ANSNUNIUITUIVYDENNNTZUU: LULTUNTTLELATD90aUTLAUAINULEYS

N19N158ANENS

A Systematic Review: Using Trends of Ergonomic Risk Assessment Tools

Ingann AnAgian®’, uea Suve™, @l gusene’, oy a9y’

Jitralada Kittijaruwattana® ?, Mongkol Ratcha™, Seree Tuprakay', Anu Surach’

UNANED

inseafiousziliunuidssnsnsemans Wy nsUseifiusisne
AUULLUUTINGY (RULA) nsuszifiusiasnanisuuusaniss (REBA)
mMsUszduanueseaveninudinuLUUTING S (ROSA) Msuseiiu
an1MN"TENFI8aNN1S NIOSH (RNLE) n3Useidiuvitnianisiadeul
JhvasnameetaTIng: (OWAS) uasmsussidiusnenedauasesianssy
mananeas (ALLA) gnldlunmsfigaiviimsnisianuiienadusunse
fdsnaiegunmusniingy m%iaqﬁaﬁlumiﬂszLﬁumd’]ﬁgﬂguﬂﬂﬂﬁ
Arundssiifinnuduiusvesaufisuninsszuunduilonaslaseing
N3¥ANAINANTYINU %aLﬂuﬁﬂ%’a%uﬂgmqﬁﬁummﬂﬁ%’umimm'fjuL%@i”ﬂ
9nmsvhan egnslsfiony msuszendlfiedosdloUssliufivanzaudivay
wansatvsanudswesnuld yadounevesnideiie minng
39150] wazmFinszsieseailoUstifiunnudssiunsemans wazuu
TihlunsUssifiuanuidssaufiauninisssuunduilouaslnsedng
nsrAnaNN1sineu lasldtoyagiu Web of Science 1n¥ f.a. 2013 fig
2022 saitlFnmsfinenil aunsadlidudsanumngasanmadentd
in3osfloudazUszion lnefinanisussifiuidaiay iethluuszgndld
dwisulsanugaavnssuvEeanuiivhau Inenanldazannsoiduuuma
Twananuynuedsannafinunivsssuunduiiiouasinssiansgnues
wilnaula

ANEALY:

o

PANN1SUSLAUAIUNNTEAIERNS, LATD9LBUSTEUAIULEEN,
ANUARUNAN1sEUUNA AL HBUALlATIT9NTEANAINNTYINY

* Corresponding author: Email: mongkol.r@.ru.ac.th, Tel: 081-9363049
Received: May 8, 2023; Revised: Jul 4, 2023; Accepted: Aug 3, 2023
https://doi.org/10.55164/hsjt.v5i4.262942

Citation:

Kittijaruwattana J, Ratcha M, Tuprakay S,

Surach A. A systematic review: the using

trends of ergonomic risk assessment
tools. Health Sci J Thai 2023; 5(4):;
49-58. (in Thai); https://doi.org
/10.55164/hsjt.v5i4.262942.

-

w

N}

3

ANZIAINTIUAIENS UNITNBITE
TIUATLAS NIUNNA 10240
AuzIneiatdnsuazivalulad
AAAIVNTIN UNIINYIFYAIVAN
UASUNS INENUNFI 183579 84000
AMZASITUNGUAIENS UMIINYIFY
FIUAMLIA NFUNNA 10240

Faculty of Engineering, Ramkhamhaeng
University, Bangkok, 10240, Thailand
Faculty of Science and Industrial
Technology, Prince of Songkla
University, Surat Thani Campus,
84000, Thailand

Faculty of Public Health,
Ramkhamhaeng University,

Bangkok, 10240, Thailand



50

aw = | o y A A a ' '3
ASNUNIUNUIIYREN9TSZUU: UuAlHUNS YAl UsEIEUAUESININSEANERS

Abstract

Ergonomic risk assessment tools such as Rapid Upper Limb Assessment (RULA), Rapid Entire Body Assessment
(REBA), Rapid Office Strain Assessment (ROSA), Revised NIOSH Lifting Equation (RNLE), Ovako Working Posture
Analysis System (OWAS), and Agricultural Lower Limb Assessment (ALLA) have been used for identifying working
posture hazardous to the health of workers. Those assessments focused on the risk of work-related
musculoskeletal disorders (WMSDs), which are primary contributing factor to non-fatal injuries from working.
However, applying the right tools on the right job task would help in identifying the job risk. The purpose of
this study is to review and analyze the ergonomic risk assessment tools and estimate the risk of WMSDs in
research data of Web of Science from 2013 to 2022. The results of this systematic review indicated that each
tool has a better agreement with expert evaluation results for industries or workplaces which can provide a

guideline and decrease the prevalence of musculoskeletal disorders for workers.
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Table 1 The number of studies published in the Web of Science database from 2013 to 2022

