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RISK ASSESSMENT TOOLS FOR IDENTIFICATION OF ERGONOMIC FACTORS ON MUSCULOSKELETAL DISORDERS FROM INVESTIGATIONS IN STATIC VERSUS DYNAMIC WORK 2

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

*
Worawan Poochadal, Sunisa Chaiklieng?,
237950 g'smml, dilan YN,

'Ph.D. candidate in program of Epidemiology and Biostatistics, Faculty of Public Health,
Khon Kaen University
’Department of Environmental Health, Occupational Health and Safety, Faculty of Public Health,
Khon Kaen University, Thailand.

*Corresponding author’s e-mail: csunis@kku.ac.th

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

Table 1 Risk assessment tools for ergonomic factors i

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

dentification used in static work

Assessment type Tools Workers
o . . workers™”
Objective | Rapid office Standing Office WOTKER -

Call center workers
assessment | Assessment (ROSA) 5
Office WOrkers
BorneIIfMlth((g:ulo%keletal Office workers™®
o iscomfort Questionnaires
Subjective | (chinQ) Call center workers™”
—— Severity of Computer (18)
Vi
Syndro¥nes Seale 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
Frozen food manufacturing workers™”
: )
Rapid Entire Body Rubber pllantatlon farTers
Construction workers*”
Assessment (REBA) -
- Palmyra palm sugar workers“?
Objective 2 nber Shest morker<?
sssessment S ubber sheet workers
vako Working Posture . 2
Analysis System (OWAS Construction workers
NIOSH lifting equation Auto-parts workers
Grip force Farmer®”
Subjecti Lower Back Pain Prevention .
UDJECVE | Bahaviors Questionnaire | Farmer®
assessment | gp.pp)
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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

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

Table 3 Risk assessment tools for ergonomic factors identification used in both static and dynamic

muscle work

Identiﬁca_tIOH of
Ergonomic Factors

Assessment type Tools Workers
Frozen food manufacturing workers™
Rubber plantation farmers*”’
@)
Rapid Upper Limb Palmyralpalm sugir”workers
Electronic workers
Assessment (RULA) -
- Stone mortar workers”
Objective : 9
assessment Omputer Hoet -
Broom weaving workers™”
Baseline Risk hand-operated rebar bender workers™

Dental professionals™”

Dental professionals®

Hospital personnel™
Health personnel™

(BRIEF™) survey
Oswestry Disability Index
(ODI)

Subjective

assessment Standardized Nordic
Questionnaire

Frozen food manufacturing workers™
Construction workers*”

Auto-parts workers?

Stone Mortar Workers*”

High school students™

Emergency Nurses™

Hand-Operated Rebar Bender™”

Solid Waste Collectors employed™”

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

self-administered tool by various investigators.

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 lifting 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
tunnelin 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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PREVALENCE AND ERGONOMICS RISK FACTORS OF MUSCULOSKELETAL
DISORDERS AMONG SOMTUM MERCHANTS
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UNANED

arufisUnfimsszutlasasnsuazndmile (MSDs) WutlymgunwiinuldlumannmansonInsiufeuslérdus
ogslsfmudslanumsnunmsdnudymiflunguudddusmmaidedfienesiuuunmaiarnaiiingussasdifiodng
AR MSDs wasRnuniladefiduiussiu MsDs anmavihsuvessidduilusiiufisunenunnt Smiagasi
Tnefnulungusegiesiuu 152 aulfluudunuaifiiiunsmageuiudomuaranuidesiinseitoyalnliadings
‘Wiimmu,azL%qaiémuﬁizqﬂa%’wﬁaﬂma Multiple logistic regression analysis ﬁi:ﬁuﬁfaﬁwﬁmmqaﬁa p-value <0.05
NAMSANYINUANAYNYE MSDs Tuseu 7 Fuiiinuandiuau 65 au (evas 42.76,95% Cl = 34.78-51.03) uazlusou 3 fiou
firnusnsuan 124 au (Sevas 81.58, 95% Cl = 75,34 - 87.81) Avwngsanvesnuiaunfssuulassauasndunielutis
3 euiiknuwuTisuimdsdauans (Fosas 48.68) sosawnfie feuazdefle (Foa 43.03) uarlva (Fevas 37.50) wans
A1 nudaseditanudiusiusgse MSDs o8I dIAY9EDR Aedunutufiviedus (ORadj=4.11,95%Cl=1.56-10.82)
Srunuasslunsedu (Asn/S) (ORadj=3.26,95% Cl=1.31-9.96).

