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Features of Work and Posture Analysis Outputs in General Hospital Nurses

Jung-Keun Park’
Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency

ABSTRACT

Objectives: This study was to examine the features of work and posture analysis outputs in assessment of
exposure to musculoskeletal disorder (MSD) risk factors in general hospital nurses.

Methods: Work and posture analyses were carried out using observational approaches for nurses at general
hospitals across Korea. With development of a taxonomy for assessing exposure to MSD risk factors, nursing
tasks were documented in frequency (%time) for 8 hours a day in work analyses. Rapid Entire Body
Assessment (REBA) scores were obtained for mode and maximum risk levels , respectively, during posture
analyses.

Results: A total of 27 nurses were observed while conducting 7 nursing tasks at 6 general hospitals. For both the
work analyses and posture analyses, the taxonomy was developed and used. In the work analyses, ‘Video display
terminal task’ and ‘Nursing examination/ treatment’ were the highest as 25%time for 8 hours a day, followed by
‘Patient care’ and ‘Room rounding’ as 13%time in order . In the posture analyses, the mode REBA scores were
2 or less for all nursing tasks while the maximum REBA scores were 7 for upper limbs at ‘Room rounding’ and 6
for trunk/neck/legs at ‘Patient care’.

Conclusions: The results showed the study nurses are occasionally at a risk for MSD, a medium level as
designated in the REBA risk level, suggesting that it is important to control awkward posture at the nursing
tasks such as ‘Room rounding’ and ‘Patient care’, in priority, for preventing MSD in the hospital sector
including the study general hospitals.

Key words: general hospital, musculoskeletal disorder risk factor, nurse, observational method, posture
analysis, work analysis

LM 2 Atk #A) 7o 7he e digh i AEe,
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Abols e A=Ao=2 3.8877H0H, AHEHe]
Hlgo] 38%= 7Y =1, QFHY 30% SHEY
9%, g 8%, AIEY 6%, EEY 3% <=°lth
(KMHW, 2018).

IR o2 7ISA= HYA JFE FFck= 5
F gofet WA fE8Rle k&9t > 34
(2016-20184) &<t HuE uet AFAS) @
o] =9 F 6089 toA YFGEEoRE ik
A=l A FEFAEEH Musculoskeletal
disorders, MSD)°| 78%, =HAEHASE 8%, 4123t
8%, 7IEF 6%°]UTt. MSD2] ¢ 878°] 89%E A4
SHATHKOSHA, 2019). oj4¥ ¥ 5 EAQ=AH
FAHE TtSAR] A A= OiE2 MSDe}
ARAEH A(job stress) T Ao ZFA|5F AL f
| F7F Fo|& El=H old ole= APAFoIA=
goFsiAl B dvF QIoK(Trinkoff et al., 2002;
Smith et al., 2003; Park et al., 2008b; Daraiseh
et al., 2010; Park, 2014). 7tSAM] MSD 3/ 4l
AFLol wet AmEE, 5, o7, & F¢ FAo]

= B0l vls| Ao 2 Ao HIEQIH.
Daraiseh et al.(2010)2 398 48.8%, W=/d
34.9%, o7 33.2%, & 32.6%, F5/ttE] 30.3%=
B3, Smith et al.(2003)2 38 82.6%, o7
61.1%, & 36.8%=2 HIFPOH Trinkoff et al
(2002)2 519 72.5%, o7l 45.8%, & 45.8%= Hil
sttt et SRHY BARE gidoE RARE
Park(2014)2 7] 61%, o] /9 55%, 58] 51%, &=
42%, £5/&/E71 38%, TRA| 21% «0F2 Hil
SHATE. Bae(2006)= ©17i 58.4%, 517 53.5%, tt&/
FE2/UE/4 50.7%, 5 49.9% <=°]3Jtt. Seo & Kee
(2005)= 319 23.4%, o7l 27.2%, & 17.3%2} 2]
H2 T4 #EoE Hugled 1 ol MSD o
g Q1A f=o] 2 AlS FHUTH Jeong & Koo
(20060)= distEY 7HSAF 8082 tiAfoz FARE
A-tollA EE FRA ] tis) Z=AA FEEY
& Tdsta ofg 7HA] QIZHEEHY BEAEAE olé
Sto] MSD ¥Rl AR FeH4 - #ejd] 7fjA
o+ AAlSFAT.

