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Ergonomic Risk Factors and Musculoskeletal Symptoms among

University Laboratory Researchers
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ABSTRACT

Objectives: The aim of this study was to determine the prevalence of symptoms relating to musculoskeletal disorders(MSDs) and
investigate the risk factors among researchers at university laboratories.

Methods: 209 researchers were included in this study, drawn from 27 laboratories at three universities in Korea. Checklists for
MSD symptoms and risk factor assessment were utilized.

Results: The symptoms checklist showed reliable results with Cohen's Kappa 0.33-0.56, percent agreement 81.0-96.8%, and
correlation coefficient 0.41-0.63. The overall prevalence of MSD symptoms was 68.9%, while the prevalence in specific parts of
body were as follows: shoulders(47.6%), lower back(46.9%), neck(46.9%), knees(25.4%), wrists(20.1%), elbows(13.6%). The
symptom prevalence among women was higher than among men(OR 2.67, 95% CI 1.37-5.18). Daily exposure time was observed
to be a significant risk factor for developing MSD symptoms(OR 2.14-6.07).

Conclusions: This study suggested that repetitive pipetting and static work posture are the most significant risk factors for MSD
symptoms among laboratory researchers.

Key words : laboratory ergonomics, musculoskeletal disorders, checklist

LM E AP AAEe] ZEAAEE dgo] A o=

R FA= QAR A 89 SHlA Hu A

vt ZEAAES Y A9k 2 2000 o A ATAEE o9l ok AgAle] 4 Fagt ¢l
S0l §43] S7ksk] 20069 o) RE= g ek goloms uheAel mHE, AR A9, |
o] 60% o/de] Hf-&a Holal gl A 2011del W A, Tear ohepet ARE A A o #AlE
= 67.4%(4,8857) & o8] Abdr ZANA 7 e dide= AAskar Qlth(Caskey, 1999). AEA
%83 v%2 ARk IHMoEL, 2012). ATAET WAE JEHQ WS F2 283} &

*Corresponding author: Yun Keun Lee, Tel: 02-490-2088, E-mail: lyk4140@hanmail.net
Wonjin Institute for Occupational and Environmental Health, 568-1, Myeonmok3,8-dong, Jungnang-gu, Seoul 131-831
Received: June 18, 2013, Revised: July 11, 2013, Accepted: July 16, 2013

307



308 023, 0|93, WY, BEA, 0|, L3I

Az HPOH\,]-’,:X]é, OurE RS L Q= %O]Ui(Fre—
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3 ARAle] ekt BAlL S ukE el wug,
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4) T glo] &5 71E wol ol =0l &El=
AAASE o) f1ES == AHAD
5) 325 =olAUQRE o)) doz HlE AHA
6) S SO|AWH20E °]4) dor HE AHA|
7) @7t FEHo| ofgfjHo] A&HFor w=
ARA|
8) s fIAofl AATE FF A A= XMI
ZF 91 adlof k&R A AR =
A a8l H7 HH(WDLL, 2000)°4 A ﬂ U=
=E AR 243 olh)e 2st=A1E A5k
= SATHERE AU 19 447 o).
oloh 2L 91 a9 4 fﬂxm A7t B 4
YEE A=A AES Autele] 2357 HHOR ZAR
A=A Test-retest) & A2 Uﬂl A zAbol St
QAR % 957 ol 9lek 7o) 913 @l =
7ol ta) Aol AR AlAlge} wiR
Z| & (Percent agreement, PA) 2 1o &J3t AUx
=8 2gst] §istol AL Kappa ASE H4I5H
gtk QIhEekA S1d aolst AW et v o

ofi7] $lste] T wie] A HAsigon,
AR 1 7 FHELR) ol JFe Fi

& ¢olH 7| Yol FHEALALS AA

o
52
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1. &8 AlZE
TEAA RS Uy
Fo Al gt 19
(Table 1). 71 A7} AFEZ ol gat A7 AN 2 9
2o Al 1 2A1ZF o ARERTH= SHAE 75.1%

Table 1. Daily laboratory work hours of the subjects

= st o

0%

s MBA GITAISS TBAAWE 28 2017 4 309
2 7P e HIFS APSRITH1 Y 4AF oV 44.6%).
7 ohgo] B ALE(0.1%), & T AH25.8%)°]

71ek SRINA(7.6%), A H(6.2%), eI upa
(3.3%), AIH AAQ29%)S A% AgF ulEo] WA
ehuh A e 24 AR 92.8%7F 190 13]
oA AlA gt