AdnAy : auyn / Yadeides / nstiavasdiueans / ualmdus

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% Cl =34.78-51.03) and 81.58% (95% Cl =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
investigate 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,y = 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.g= 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

1. umin Anw 51ela anuesen ™ Jadeaiuanimwindeuuay

anmmsiauvesiaeuludineu winoudw  dnvaznuiihautusesiomeflussernatuiug uas
Tngiiildaouiameslunisiau wuanugnvesnisiia deldles TnslamedfuiiRaouitiviimanisyiauilsi
nauesAnUnilassandmdodlgiflu 3 dumis  wanzan Wy nnauwy Fementud nsliugludumi
fio U3hmae lvd way nds damsfnvivesndd asdu  vidensOadefionnniiuly muanduaniuiivhaulsignéios
3 woralian wendsd® Anwilungumdnaudidneu  enumdnnisemans avdssansznudegquamuasuiin
Jinoufinmesvowumineds wumstanee ndnds  cuhliiAsansfiaunflaseandudeld® dadedums
Tuseu 3 iouiiinuan lnodadiugign Vinailvarn  smafimamsvhaudueesiuned :nnsAnwilungy
Sovaz 51.1 Indde Jovar 41.1 Ao fovay 355 ndsdw  wihawiilinenfiunes wuomsvinaedianuduiusiv

819 34.6 Uagnadiuuy Jega 18.6 MIANWIANYN  nsnuguiludeavizasioya N1skenINNI1 20 83

Yo NsHAUNAlATITMAznAwelusey 6 Weuves  uanisideIneauiluteyaeenslitudfynisadin (P-value

2)

nauAuyuAeNiinesUsEmAlsnIU® wuin Yinlua <0.05) (6) @onnnasfivananIsAnweINstInAefiniy

Sogar 73.0, YA egar 71.0 wazliandsdiuvy  yeansilireuiiumes wu yaraniliumisensiioyinsdnm

Spuay 60.0 warn1sANWIlUSBU 9 whau TuLEINTIT fanudgaanisuinmeuinnin aunldlaldussana 6 win

(3)

ddnauvesumIng deveuniu® wu AnuYnves egreiidudAynieada (P-value = 0.026)(8)

UIarae Sevay 66.9 Ulnlva Seway 64.8 UInAo JATYAUAUTTONINNINIY INATANWIANTTANN
Jovay 61.3 nanteiunstasuuindudimnvesailudszsmalng
TaanuUadeLdeandanudunus A uNISANBINNS PUIT WSIUUHD WSUNTEATAI WAaTAINUBDUNINISTAU

U Ao audnvugdiuyana loun o1y e szaunts  Lif dawasienisuimdud1en (Repetitive Strain Injuries;

aamaanylaanduasiewnday E-ounal T 1 atiuil 2 Waunangnay - dunay 2559

H



Uaduidaswaveimsthana na vas vpudwihigldnasiomeilulsmenna

RSIs) ¥ @ampaaanunsAnwInIuNsUInNaIuRant Nl
UINEIFY WU JNUINVRRETUTAVBYANAY UsvBen

Y

vwazusaduiietosningiilivanegafitoddnmeaia
(P-Value <0.05) (10)
Tssmenuadnasugunwiuailuaouneiuialszdn
fua Insifuteyaduaunmiinannslsiimg eld
Dudoyadmiunisnnaunuiarnsdindulalunisandunu
aseguan Inglilusunsussuugudeyaaniousiouas
sheuinsUgugll inanndulasaudmelulafasaune
wagnsdeans didnauudansgnsansizag® il
Aoufiuaes i dunumdidnlunisii ey
Useansnmyesauiney InAUTEEvSHaTeIIU AN
Aananateiu vilideaulafiny anugnnisuinme lna
viuarUadeiifenuduiusdonisiinne Ind ndwes
dwihiglinesiames Tulsmenaduaduguniwsiva
Fedandavuosenediliinefinsfnvnudananuinou 39
fanudndudenisfnwaded tothdoyailldluiaueidu
wwanslunmsnawsunstdesiuuazudludem uazanunse