I 5%t HYZESAR] MSD E+= A RAEHA Y
o] T AFZEIL ok HuEQou giRE AR
ZAHquestionnaire survey)S °©|-&3st ao|dct. 7h
A (nursing work) 3 Mol A AAeH, A
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H AUSE 5o et MSD € ZRAEHA Q919
&5 9EE @ golA B (observational
methods)S &3 2AHE AFAREE Al oIt E9
S oAk ol i e xA] = HSAL A
F7F vt s 7He &Y (nursing task)Q] 5 F= MSD
AALRIEZ AAF R Aejgt A=rt BEohH, o4 35]
A @A JFE ¥oks 59 TastdA =
ARE AR A (work analysis) i AAEA(posture
analysis) 22 381 AFARE 2] ol A4
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2 A= 20109 AP R AAT- Lol A
3t AFIpA|e] EEA Htof] A St Q=
U] ZHBAE Yo R AAE TEFAR|T ZF 7t
Ate AFRRRPARAATY A HLIERE 5
H HrrsoA ol At & 2AL] Fodgi=t, 2AF
9] HAJ= 201090 HPsto] 4P HERAL 23}
Sjalo] WA AE &85t Yotolutt. ThE,
R} A7 S TR AERAF 2= ol Ad
of Ra=cHPark, 2014).
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o] AFofA= o] 7HA] QAZHEeHs &7t B4
% T = E7]E(observational techniques)
< o]&sto] 7EsAke] MSD Y8AS 45t} ofnt
(Park et al., 2009; Takala et al., 2010; Grooten &
Johanssons, 2018). WERAR= 7HZAE @04 2
P2 FYol= B AT AR A= &
sto] AAIGon, Wl Fo| FooHA] g= dF E=

Ak 24014 Agsig

o)

AFEAL AL 7202 Ad 1271Y B2t 3
A HPHoE FYPsE 7S] JRE O R S
Fom, FTEEY HSA] MSD 989 =EW7t
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& ASA A 8% H(taxonomy) 7N HH6IA
o} o7l EEY 7HeALe] Y QokR'= 7t
AZE FetE QRN ESAAS AAHo|L AS
Hog Rt ERolal 7t5Eg] wat MSD ¢
Q0 99 HYg EE TIHMoir et al,
2003). o] ‘EFHY HSA FQ 8= ATE
24 745 2G3 MSD AE 8RS FAHoE Ao
o 15A2 EAIEE Bof Y] - EREA
HIZAL 3G Zolgh o7 (Hetsds 9 F
TrX RAREIHY HEVHEN HESHA EF
HAtHPark et al., 2010). 7152 T 579171
HAY £ = gl ZARd, Y
&, AF ESA 9 2SS 1) HEEA] Glop
ALJAFATE. ZAZE AZEE A ESAE ek
PFE THSHA HES A

TEAZE FAE 71E0R e AYgE
EAIZE %time)S RARIGEOH, AR dis] AlFH
l FEE S AFEA oA ZFEA,
W, AAER, FAF =rH FF= MSD 7Y
A aRlo] At YEE AT