= &

A /\17‘}-‘% %’%Z"ﬁlé‘% AF 83 =& At
W peo] ok E AT An 4 uF Qe
A AZroz AR A4S Aoleti sl ALt F
FE Agom BrbHt AR APAL daos
3} Bjorksten et al.(1994)2] <3tof ojstH uj=l 2y
2 A AF AIZEY] 57-88%E HIHEE ZHglo s Wy
o Qleh =3 URbARl APAS e R 3 A
TFolA = T3l o83 A Aol 7Hd H|Fo]
Sl Allo]od, o] A4S tFio] gt FHE 1
of| 4] o]FoXIchal Skcl(Asundi et al., 2005). =, A
4 ApAEe] RN AR g Fast

9] Agle AY 2HE A% AHe Ao, ol
PeE A By 2 Ml gFsel Adveks
o

2. H3=2E MR
913 @9l AFYAEL] RARARARLS] FHE ¥
© oA 04 o] iE Ko o= A=
Fdol = ﬁzi H7HE 9 tkp < 0.001). 53] 7
T, olE] AL ok s WUk
g2 74]T7P 0.6 o) FLe 2 vl &2 ¥

A7t ‘zli‘% &5 A =04 Ao

il

-

IO

Daily work hours

Laboratory work Total
0 <1 hour 1-2 hours > 2 hours

Computer work 0(0.0) 14(6.7) 38(18.2) 93(44.6)" 209(100.0)
Pipetting 23(11.0) 71(34.0) 52(24.9) 63(30.1) 209(100.0)
Fume hood 45(21.5) 75(35.9) 35(16.8) 54(25.8) 209(100.0)
Clean bench 125(59.8) 33(15.8) 35(16.8) 16(7.6) 209(100.0)
Microscopy 124(59.4) 59(28.2) 13(6.2) 13(6.2) 209(100.0)
Glove box 141(67.5) 51(24.4) 10(4.8) 7(3.3) 209(100.0)
Cleaning labware 15(7.2) 128(61.2) 60(28.7) 6(2.9) 209(100.0)

"> 4 hours a day
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Table 2. Reliability of the self assessment checklist for ergonomic
risk factors by test and retest(n = 95)

Risk facors (R reement(%) coetfen
Computer work 0.62° 81.0 0.49°
Repetitive, wrist/fingers 0.55" 85.3 0.52"
Awkward posture, wrists 0.41" 87.4 0.33
AWk:lVlirli Dostue, 0.51" 9.8 0.56
AWk]V;i‘sdbgg’lft“re’ 0.60" 92.6 033"
Awkward posture, neck 0.56" 85.3 0.56"
Contact stress, forearms 0.63" 88.4 0.49"
Static standing posture 0.58" 83.2 0.50"
* p<0.001

< S HAK(Table 2).
UA &S B FHolA 80% ol de

2 57 uEr

ok 531, 0171(96.8%)2} 5 2] F-9 2FARFA(92.6%)
9} Zro] =2 M7} 2 Hojo] Ax|go] ArFo g
e

ol ofsff vebd = e 9] A=E 245
Sfstol Kappa A8 Az 1 Ak &5 A
Aot &) AA7F Zk2F 033082 F7F A o] Algeg
Tteh= 7124 040 25HA| %’611 ﬂﬂiﬂ Tha
2o Aoz YeEhygthLandis & Koch, 1977). 1 ¢
U] gF0] 7R A= 0.49 ~ 0.56 Hof FXH A
Eo AF=E Hiith

9% a0l WrhEe) AREE Hel 2ALYAL A
A& w9 = Ui oy S5 5919 Ao}
Kappa Al5== Atd o &2 AZ|erp 22 ks Hal

SHUSL 2o} E7]
7t ol & °z§.‘ ael B3 HA =] 9l
Ao welt, ANlHen fut g vy £
o] 2 AAl Bt A AlF =T} Rolx|= Aoz
B35} QJci(Viikari-Juntura et al, 1996; David & Nord-
strom, 1998).