muaudaymauninainmviausisly

A/N5ANY

MTeefatifunsitodmssauuuuniaineag
(Cross-sectional descriptive study) Lﬁaﬁﬂmmmﬁﬂ
wasdadefiduiusiunisuinme Tnd was mauﬁmﬁﬂﬁ{g
Tgmouiumaslulssmeruiadaaiuguaindiva ssesian
\Auteyasywinafiou unsiey fe wuaiau 2558 Jal
Uszansdnuau 595 Ay mwtnvwindiegalagligns
Useanauadndiuveslsering nsansivauinuseannsg'’
Isvunnsegns 126 duiegnauvuiuszuy eiunosi
dawin fo 1) AT RN st tusudedng
Hee 1 U uag 2) dnsldreniumneslunisvinanusgstes
4 FilusroTu uazinamidneen Tlsauszsifiidmwasenis
anee e n&edilasuitasunnunméiiienisiidngne
Tudlagtu uazsuilgfiasinsladsueadisdy 1fean
arfasTidhganiaay 145 Ay

A5n15AnEN
1. w3asdlefldlunisdnen
1.1 wuudunualuuuiilaseasne d@auniudnue
foyarhludoyansiau wazdoyanstinae tna v
IngUszenduINBUUaBUnINYeY allan FINALILAL

Maenarwlasadouaiewinday E-ournal i 1 atfud 2 Waunangew -

5

AMY’ FIN15ARUNINANURAUNANI9TZUUIATIT WAL

N '

nanuile wiseenilu 4 @ laun ae lva wdsduuu
wagvaadIuane Ingiinaninaet n1suUITEAUALTULS
4 5%AU Ap SEAULBY SYAUUIUNANN SEAUNIN Lagseau
snndunulmvdefiunganu uasiuudeunuilfein
mimmaaummmqL%mfammmjﬁmw Tnefenunis
Urneansinuii A o1nsuanee lud vde luseu 6 ey
ﬁﬁmsmLawwxmmqwm3zc-ﬁ’umﬂﬁuvl,ﬂsuaqmilﬁmmmi
Uanme Iia 18e niaunu 3e n1siine1n1sUinvesedeny
Tno¥onzuils Ald Fazdodndiennisuininiu

1.2 WUUANTIRIUNNSEAENSNISIIUIINTIINIG
nsiuReufiames en1sdunavnIsusiiey
oufimed Uszgndinainuuulseiiuanadedunis
auiuAsLRwes (The Rapid Upper Limb Assessment
(RULA) for computen)” &inaaneazn1sinusuaIuuu
(Upper Arm), anwauzn131790audIuans (Lower Arms
%38 Forearm) anweaugn15919v09U0de (Wrist) anwey
NN (Neck) 8nWaEIINIUDE9R (Trunk) Lag
MaUsziiiugseunrimewen (Leg) Inedimdaya 1o uag
laly Afinamidnduluusiazidonumnsgiu RULA for
computer users FaUUANTIVE WRUN1IATIRdEUADL
mu‘iuﬁammﬂéﬁmmw

1.3 LUUEDUNIUAMNLASEAIINAITYHNIUY 90
Mo 8 9o Tnelvidondmeududazuuy fausyas
0-10 AzMUY FeUszgndnanuuuyszidiunmddnain
A19897U Subjective workload index (SWI) fiadranay

L1 qeqaseaunisin

Wandulag Vanwonterghem et a
vasusaztamaudutisaina (nterval scale) fmguuu
Faus 0 B9 10 ABLUY uERIEA Visual analog scales
(VAS) waziiol@nzuuuainusasdasiany astinzwuy
Alaandomauimununduwalnidudiasuuures
Subjective workload index (SWI) Tneauniseail