2) RUXA BN

ZIARA] A2 HH L 7S o]&3len, HH e
HYo ¢ U 952 APAolA A8 S
FTHPark et al., 2008a). H|t]Q &HFL tjA} 7FSAF
7t ZAsh= &<t o|Foi o, A oF 30& 5
ot AAIFT ZARA B2 PCoA &FF AZES]
o}(Gomplayer, Gom&Company, Korea)E ©|-835}%
o B4 RG2S HHRE B9 30% ol4f o
7hsd AS- AAEeH, HH E AAYsHHA 150
33 A GAN(still image)S MEHT & A YA
Byetdtt, ZAxNE HE PA G4l o2t REBA
(Rapid Entire Body Assessment)@ &4 3}t
(Hignett & McAtamney, 2000). E4tA; 7HSARS]
A, 24 A oy #Y 9 B4 52 A2y
L =(bias = error)= | Agel= HHo 2 AAHct
(Park et al., 2014). 4, ZAXAE EHT o &4
SHA F-ESH| of# EFAAL} A7 A= 71EHS
Ql 180 = sty om, vkEAQ{o] == VDT(video
display terminal) ZgE 180 =2 s}

i)

—_
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3. XzaEH

A Ams SHEY oA 2 89F# 9
et 22 B - A, eAgE kg
2 ISAPE WEEAITH%time)S oottt & A+
A TSAE AA| Q] HHgS ARSI ZAARA 24
Ao IoAmie 25 AE  FRIg (mode)
FgS Rk, AR, w5 /5/5HA 2 B AAl
s REBA &F018 @2 & ISAF AA|9] BHgh=
AREotint A= 9] BAEAS Microsoft Excel 2013
(Microsoft Corporation, Redmond, WA, USA)Z ©]
&5kt

i)

.2

ATV A= o7l S L SA= F 277
o] ZrTAtelSiTh. o A= AL, S30AM),
G, TNl e, FUAFA= HAA(G),
A7), SEAEGA), ASAFAAAM), A}
(171), ZokK17H), FAZH1A), S22, 71EH47)
ojtt. wHiTH= FH14%), AY(1179) H o2
oldoH, tif TEAl B ool lal, 2EE7t0]

At

[ =]
REER

A7) SEHY S FF AAlo] Z3kE 29
4] B= I52 FEst 7 tsA e s BRI
om, o5 B NUH FTEHY TtIAte A 89
H'= Table 13 £t o] IS ApHS, AH
AAYAE, VDT 2, JFEZR, HAED], 58/,
AsfAdolH, 7t AP =8 g, 71 34 E=
9], 7213 MSD H1g8clos A=t

SAPE QFE S0t &9 T 9 | 3o
A SEHY ITAY ZY 89H'E o]85t] JFE
AZ AARE A3} Bk WME-EA7R Figure 13 ZT}
SHE AT AR & 7P =2 WEEARE ZARE 7
SAAL VDT FHAQ5 %time)d ZRHAHANAR(25
%time) ©]2H, oJojx BAED|(13 %time)2} TAL
H35(13 %time), 55/%eK7 %time), UFEHZ(6
%time)T} ASHEA(6 %time) & ©|9ict.
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Table 1. A taxonomy developed to hierarchically classify nursing tasks and MSD risk factors in nursing work of general hospitals

