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Abstract

This cross-sectional study aimed to assess health risk by risk matrix of musculoskeletal disorders (MSDs) among

operating personnel and illumination at workstations in operating room of a hospital. Data were collected by the self-
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assessment of Musculoskeletal Disorders Severity and Frequency Questionnaire (MSFQ). Ergonomics risk assessment
applied from Rapid Entire Body Assessment (REBA), Rapid Upper Limb Assessment (RULA) for the standing posture and
sitting posture assessment, respectively. Work-related musculoskeletal disorders (WMSDs) risk was assessed by the
MSDs risk-matrix combining levels of musculoskeletal discomfort and ergonomics risk levels of the working posture.
Lighting intensity was measured by the spot measurement at operating workstations. The results showed that among
nurses, practical nurses, nurse aid, surgical staff, and general staff who had participated in the study showed the
highest level of body discomfort on the shoulders (14.7%) and lower back (14.7%), followed by the knees (13.23%),
and the lower arms, feet, and ankles (8.82% each), respectively. Ergonomics risk assessed in standing posture were
mostly at moderate risk level (42.65%). Ergonomics risk measured in sitting posture were mostly at moderate risk
(48.53%), and ergonomic risk assessment by REBA and RULA had good linearity and significant correlation. The matrix
of WMSDs risk assessment from this study using data from self-assessment of discomfort and the postural risk
observation revealed that almost health workers were in the very high risk (51.47%). The body parts with the highest
risk of MSDs were the upper back, lower back, neck, shoulders, knees, and calves respectively. The results of the
measurement of lighting intensity in 11 operating rooms showed that only 72.73% of the measured values in area 1
met established standards. In contrast, areas 2 and 3 had all measured illumination values met the standards. Most
operating room personnel had a high risk of MSDs, therefore, there should be providing education on ergonomic
principles, and arranged time to rest or arrange for their workplace to have a sit-stand seat available for personnel
who had prolong operation to prevent the effects of work-related MSDs, and managing lighting in the eye focusing
area working to meet standards to ensure safety in the workplace.
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Min 1 1 1 1 0 1 1 1 1 0 1 1
Max 3 4 2 1 2 7 2 3 5 1 9 4
Average 2.30 2.55 1.11 3.98 0.61 4.60 1.36 1.33 3.20 0.29 497 3.10
SD 0.88 0.96 0.32 1.84 0.54 1.97 0.48 0.53 1.35 0.17 2.64 0.81

MUBMR: Max REBA score Aig AZLUUTINGIEATEILAAZYINNIG ATUAMLTNNEINUUUUTHE LALLM REBA; min,

max score f8 AZLUUEIEA AanIINN1TUsZIIY

ANULASIAAE AU WU Ui 91uT e
YARININIINITWNNg wudn nervradiulngeglusedu
ANULASIUIUNANT S98aY 41.46 SR9AIULTUTEAUADNY
‘ﬂ' v F 2N = U d‘ 1t
s Sevay 31.71 fteneuiadiszauauidsseyly
seAULABIUINNANLALLERaUREWINAY SPEAY 50 NENIIU
Hiewmdonuld dsgduanudstegluseduidegs Sovay

42.86 sesasunduanutdsaliunais Sesay 28.57
wilnauviesrndn daulngjeglusefuandssdiunans
Yovay 54.55 sesanniuszdiuanuiesgs Seuaz 36.36
wazniinauinly dulngjegluszduanuidegs fovay
57.14 seeAuNAesERUANALEsIULUNaNs fovay 42.86
Fapn519i 6

ﬂ' ld' & 1 A o o 1 6
M99 6 AULELININNITYAARINIBUNI9IUY (REBA) HENATUATAUNTUYBIUAAINININNTUNNY (n=68)

AU sziuAIEe
\Feetiasunn \Feeiondaa \deeuunans \Feege \Feegaunn

31 (Fouay) Uiuuse 3wy Bowaz)  dwau (Bewaz)  Iuou

319U (5euaz) (Sovaz)
ngIwe (n=41) 1(2.44) 10 (24.39) 17 (41.46) 13 (31.71) -
HYIENeIU1A (N=2) 0 (0.00) 1 (50.00) 1 (50.00) 0 (0.00) -
winnwemioauld (n=7) 1(14.29) 1(14.29) 2 (28.57) 3 (42.86) -
WHNNUABINER (n=11) 0 (0.00) 1(9.09) 6 (54.55) 4.(36.36) -
il (n= 7) 0 (0.00) 0 (0.00) 3 (42.86) 4 (57.14) -
U 2(2.94) 13 (19.12) 29 (42.65) 24 (35.29) -