Swi = [( Jaduauav) - ( Jadeauuan) /8

avuuudilaan swi fisziunisiadutasana (nterval

scale) Slnvunudaust <1 f1 >5 Azuuu Feavihasuuuiilén
wusnga Inefinainisulamnumunevesnzuuudussau
dusualna (Ordinal scale) wuadu 6 nau el

ATLUL SWI NUYH
<1 Lififgvienuddnldauisannisyiey

1 - <2 fenuidnldaviedndes §dyidnduses
Tasunisuily

funay 2559



4
Q%Qﬁitﬂ ﬂﬂ?ﬂiWﬁﬂﬁi [I0H quaﬂ PENREY

2-<3  fianufEnliauieseiuliunans Guilas
Ny oo
3-<4  denuddnliauienin esiinisiiansan
Lﬁ@ﬂ%’uﬂquLﬁlﬂ@&iﬁdiﬂﬂLéﬁ
4-<5  fanuidnluauvieunn danududan
AsEnNIsWA luyiud
>5 Limseugnbiinnusiely ddlisinng

wily
epzsuunliannsuunguudnngulnilaed
naeinIswUanuving fadl

Wi <2 wneds  ldfidgmaiuannuiasenain
159U

SWI>2  viunefelUgnnnuadnsesenaInnig
Wy

1.4 wdasflonyintannudunadiagld Lux meter

(31 Digicon LX-70) Welifnanuduvesuasainauinm
anflnunursuiwesvetoaadnnay mhedn A
Lux LileiU3sunafiusnmsg unasznIAnsens sy’
fitmueanimuandenlunisyiauieafulasadnaeny
Aaufinmes w.e. 2549 1iitlaisng 600 Lux

2. nmswiudaya udeyalaenisliuuudunivaluuud
1ASIEE MIFANAYIIMIVAETUADNTLADS WaEYinN1g
Tauaausnaminnuasuiwes luenaadasmnau

3. mslnseidaya madnwadsillilusunsy STATA
version 10 Tun1siasgsideya adR@enssaunlddnuau
wazdosay dmnugnuenisuinee e was Tuseu 6
Wou ‘ﬁﬂmimLawwsmmqwmszﬁmﬂﬂ%ﬂﬂ Auadla
N

ANNYNTBINITUINAD e v = TN NTioIn1sUInme tna nde*x 100

‘imstanee g wds fe enisuinae na wds 7
fimsanarugusdisyiusntul inethiauoadase
Anfovarndouveanadindesiuiiseiuanuidesiu 95%

atAdseunuldmMsInsziannsuaeiadn (Simple
logistic regression) Wag N1TIATIFTNVUUUDANEEY
(Multiple logistic regression analysis) U1L@uaA"
Adjustedodds ratio (ORad)) wartiesdestiufiseduany
oty 95%(95%C))

AsAne i unsiure ulFi L iunsideanane
N3UN13938555UM I Tunywd uminerdeveulnu
\@uilAsans HE 572293

NANISANYA
1. foyanaly daganmmireunazanmuwandouaani
U
f981e 91U 145 AU nIzanglunusnauas
fuasieg T ianuesas wudlngdumends
Yovay 64.8 flongsening 21 - 30 U (finde = 35.97 @
\Deauunesgu = 8.42) $ovay 352 AumsAnwsdy
Vsayan3tuly Sesae 62.1 fidymmnsansen Sovas 62.1

aamaanlaanduasivwinday E-ounal T 1 atiuil 2 Waunangna -

e

INUIURNTNNNIUANAN W

fidgmuistahanulsydn Sosas 36.6 lasimsligunsal
Sudmsuiainny Sesay 32.4 ﬂﬁgwwﬁuﬁﬁﬂﬁmmﬁﬂ
Talfzpauiamashimunzay Sovay 22.1 nsUfuRau
dulnginsuURnuaitassnis Seuas 80.7 uas
fnmsufRnunesfinnesiiu 2 Hiluseddeidodaslsl
N Seuaz 62.1 ANNNVDIUS AT AN InesLu e
Wo (< 600 Lux) ¥e8ar 80.7 Junmusiannsgiufmuslag
ngngnsaituaaninadeslunsiuRafules
#1139 W.A. 2549 doslinnuuvewadlidiasnin 600 Lux