Nursing task Description Fundamental element or behavior MSD risk factor
Phone call | Implementing examinations, treatments|— Guiding or responding to enquiries called - Awkward
or clinical processes and guiding - Client consulting or response to complaints posture
enquiries requested. Frequently - Requesting or registering various clinical
responding to complaints from clients| examinations
- Recalling schedules planed
Room | After ensuring treatment, operation |- Consulting or training patient - Awkward
rounding | conditions or consulting patients in the| - Guiding in—patient process and treatment plan posture
room, providing anti—pain medicine or|—- Checking bed conditions as well as bed room
enema. In addition, guiding how to keep |- Keeping patients clean
bed and room clean and so on
VDT task |Mainly ensuring, searching, entering or|— Nursing plan and diary record, searching and memo| - Awkward
reporting information at desk-top or |- Making sure treatment, prescription and records posture
lap—top PCs on the table in nursing rooms |- Checking status of in—patient and out—patient |- Repetitive
or portable workstation processes motion
— Checking work plan and work to follow or be followed | - Contact stress
- Data entry on reservation or report - Prolonged
posture
Registra— | Consulting or guiding patients or their|— Consulting for registration or booking - Awkward
tion/ family members about treatment plans | — Guiding in—patient as well as out—patient processes| posture
booking |or in—patient processes - Making sure operation or diagnosis plans
Patient care| Performing nursing tasks such as body |- Body displacement, patient transferred from bed|— Overexertion
displacement, dialysis, patient care, etc.| to chair, body cleaning - Awkward
Conducting such tasks individually or |- Dialysis, observe patients posture
together with colleagues, across - Checking vital signs, intakes or outputs, etc. |- Repetitive
patients’ rooms and nursing rooms. |- Caring patients in in—/ out- process or before/| motion
Various instruments or tools were used| after operation
as necessary - Response to emergency, etc.
Nursing |Conducting tasks such as syringe - Preparing for syringe and treatment - Awkward
examina— |injection, medicine inputs etc. at nursing | — Inputting medicine, centesis, enema, prepare and| posture
tion/ or treatment rooms. In addition, doing| take clinical samples
treatment |tasks such as symptom checking, - Checking, consulting and instructing symptoms
consulting and instructing - Ensuring and preparing for fluid as well as oral
medicine
Clinical | Preparing for operations. - Preparing for or assisting operation - Awkward
assist— | Assisting operation plan or operation. |- Assisting clinical treatment posture
ance Assisting doctors or their treatment |- Reporting to doctors - Prolonged
clinically posture
- Overexertion
Phone call 3. EEXI'A-H _E'ﬂ
] Room rounding Ay TIoARY] kAol dis EY¥E HH L
) VDT task AmE olgsto] AAAAE BAsHoH, HHe &
§ Registration/ booking oé/\]ﬂ‘g @‘?‘1‘1\3‘ 24_43 mino]%‘:}- Z_]_‘—_Q_-Z}%q] E}E}

Patient care
Nursing Exam/ treatment

Clinical assistance

Frequency (%time/day)

Figure 1. Distribution of frequency levels by nursing task in
work analyses (N= 27 nurses)
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Table 2. Outputs of REBA scores by nursing task in posture analyses (N= 27 nurses)

o REBA score
Nursing task’ Still images Mode Maximum
sampled
uLt TNLT Total uLt TNLT Total
Total 79 2,071 - - - - - -

Nursing examination/ 8 397 9 1 1 5 5 5
treatment
Patient care 11 284 2 1 1 6 6 6
VDT task 30 840 2 1 2 5 4 5
Room rounding 25 584 2 1 1 7 4 7
Phone call 5 36 2 1 2 5 4 5

" Two tasks (clinical assistance, registration/ booking) were not available for analyses in this study

T Upper limbs
T Trunk, neck, legs

E2 VDT ZA(B407H), HA<=3(5847H), AEAAH
A= (3277)), AR T (2847Y), AsFABR6A) 4013
T} REBA AF0l= VDT A3 AskakdolA Zuigh
24REsE B2 E YR UHA] FAEA
WL 13T FA 7Fs) 22 YERTE REBA
230 gt 19 dEE FGolA 4~77H P
F: FHOoE YEitt £3], B F]e] H9- 4
A(upper limbs)9] 44t A7} &2 =2
Ao Yebtd, THES 2P B9 B5/E/5HK
(trunk/neck/legs)9] F-2E3t ZpA|7}F vl £ 9
9420l Ao E Yehyith

(25 %time)T AWAAL/ZF(25 %time) ©|QT, 1
TS BA435(13 %time) Y SFE (13 %time), 9
F/5=(7 %time), ASFAAG %time) L YFEZ(6
%time) =O|ATh & A1) TERAL AFfol| A HEhd
oI5 7aAY] WIEo 9] AL L AU 1=
APt mekE AEZAHPark et al, 2014)°14 vehd
A W] &9 FF 2 Aot /il =, 3t
SAdo] FYsH wRE EFo] EFE HEAE ©f
&51o] 5019 7HoARE tiAto 2 AAE HAEZAMA
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AN 71 A 1270Y B9t e A oA S
o ZtsARY] Wik VDT 2d(42%), BAes
(40%), AHAAH/ARGBT7%), AFAAB4%), FAES
(18%), oo/ 5E(10%), YHEZ(%) &2&E YR

