANI TR JausIAuIn
L4099 NITU T WAINTINLALINY WA LANAANT
PIANILRLINANINUL LAANNIINUWITNINSAN A
ad o A A A A
WRZADANT M NITIVDILATEIN AU TN WANLRYS
w9 anvazdsliasauagunnianssunlilunis
U AUANULRLINIRNA
2. gaudsildlumsdnundymnmensoaaas
Tw1a1uriInI9n13ans (Work posture) 11
apnanfgInNadan1suIaIun19szuulasisie
LRZNENLANANITANEN lauNITAaLLUad PATH
A A A A A o &
a3t utaTaINa Ut Ba N NLRSIA W TUAIRAT
WUULAY lﬁLﬂuIHSLLﬂiuﬁﬂL%agﬂ Wa lwInDuas
AAINNIINIIANITUTLL A WA NLFLININT
o t§ Y o a
IINNITNY smmiﬁnmvlﬂmmsﬂizmugma
(Angle) tuaudsnan asannrinmeluieazan
FAULANA1INY Lwi;gmamaai'wmmﬂuaaﬁ
mﬁauﬁ'u’l,unmmﬁaﬁfu msﬁﬂmﬁﬁﬁ@qma
2843790 5 30 Aa wad Twadie Tndun wdhe
Wazt1nY Luduainae einnTdsziiulas
UNNTUAIRAS LI AN1sUaLIVaILFaENLAY
NN (Garrison et al., 2018)
A Ao o . & A v A
ANLFDINFUNUTANITUNALI LN BLAzTaN D
A < = ' ' o
AANNANURURELOU TILARZAUNANULANGIIN
Wi W39nie (Handgrip force) NMILNALILEANNTD
A0 ¢ IINNMIRENUTIVBINANLTLEAAAI (Decreased

muscular force) (Calvo et al., 2018)
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VDLEWDUE

1. 83U ;q}‘l‘*ﬁmum‘%"aaﬁaﬂmﬁumwmﬁlmﬁm
mseaaila g sndufiezdaanmuinldmnuiie
yaszaadila la sRsLEane3asiioldinanzay
fudsnmuasruidasmsi g ST W
w3esfiadsziluanuissdunisomaaslag
MiiudamiuszauanuIwLTveIlym dszan
paatfyrmnmstnaiumeszunlaseouasnaanite
fnpesIemefiasdosrinmstindn wiedsidu
Tymiidamsanm Mufadmudseng ﬁlﬂummq
°uaaﬂtgmﬁLLﬁﬁ]’%@Lﬁaﬁwvlﬂ;jmimaaa nIganuUY
MINARBY WazasLeIasflaRanuutnganniu
mmsni’aLLazﬂizLﬁuﬂawuLéﬂa"L@Tamagﬂﬁaama
auihwansiidasnmsiadunsaannuianaia
e NEN eItz ﬁ%mnﬁa@ﬂmﬁmaa
wazaMARANIAININUN TSz i uveaaSasile
Usdiunnudsssuwmsseaas (Diego-Mas et al.,
2017; European Trade Union Institute, 2011)

2. M3aalamanIvnaliuaeszuulasasauas
nditeanmsrems swnsarldlasnsis
ST IRTRNNTONITAATZHIATNAINTIND U
Tuszndn9n13vinenn Fsnuinanisasalanis
msvnatiunisszuulassiauaznanuitonsle
Jouaz 25.0 (Gyemi et al., 2016; Khanaphan &
Khanaphan, 2019; Manothum, 2018)

3. nafmanzausmsulslunisdananisal
luarassiay A998 3239 30-60 3wl 1ilegan
lisunaueraaiainia limlderaadaszan
dasanieliauiela (Gomez-Galan et al., 2019)
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