2. AUATEALAZANNYNVRINITUINAD Thd WaY
Tunsanunil wur i Agltaenfiumesiitam
AIUAILATIAINATTVINIUAUTZAUANY) FeT8azLDen
Tumsnedl 1 Tnewugsgalusziv2 - <3 Yevaz 345 509
aunTziu <1 Yevaz 29.0 uazidleuvadu 2 ngu wui
dulugddgmauaueisnann1singu (SWI > 2)
5988y 58.6
dmsumnugnuesn1suinee a was winiu Seeay
33.1 (95%CI = 25.35-40.85) WlefarsaunsiumisoTengla
o¥tazniamumstanalu 1 fumis vinailvadaungagn

funey 2559



Uaduidaswaveimsthana na vas vpudwihigldnasiomeilulsmenna

M13°99 1 nuuazTosazveadmthfglineufiames IuunauseRuAzUUAIIATEA SWI (n = 145)

AZLUU U
N1SUAAUNUNY N

(Swi) (30wa%)
<1 Lifidgymanuidnliauigannisinu 42(29.0)

1-<2  fienuddnliaunedniesdilidndudeddsunsuile 18 (12.9)

2-<3  Jenuidnldavieszduuiunans Sufiaelidyaoidiou 50 (34.5)

3-<4  fmwianllavieinn astinsiansandieusuuilvegismngs 26 (17.9)

4-<5  dienuddnliavienn danudutieaasiinsudluiud 9(6.2)
25 lipaseygnlminusely drdslainisunle 0(0.0)

Souay 22.7 (95%Cl = 15.85-29.66) 5998911989 S08ay
19.3 (95%C| = 12.81-25.81) wavAa 5088y 11.7 (95%Cl
- 6.43-17.02) Wiefasanmuniteterznisiinsauna 3
Funis Sovay 4.8 (95%Cl = 1.30-8.36)

3. Jaduiifinnuduiusiunisuinae ud nds
INMTIATERLUUTIRUSREn Tusutladediu
UARALAZAUNN WU Hadedidanuduiusiunisian
Ao Ina vddldun Yadesuaiedon Tnenugidiam
AMAATEARINNNSYIY (SWI = 2) Senuidsssienisiin
o1mstnne v ndsnnningdilsifidam (Swi <2) 7.06
Wi 9g9tedAgyn9ata (95%Cl = 2.47 - 20.25) uay
FiTlenmiutheifeafunguenmsmsansnuaznisued
Wiuazliaadssdensuinae lua nds snnnin gilaidl
91113 10U 4.7 1 egefidud A meada (95%CI = 1.90-
12.7) fauanslumsnadi 2
JaduiuanIwiinaouLazdnwalzNISVINIUY Wuln
Hadeiifinnuduiustunisuinae lva nds fie $1uau
Flusmtmuasefulunsinuneufinnes wazain
wanzauvesiuidmsumaildifeaoufiames dawud ¢
fivhanureuiamesinnni 8 FilusieTurzdeuidese
nsUInne lud uds inndngivhadesndn 8 dalusie
U 4.11 Wi eg1lited Ay 1eana (95%Cl = 1.80-9.37)
wazfiiifuiidmivnailifzaoufinmeslimunya
aeflenuidesionistinne Tnd wds mﬂﬂiw;ﬁﬁﬁuﬁﬁ
WANzaN 2.53 11 ogeltudAyneata (95%Cl = 1.04-
6.11) Fauanslunsadl 3

Maenarwlasadouaiewinday E-ournal i 1 atfud 2 Waunangew -

4

Ja9uA1UNSEANENIVIININITYINIUABNNILABS AU
AM5UINAB Ia 1183 WU AMSENUVUAIUUY KagnSNUAD
Tanudunusiunisiineinisuinme lua wae egnedide
dfyyeada Tnewudfiivimansisuiuaesfines
MsenuULELUALNT 20 p9e Sanudesienistinee
va viae 1w 3.61 L‘vhLﬁaLﬁauﬁuﬂﬁammudauuuﬁ’mdw 20
831 B illudARNeETA (95%C! = 1.33 - 11.37) uwawy
Fifvimnsmahanuiureufiawestnensiuaeiiu 10 o
axfleudsssenisuinne lua wds 1y 2.67 wh dadieu