Tools 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
RULA 1 6 a4 5 4 7 9 9 8 6 59
REBA 1 0 2 0 3 2 7 5 11 6 37
ROSA 0 0 3 1 0 0 3 2 3 1 13
RNLE 0 1 1 2 1 0 2 0 0 5 12
OWAS 0 0 0 0 0 1 0 3 0 0 4
ALLA 0 0 0 0 0 1 0 0 0 0 1
Total 2 7 10 8 8 11 21 19 22 18 126

100%
50%

I ||
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Bl RULA I REBA [ ROSA [ RNLE [ OWAS [ ALLA
Figure 1 Percentage relationship in the frequency
distribution of ergonomic risk assessment

tools in a decade.
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Table 2 Characterization of previous research on the RULA

Sector Process

Results References

Food industry ~ Meat Cutting

working posture problems, such as MSDs and

The butcher is exposed to a higher risk of

Mahmood et al,,
2019(17)

Cumulative trauma disorders (CTDs).

University Laptop using Students presented that their neck, upper and ~ Mohammadbeigi et
lower back, shoulder, and wrist are structured  al., 2019
that influenced by laptops based on body
configuration.

Office Computer using  Computer professionals reported that postural,  Sasikumar &

physiological, and work-related factors contrib-

Binoosh, 2020

ute to the development of musculoskeletal

disorders.

Printing industry Hand block

Complaints were reported in the wrist, neck, and

Kamble et al,,

printing technique lower back region. 2022
Table 3 Characterization of previous research on the REBA
Sector Participants Results References

Automobile Automobile industrial

industry workers

The present study indicates that internal
factors like core strength and flexibility, and 202

Jamdade et al,,
1(22)

work postures do not correlate with

intensity and severity of lower back pain

Construction Workers in industrialized

industry construction

a virtual reality (VR)-based ergonomic
assessment method achieved an accuracy Li, 202

Dias Barkokebas &
1(23)

of approximately 80%, in REBA to assess risk.

Hospital Otolaryngology surgeons

the highest pain level when standing, whereas 201

43.8% of surgeons reported suffering from  Vaisbuch et al,,

24
8( )

only 12.5% experienced pain when sitting.

Importantly, 10% stated that pain impacted

their work.

Textile industry Lipa’Sa’be Mandar

weavers

The REBA was concluded that there is a

significant relationship between work

Mallapiang et al,,
2021(25)

posture and complaints of Musculoskeletal
Disorders (MSDs) in Lipa’ Sa’be Mandar

weavers. The most common complaints

are the elbows, the neck, the hands, and
the buttocks.
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Table 4 Characterization of previous research on the ROSA.

Sector Participants

Results References

Hospital

MSDs the past week (76%). The most common MSDs among

Office workers Most participants were female (55.9%) and had experienced

Mianehsaz et al,,
2022(28)

participants were in the neck (67.6%), lower back (59.5%),

and upper back (55%). Moreover, the total mean score of
the ROSA checklist was 4.67 + 1.15.

University ~ Administrative
office workers

The prevalence of musculoskeletal symptoms in any region
during the past 12 months preceding the study was 84.5%,

AlOmar et al.,
2021(29)

and only 30% required medical advice. The most common

area of complaint was the lower back (54.5%). A high risk of

ROSA was significantly associated with increased odds of

disabling musculoskeletal symptoms (Odds ratio=1.77, 95%
Confidence Interval = 1.05-2.96).

University — Office workers

working posture risk.

Bank Bank staffs

was above 5 with high risk. After 9 months of the interven-

A ROSA-Br (the adapted version) final score of 6 to identify
workers with pain and other musculoskeletal symptoms and

The initial mean score of ROSA at workstations of all groups

Rodrigues et al.,
2019

Motamedzadeh
et al., 2021%"

tion, there was a significant decrease in the prevalence of

MSDs in the neck, shoulders, and lumbar regions.
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(Revised NIOSH Lifting Equation, RNLE)
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Table 5. Characterization of previous research on the RNLE.

Posture of
lifting Workers Results References
Two-handed  Automotive This study indicates that personal characteristics can be Barim et al,,
lifts workers successfully and simply factored into ergonomic assessment 2019%?
tools such as the RNLE to improve odds ratios and model
performance. It appears to drive a significant proportion of
manual material handling (MMH) risk and should be considered
when assessing MMH risk.
Multiple Industrial The one-year self-reported low-back pain incidence was 32.1%. Lu et al., 2014°”
lifting tasks workers After controlling by RNLE method, workers with a mean
composite lifting index (CLI) and maximum CLI greater than
2 were significantly more likely to report early.
Two-handed Warehouse The study determines retrieval times for units with different Gajsek et al.,
manual lifting employees characteristics and study required postures by Revised 2022
tasks NIOSH Lifting Equation guidelines. The final goal is to create
a bi-objective assignment model.
Two-handed Airline The results demonstrated that the most coommon MSDs Tafazzol et al.,
manual lifting bageage occurred in the lower back region. The next risky regions 2016
tasks handlers included the knees, neck, and upper back.
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Figure 2 Work-related musculoskeletal disorders by
affected area -Adapted from HSE., 2021
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