.5 RARE AR O I, WS ©9] 5ol gt
e v e 5= gAY Y HE Ao HlE &9
of ol TERAR}F HEXRANNA LAE o] gRl
H A2 ofu7t Sl ofnt &= RAOIA FUSH T
U DSAe] 2 QoF'E ARESE At 770 2
5o AoH 7teAe W 448 H-E &
ATt B, IERAPE A9 HAHE HERALL
AIE A FUS Aolgta Ert. gHH, 7ISARY]

55 JHYF, SAHGT, FARE, FAPFE=E
TFE5t] 211H A7HYou & Seo, 1997)%= ot ¢
F E= R EF 7|E0] Iith

ZAZA 24 At REBA 230l FHRIghe] A$-
VDT 23t AapaedolA 24, YA ZgEolA 13
o2 yeyton, digte] A tiRE AdolA 4~7
Ho g veht AAAQ1 SHolA 2Nk 7 A+
ZP3AY] ZARA AEs=(risk level)> W2 ols}
(low or less)Z Y=t Hignett & McAtamney,
2000). 1#u gt 24279 H$ 4A9 REBA
A5loj= YA A 73, 78/%/THE2] REBA &
Fol= SRHTOA o= 747t 7V =A YEHL
H, HErE2 SHmedium)ol et *BAE=F] 9] REBA
A51017F #3E H2 PAED] IYollA ERpe] AR
e, SAPIE AL 7HE 919] oeFRt BT HE o
L =2 53 gEEcy By, 3RE59] REBA A7

i
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o7} =34 FL2 SApolgoly o nA 52 5
2g Zlolt}. Janowitz et al.(2006)2 17889 7t A}
£ W2 E REBA #4& AAISH A3, B+ REBA &
FolE 51822 R}, Jeong & Koo(2006)+=
Heos AY 5 947 RS Aol )
REBA 242 AAIRE 23, Yol 47 (high)
I} o9 =2(very high) ]2kl H15l=¢ ol& & 7}
A A7+9] REBA #3e0] vls] &2 AtolA wg=
e I UTH

REBAE ©|-&%t ApAlEA oA ZAFMED WA
o AAE AT AL AFARY] HedE =0l
Sk Zlo]itt. Shin & Jeong(2008)2 ZAMEZH =
of Hlgto] SR FAFFHS HeHste] EAc= |
= AA AFU-82] 14 BleZ Yk X5t &
We&Z dHFAE 4 Jokal 5ok Park & Kwak
(2006)2 REBA 5= ©l&% AAMEAA ZFAH
% A¥eEo] 7MY =2 FHUiitE FHole HAlo] Ai
71e] Wt zpol7p A2 gkou= 7Pt RA AL AA|
7h 23 A GHHS 245k Zo] EHolgtal B
11 5F3It:. REBAE ©]-83F AAlEA oA it 2 A
ol 4 2 BAENY FAo dFE A
U= Qujo|tt. whA] o] AoA= B3 334 HA]
B2 MEGc= AFHET TS AEsto] AR
AS AASHA, 2o wEt HRIgk g
sto] BEAZANE A3t & Brletolnt.