L ¥V {

Ui

o o

Aupeliiiy 10 03a1 a9l Ay V9ada (95%C

- 1.16 - 6.49) fauandlunsd 4

¢

"

@
o

dlelnziidamuuuanneslngitladediing
LuuiuUsfen Wiglumansilasesiannesnyasiad
n Tnedndendudsidngluna fansananissunssud
Aerdestunisuinee Tnd wds uaganwan1siasied
Uil Inedenduusiilie P-value <0.25 g
muautladenauazery wuirtladeifienuduiudiuns
Uanae e ndwsadmihiineufinmeseaituddy
N9EDA AD AULATEARINATYINU (ORad] = 7.05, 95%
CI =2.66-18.86) Sauthlussiuadeulunisiey
AR MBS (ORadj = 5.30, 95% Cl = 2.13-13.17) Lagns
nuA® (ORadj= 2.80, 95% Cl = 1.12-6.98) AILEAIIUAITIS
s

funay 2559



4
Q%Qﬁitu ﬂﬂ?ﬂiWﬁﬂﬁi [I0H quaﬂ PENREY

A19199 2 Yadenlienuduiussenindadvdruunnanazavniniunisuinne tnd nas

kUU Univariate analysis (n = 145)

A9 1na 1A
Uaduduunna U Lyivan
- - OR 95%(Cl P-value
WAZEUNIN U U
(Sova2) (Govaz)
el
Miﬁﬂ 33 (35.1) 61 (64.9) 1.30 0.59-2.94 0.487
Kild] 15 (29.4) 36 (70.6) 1
21
51-601 4 (40.0) 6 (60.0) 1.95 0.47-8.01 0.355
41 -50 ¢ 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
21-301 13 (25.5) 38 (74.5) 1
Aade, a"aul,ﬁmmummg'm =3597 + 8.42
3TAUNITANEN
FNIUSeaes 18 (32.7) 37 (67.3) 0.97 0.44-210  0.940
ayaaiaily 30 (33.3) 60 (66.7)
AU AAUTOULD?
57!1.!6\‘1‘1’!\1 17 (36.2) 30 (63.8) 1.22 0.55-2.70 0.587
Uni 31 (31.6) 67 (68.4) 1
futiunanie (Rlandu/wns)
> 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
<185 3(23.1) 10 (76.9) 1
nseeniasnesesiiosagetios 30 unil wazegetios 3 Aisreduand
Talla 29 (33.7) 57 (66.3) 1.07 0.50-2.31 0.849
1o 19 (32.2) 40 (67.8) 1
UsyninanuaIenaInnsingu (SWI)
3 (SWI = 2) 41 (48.2) 44 (51.8) 7.06 2.74-20.25 <0.001*
1idl (Swl < 2) 7(11.67) 53 (88.3) 1
anaduthefeafunguainisaneauaznisuaiiy
i 40 (44.4) 50 (55.6) 4.70 1.90-12.7 <0.00l*
1aid] 8 (14.6) 47 (85.4) 1

MUEUE @ *p-value <0.05

aamaanlaanduasivwinday E-ounal T 1 atiuil 2 Waunangna -

i

funey 2559



Uaduidaswaveimsthana na vas vpudwihigldnasiomeilulsmenna

A15199 3 Uadendanuduiusserinaaninmnasulunisyinauiunisuinae ua naa
LUU Univariate analysis (n = 145)