AULHEINIINITEAENSA28IT RULA 91afesTuUSUUsLioanAUEes 91U 33 AU (Sewas
- . . 48.53) 5998941 ABAINULABITEAU 3 LHBIES AITIU

1nN15U52LAUANULELINIANISEANERSIN 5 N P LY

. . Do - , - YSUUTHALIATIEIMALLAY 91171 21 AU (Speay 30.88)

¥19119n0157191u%19 1ae3T RULA wud1 yaainsd R

o v e A N Y 4 F9A5199 7
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AN5199 7 UIUS8ATVBITEAUAINULELININITUANENIAIY T0 RULA (n=68)

stiuAuAs 317U (AY) Souaz
sz 1 1destfessnnweiuld 12 17.65
s¥iu 2 Anandssiunang mﬁ]ﬁaﬁw%quLﬁaammmﬁm 33 48.53
53U 3 AuIdege MTTUUTUUTMaT AT AR 21 30.88
536U 4 AuIFEagann msTuUTuUTiuT 2 2.94

91011505 IUALLAE NN SEAERS 83T
RULA Lﬁaﬂmimﬁ’]Lmiiaﬁuadi"mmaﬁﬁmmLﬁﬂqw}ﬂﬁqm
TnsiUSsuiisunsiuuifialndiAsstusniian szuine i
Max fildanannistduuuyszifiunnaundss RULA fu Max
RULA score MIuAsLuUSINT8Iusasiingg musiunis
sremelunuuuszsifiunudn msussifiuanadssngy A
16w wyuvieuuy wvuvieuas dowazdeile funiedid
mwmﬁ'mqﬁiaﬁ A9 WIUBUATY (Lower Arm Max: 3)

wagn1sUseiliuaudsanagy B launnisuseiliu Ao a3
WaY Fuvianinnudesgeiign fie 01 (Leg Max: 2)

wazidlefiansandazuuusinannisuszidiuly
nda Table A uag Table B wui1 ngy B fisuvisves Ao
wde uaze1 fAudsegs (Max 6) 19nndngu A7
sumauay feuazdodlo dwmsnail 8

A151991 8 ATLUUVBIAULALINIINITAIFNSIINNINITINNUAILNNS (N=68)

A. Arm and Wrist

X B. Arm and Wrist Analysis 12.
Analysis 5. 6. 11. 13.
RULA Table
1. 2. 4. Muscle  Total Musc- Rank
Score . 8. 9. 10. C (total
Upper Lower . Wrist use le use level
Wrist ) Neck  Trunk Leg  Table B A, B)
arm arm twist
Max RULA
3 [ 2 1 13 6 6 2 9 1 7 a4
Score
Min 1 1 1 1 0 1 1 1 1 2 0 2 1
Max 4 3 3 1 1 5 4 3 2 6 1 7 aq
Average 1.22 1.64 1.51 1.00 0.13 3.13 2.47 1.82 1.02 2.95 0.13 3.97 2.19
SD 0.51 0.61 0.61 0.00 0.34 0.96 1.20 0.62 0.17 1.77 0.34 1.50 0.75

VU8R Max REBA score £ AZLUUTINGIEATEILARLININANUAIUMINT 19N 18N UUUTZEINIATEIU RULA; min, max

score f AZILUUENEA AEAINN1TUTEII

AMULABIwAagi s uluindinnuee
YAAININWMIUNNENUI weruvadnlngjegluseduides

Uunans Sevaz 53.66 sesawnduszauauidesgs Soe

o o

Az 24.39 fYienguadseauanudeseglusyduideew

o

wawidesas fouay 100 ninnutewdeauld Iszduainy

deseglusziuidssiunans Jovaz 57.14 sosasuniy
seunIABage Seuas 28.57 winnuviesinda dalg
ogluszduaudssganazidosiiunans wiiiusesay
36.36 ninaumlusglussfuauidssgaazidsaiu
nanswiriu Jovar 42.86 Fans1eil 9

= = s 1 & o ° ' ¢
13199 9 ANULALINIINTEANENTNIUIVINNY (RULA) LLEJﬂ@nllﬁnLL%‘L!\N']‘USUEN‘QﬂaqﬂiwqﬂﬂqﬁLL‘W‘V]EJ (n=68)

AUNLL9Y sEAUANEES
\Aesmauiuld \desUunana \doega \desgaan
wau (Gewaz) 9w (awaz) 3uau Gegaz)  91udu (Govay)
We1uR (n=41) 9(21.95) 22 (53.66) 10 (24.39) 0 (0.00)
HYEneIUIa (n=2) 0(0.00) 0 (0.00) 2 (100) 0 (0.00)
wilnautemdeauld (n=7) 1(14.29) 4 (57.14) 2 (28.57) 0 (0.00)
NUNURDIHIGR (n=11) 1(9.09) 4 (36.36) 4 (36.36) 2(18.18)
wiinauialy (n=7) 1(14.29) 3 (42.86) 3 (42.86) 0 (0.00)
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574 12 (17.65)