A7} Wbl elat 918 ) WAk AeEt 7hs
Ko Sik. Lee2005)0] Aol eJsil 47} 7} 2
b ARF Hoh Aabol vlE] 105.7 ~ 122.6% A=
B 7tE AR B39 o, Lee et al.(2010)9)
AT A e &/EE, TRA], 5 7919 g7t v
Lo] AF oz =7 velt Hrp Axte] AFmErt
AolH e e Aow BaEYr. ojsh 2 2}
=< Fud o 97 & At BrhEE N de
17 T Y 5L B 3719 N Ao} o
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w

P8l R0 LEEN
A J7HE B8 AALE AAAES o485t
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0% ol wE AZHS WIISRICKTable 3). A AT
2 ApAIO] 1 = ARbo] 2417 o) wi(FH+HE
ZFol o 4A| 7L o)Al o7} QT Aejor BES
< 7IEe Aty S 230 RS B7ISIIEWDL,
2000). 7L A3} AEE 2 A|7ro] 1 447 o]Akel
BTt 446%2 71 A Urebgom, ek 24 2
/\1] Eﬁoﬂ/\ib Az o] A M2 A ZF SoF A9)
= AA(31.6%), & F91 o] FAHTE 24 21A|(23.4%)
oAl 1Y 2417 o4 =EHtE SH Bl =4

[‘

L

Table 3. Daily exposure time of ergonomic risk factors in the university laboratory N(%)

Daily exposure hours

Risk factors Total
0 <2 hour > 2 hours
Computer work 0( 0.0) 52(24.9) 93(44.6)" 209(100.0)
Repetitive, wrist/fingers 45(21.5) 125(59.8) 39(18.7) 209(100.0)
Awkward posture, wrists 57(27.3) 111(53.1) 41(19.6) 209(100.0)
Awkward posture, shoulders 21(10.1) 176(84.2) 12( 5.7) 209(100.0)
Awkward posture, low back 74(35.4) 121(57.9) 14( 6.7) 209(100.0)
Awkward posture, neck 61(29.2) 99(47.4) 49(23.4) 209(100.0)
Contact stress, forearms 29(13.9) 158(75.6) 22(10.5) 209(100.0)
Static standing posture 125(59.8) 18( 8.6) 66(31.6) 209(100.0)

"> 4 hours a day
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Table 4. Correlation coefficients between daily exposure time of ergonomic risk factors and laboratory work time

Laboratory work time(n=209)

Exposure time

Fume hood Pipetting Clean bench Glove box Micros-copy  Cleaning labware
Repetitive, wrist/fingers -0.001 0.429" 0.185 0.132 0.030 0.350"
Awkward posture, wrists -0.139 0.382" 0.157 0.245" -0.047 0.286"
Awkward posture, shoulders 0.308" 0.221" 0.213" 0.023 -0.073 04117
Awkward posture, low back 0.256" 0.130 0.130 0.167 0.048 0.045
Awkward posture, neck 0.002 0.210 0.044 0.211" -0.015 0.111
Contact stress, forearms 0.120 0.141 0.201" 0.019 -0.226° 0.084
Static standing posture 0.408" 0.293" 0.043 0.220" -0.054 0.360"
p<0.05, "p<0.001
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Figure 1. Symptom prevalence of musculoskeletal disorders by
body site(n =209)
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Table 6. Differences of musculoskeletal symptoms by daily ex-
posure time of ergonomic risk factors

Subject characteristics Symptomo OR" 95% CI
prevalence(%)

Male 61.5

Gender 2.67 1.37-5.18
Female 81.0
20-29 69.6

Age, years 0.79 0.34-1.81
>30 64.3
<2 58.3

Laboratory 1.84 0.94-3.60
career, years >0 72.0
. Master’s course 66.7

Education 1.32 0.72-2.43
Doctor’s course 72.5

Daily exposure Symptom” 950

time of risk factors prevalence(%) OR 95%
<2 hour 15.5

Awkward posture, 3.50 1.64-7.43
wrists > 2 hours 39.0
<2 hour 452

Awkward posture, 6.07 1.30-28.4
shoulders > 2 hours 83.3
<2 hour 46.2

Awkward posture, 1.56 0.52-4.65
low back >2 hours 57.1
<2 hour 42.5

Awkward posture, 2.14 1.11-4.11
neck > 2 hours 61.2
<2 hour 18.2

Contact stress, 2.81 1.00-7.94
forearms > 2 hours 36.4
. ; <2 hour 17.6

Static standing 3.45 1.80-6.62
posture > 2 hours 42.4

: Symptom : symptoms of any body parts
OR : odd ratios adjusted for gender

http://Aww.kiha.kr

: Symptom : symptoms of the same body parts of risk factor, those
who experienced symptoms either once per month or
for longer than a week over the last year.

"OR : odd ratios adjusted for gender
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