Ao lna 1Al
anindenluns U7n Taivan
. - - OR 95%Cl P-value
94U U U
($ovaz) (Sovag)
Uszimaeuiamesiildauduvdnvasufdan
DI 16 (32.0) 34 (68.0) 0.71 0.31-1.60 0.405
LLUU@?ﬂIﬁB 12 (26.7) 33 (73.3) 0.55 0.23-1.30 0.172
wuulindn 20 (40.0) 30 (60.0) 1
N1sUJURNUAUABNNILADIHEINIAIIVNT
g 39 (33.3) 78 (66.7) 1.06 0.41-2.91 0.904
Taigl 9(32.1) 19 (67.9) 1
SrunudalusunmuaseSulunsinuaeufianed
> 8 Slajbﬂm 24 (55.8) 19 (44.2) 4.11 1.80-9.37 <0.001*
< 8 dalus 24 (23.5) 78 (76.5) 1
F2ELIAINITVNUABNNAADTUBNLIAIIINUABIY (Bntiudasufjifiuueniiansnunis)
> 2 sty 12 (46.2) 14 (53.9) 2.41 0.86-6.63 0.057
< 2 Flussiotu 21 (26.3) 59 (73.7) 1
nsugannlugeszezansufiAnuegninaenauiiames (listugaeiinnanaiv)
Taigl 4(16.7) 20 (83.3) 0.35 0.08-1.15 0.095
i 44 (36.4) 77 (63.6) 1
sozinanlunmsiniadedau
<60 Wise Ty 28 (43.1) 37 (56.9) 1.89 0.83-4.36 0.098
> 60 Wisiodu 16 (28.6) 40 (71.4) 1
AuIzaNvasiufid Ui ldliznoufiunas
lalmsnzay 16 (50.0) 16 (50.0) 2.53 1.04-6.11 0.021*
Wz aEw 32 (28.3) 81 (71.7) 1

FTAUAMUTUVDILEIATNUTINUTNUABUNIABS (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

ygwn * P-value<0.05
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A15199 4 Jaseianuduiusseninaniseaansn1syinaIuAeURmasunIsUInAD tra e

UU Univariate analysis (n = 145))

Ao lna v
o . U Ll
MILANEANSNITINUABNAILADS - - OR 95%Cl P-value
S U
(Sowaz) ($ovaz)
asrnlunsenuvuduuuiisuiuLuan
> 20 83A" 42 (39.6) 64 (60.4) 3.61 1.33-11.37 0.006*
< 20 99 6 (15.4) 33 (84.6) 1
madesdaiesandiudng
g 10 (45.5) 12 (54.5) 1.86 0.66-5.15 0.181
1aid] 38 (30.9) 85 (69.1) 1
asrlunisiunaifisufiuwunis
> 10 83A" 37 (40.7) 54 (59.3) 2.67 1.16-6.49 0.012*
<10 891 11 (20.4) 43 (79.6) 1
s lunsiduddaluduninfisutuuunis
> 10 99 30 (39.0) 47 (61.0) 1.77 0.83-3.84 0.111
<10 291 18 (26.5) 50 (73.5) 1
finsinuiupeuianesatisdaiiioswnnndn 2 4alus Tnelain
1 34 (37.8) 56 (62.2) 1.78 0.80-4.05 0.126
Talla 14 (25.5) 41 (74.5) 1
szauaugevasiiuiuiiisuiudasen
sviFegenin 22 (42.3) 30 (57.7) 1.89 0.87-4.09 0.078
sEAuURgiu( Tiiiu 5 9.4.) 26 (28.0) 67 (72.0) 1

MUELUe * p-value < 0.05

aamaanlaanduasivwinday E-ounal T 1 atiuil 2 Waunangna -

el

funey 2559



Uaduidaswaveimsthana na vas vpudwihigldnasiomeilulsmenna

M58 5 anuduiusseninadadenfnuiiunisuinne Ina vide vesdwmihigldaeuiiunesuuy

Multivariate analysis (n = 145)

MsUn Ao na nads

Uady Uan laivam OR (95%Cl) OR,q; (95%CI) P-value
P Govaz) U (Sevay)

Ll
‘Mﬂjﬂ 33 (35.1) 61 (64.9) 1.30 (0.59-2.94) 0.97 (0.39-2.43) 0.951
Y1eY 15 (29.4) 36 (70.6)

a1y ()
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
21-30 13 (25.5) 38 (74.5)

AULATEAIINNITNU (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 ulunsiauneufianed
> 8 ?QJL’JIMQ 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)

Wensnuae
> 10 93A1 37 (40.7) 54 (59.3) 2.67 (1.16-6.49) 2.80 (1.12-6.98) 0.027*
<10 84AN 11 (20.4) 43 (79.6)

YMUBLUR : goodness of fit test = 0.272 * P-Value < 0.05
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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 Wg/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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