33 (48.53)

21 (30.88) 2 (2.94)

4. HANISIAATITHAMUTUNUSVBIN15UTELHUAIULEE S
N1NTANERAS

miﬁﬂ‘mmmL?{mmqmiamamﬂuuﬂmﬂiﬁaq
i fren1slawuuyszidiu REBA was RULA wiiodinsnzs
miauduiiusvestoyasedunisusziiiuainudes
N19N158A1EN5A875 REBA wag RULA Tdn153iasew
Fuuszadnianduwus drvadi Spearman’s Rank
Correlation Coefficient Wu31n15U5z i uA10LAY
NNATAIEASAI83D REBA Tanudunusiunisuseiiiu

AN NNITEANERIA875 RULA aensdltodrAgnig
at# (Rho= 0.281), (P-value < 0.019) fanmé 1

seorereba

—- -
1 2 3 4
scorerula

AN 1 ANUAUNUSTUAUTEIINITEAUAIULAL NS
ANSUANERNS REBA LAy AMULASINISEAERS RULA

5. Han15UseLiiusEAuANULE9RaANRRUNRNIeSEUY
Tasesnaaznanuiile (MSDs)

dloussiiuszduanuidssdennuinuninig
szuulasedrsuagndiuiiie (MSDs) wuityaainsd
UjtRndluresindndnlngfinnudssdennuiaun
maszuulsssuasnduiio (MSDs) egluseiuaniuides
gaunn Yewar 51.47 sesawniannudsaniuinuning
syuulasesnauazndiuie (MsDs) egluseduaimudes
Uunane Segay 25.00

TnguunusarALiLsnU werua dlug e
\doasle MSDs egluszduauidesgann Sosaz 60.98
sesasunifuszdiu AnudssUiunans Yevas 21.95 {4e
weuradimudsssie MSDs eglusziuanundssuiunans
uazszduANdsaivinty esas 50 wilnnutiemde
auldfinnudewsio MSDs eglusziuamndssgann Sou
ag 71.43 sesasnusziuanuidei fesay 28.57 wiln
viosrdasianuidesio MSDs agfluseiuidssuiunans $oe
ag 4545 sesasndumnuidesgunn uazidssgainiu
Sowaz 27.27 wazniinauinly sgluseiurnundogs Sou
sz 4286 sesmanusyduidssgannuayidssuiunans
Wity $evay 28.57 asufansnedl 10

A15197 10 AULELBANURAUNANITTUUIATISLAL NI MENAUFAILALIIY (N=68)

AL syfuAMuBeIRaauAnUnAmesTuLTAsIuandile
Heaei Hesuunans \deege \Fesgaunn
uu (Govaz) U (Govaz) wau (Fowaz) 9w (3awaz)

nYUA (n=41) 1(2.44) 9 (21.95) 6 (14.63) 25 (60.98)
HYIENeIU1A (n=2) 1 (50.00) 1 (50.00) 0 (0.00) 0 (0.00)
nnuewdenuld (n=7) 2 (28.57) 0 (0.00) 0 (0.00) 5 (71.43)
NUNMUADINIAR (N=11) 0 (0.00) 5 (45.45) 3(27.27) 3(27.27)
wiinwill (n= 7) 0 (0.00) 2 (28.57) 3 (42.86) 2 (28.57)
374 4 (5.88) 17 (25.00) 12 (17.65) 35 (51.47)

nmsUssiiussuaudsssenuinUninig
szuulasesnsuarndruile (MSDs) Taeldwnsn seau
mmiﬁﬂlﬂammmiﬂqmammL?{&JW‘?@LLﬁiﬁzﬁvu’lﬂﬁuw
AUSEAUAIINLEEINIINITUAENSHI83E REBA WU

Funiawessenefiiinudss MSDs g'ﬂl,wiizﬁuqﬂéﬁuiu
3 duauwsnbawn lawn wasdiuane (Sesay 30.89) lua
(Soway 23.52) Wikagusuninu (3eeay 20.59) mUa1AU
Fap15199 11
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AN5199 11 ANUEBIREAURAUNANITTUULATIS LAY NANULLD LENAUAILALIUDITIINIE

ﬁ’]LLWLN iséfumwL?iﬂwiamwﬁmﬂnamassuuiﬂsai"muasné’mL‘ﬁa i')ll(;?\il,wiizﬁ’v
31918 i Urunans g9 gaun unFuly
Fuau Gowaz) 1wy Gewar)  dwau Gesay) swau Gewaz) dwau (Bewaz)