2 dqe THHY USAE ddoR AAE dF
A g RN A9 EAS AT EHA MSD 9
et 4= Sl SAREE AAIsHIAF 3. o]
AT AR HERANIC R 1lotsly] ojf¥rial Hof A
AR 20109 AFTAA AERALRE TA JERA
7} o]ZojH K Park et al., 2010). AEZAI G50
34 ff A LR Y EFeF 5ol A
2 4 Qong ERAE By Ao RN A1
9] A= (reliability)olvh BF38(validity) & 4
AlZ12AF HE Ao|H(Park et al., 2009; Grooten &
Johanssons, 2018), A&2AF IHYollA QI7HE5HY &
A o] A" A% USA 5t 2 dolA
o] ZAE 2] o= St AE =
Table 2°f Yehd e} Zo], VDT &9l 4% 279
9] ZtSAIRHEE 30709 HY e =7}t upAESL, 2
F 33 MEFHoto] F 840719 HX|Fdo] FHE o]
REBA £42 AAIst=H FRigho] 23 o]l f

of

5

2 ok 1~

fr
J

ool
filo
£
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#ol 53 olQltk. ol VDT &g 9% v 244
Sk AAIR gt MSD 932 gutHoz W Lo
At 718 Aol o Jro| F7F $EE YRSl
9001 VDT 2] A &S oA 22 &+ A=A
ZAE AT skt AAAH R MSDE] T

Hglo] ofx] Hs| HrelAA] Al 9l o (Deene
O'Sullivan, 2009), cJ73s] MSD2] F&8R%le]
oA AA F= Aol A(Szeto et al., 2013), A%
oA TEHPHS MSDO] Y]] = FEeRlS
ook 783 ALY 5 ostuetal gdE. ol
S|4 SEY TtoAtol tis TEHHE o]-&5tod
nolE RARIEE AR JE4) HERA] Hedog
olgd 4 U Hyl o} HEXRAL A=e} §A AL
82 A% A3 gddo] oS dE MSD o
& ulgdo] 7hsd Aojtt.

E A= 48 IEHY SAE iAoz AAgH
TS SR o|Fojfith. IERAN] it
oAb SevEr S0l SAbkE IIBA B
NS EoF b gAE HES 4 glon=s 2 AA Y
IS BE o] 9m7|H IsAMA H&s]dl
At ZHo] At JFEALS 7H5A}] o o
gt oLF 8AZF 7|02 AQFE WESATF EXS
njoket Zlo|X|gk vt e HoJeh wf AR Aol HE-
e e o] FAEo] s Zdel it HE=
PFEA Aol vtdE 4 QIoith JFAEHAY F
A7 H FES ZA71A] = olof gk &

7 477k Basi,

1o 2
ool

V.2 E

A= 24 6719 FHHY SAkh: A3 277
o] YT FFshes B WERAE AL, 4
AmE o8t AT AGAA 242 5l
SAAY] WES AJAAY mE B AW =9k
AT A3, 2R F 7P w2 NEE UE
e 51 8AIZF VDT st A/ A =7t
25 %time ©0aL, 1 thE WAL W EAES 13
%time, 9%/ 5=E 7 %time, YAEZ L AR 6
%time <= Att. YA £4 BI}, REBA A501=
FRIgt] 739 VDT 2t AapariolA 24, v
ZAGEoA 1HoR et AAFeR A7l e
AHe] HARA AES W olskE wE I 1
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AU gk 24479 A9 A4A9] REBA AFoj=
HAESolA 73, 58/5/tHe9] REBA A3oj= &
ARSONAN 6oz 7zt 71 =4 UEiteH, 99
S o2 WHEQ . wekA FFEY SA
o] MSDE #otuxt & A9 JFEAT ZARA]
B4 Aok BHAes]et IES AAS 4 X
ShAA FEAESE AR Qg MSD 98-S sl
o] g3t

LAt 2

o e ARIPHRAATY ATIA(2010-AF
2-1004)2] ARolt}, 20104 TR BEATAR 2
g w58 I, S48 149 Fledrt Ugle.
o, ofe] selold AAIt HEAOR WEEYL,
BAY 27] AN WU A L oul ] Hx
slo] 24l At ol wgst Fgrx o
oAt Heol Fa)gr A Sel], BERA] Hofs)
ot 8 Y BAREAS BA e
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