AD 14 (20.59) 42 (61.76) 8 (11.76) 4 (5.88) 12 (17.64)
s 11 (16.18) 41 (60.29) 8 (11.76) 8 (11.76) 16 (23.52)
NaEIUUU 14 (20.59) 42 (61.76) 8 (11.76) 4 (5.88) 12 (17.64)
NAAIUAN 14 (20.59) 33 (48.53) 11 (16.18) 10 (14.71) 21 (30.89)"
LUUNDUAN 14 (20.59) 45 (66.18) 4 (5.88) 5 (7.35) 9 (13.23)
Houaziaile 15 (22.06) 46 (67.65) 4 (5.88) 3 (4.41) 7(10.29)
azlun 14 (20.59) 43 (63.24) 9 (13.24) 2(2.94) 11 (16.18)
12 11 (16.18) 43 (63.24) 8 (11.76) 6 (8.82) 14 (20.59)
RN 14 (20.59) 40 (58.82) 11 (16.18) 3 (4.41) 14 (20.59)
Wuaz oLy 14 (20.59) 46 (67.65) 3 (4.41) 5 (7.35) 8 (11.76)

VNewe): Ao aeanafun 1

NNSUTLIUTLAUANMUELIRDANURAUNAN
syuulasastanaznanuiia (MSDs) lneldiunsn seau
mmiﬁﬂlﬂamwmiwamammLﬁmé’fuwiisﬁvmﬁulﬂ
£ % ‘d‘ 6 ¥V aa 1
AUTLAUAIMULAYINIINITYAIANINIYIT RULA WUIN

funisrasiameiidanudss MSDs Reusszdugeiuly
3 susulsnlawn vawazuasdiuans Sevay 19.12) Ao
(Soway 11.76) nasdruvuuazusuyiniy (5eeay 10.29)
ANUAITU FIanT1eTl 12

AN5197 12 ANUEDIRDAMURAUNANIITZUULATISIMATNAULEE LENAUFAILIUIVDIT19NY

AL svfuaudssiannuRinUninissyuulaseiauazndnuie SAAIUATHU
$19N18 (5?'1 drunang Q\? gamn mnﬁulﬂ
U Govaz) 3w Geway)  d1wau (Gewaz)  91uau (3ovaz) 3w (Sovaz)

Ad 37 (54.41) 23 (33.82) 8 (11.76) 0 (0.00) 8 (11.76)
lva 32 (47.06) 23 (33.82) 12 (17.65) 1(1.47) 13 (19.12)"
NagAIUUU 36 (52.94) 25 (36.76) 6 (8.82) 1(1.47) 7(10.29)
NagAIUA 30 (44.12) 25 (36.76) 11 (16.18) 2 (2.94) 13 (19.12)"
WYUNDUAN 37 (54.41) 25 (36.76) 5(7.35) 1(1.47) 6 (8.82)
Houazdoile 40 (58.82) 23 (33.82) 4 (5.88) 1(1.47) 5 (7.35)
aylnn 38 (55.88) 25 (36.76) 4 (5.88) 1(1.47) 5 (7.35)
121 32 (47.06) 30 (44.12) 5 (7.35) 1(1.47) 6 (8.82)
oM 36 (52.94) 25 (36.76) 7(10.29) 0 (0.00) 7 (10.29)
WuagUawn 39 (57.35) 24 (35.29) 3(4.41) 2(2.94) 5 (7.35)

Mewe): | Ao asanafun 1
6. AMUTUWEIFINGIUENINLINADUNITINEIY

WOWAA 1 11 %89 MN1TR5ITRANUTY
wasaindluaninuindaunisvinanu ngldadesdionsiate
AULTNKEETNN Lux meter 11N1TATIIAENIZN A2E
NANNIANNNINTFIU UsenrAnTuaiafniIsuazAunses

399U 1389 WINTFIUAIULTUVD AT WAl 2560
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nuazBenganduiivey NunInIswNng 1wy fiosndn
fiudl 1 Ao aivharulngangniuesanzqn »2,400 lux
745,000 Lux fiuit 2 e gafifnanifiguiiRaumian
pilevinnulusedfifufoinudentis =600 lux fuf 3 e
vinnilasseuiifniiuil 2 AinsufiRnuresufiRn
aulaAunile >300 lux ®
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%99 OR0 11 foe  AwRde  dowdoauu  Awnge  Aigedn Nufives WNIFIW WINIZIY
(lux) 1M1 (lux) (lux) (lux) el (Youaz) (Sovaz)
e
(lux)
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