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ABSTRACT

Objective: This article aims to report the results of ergonomic evaluation of some university laboratories. Background:
Laboratory researchers are at risk for musculoskeletal injuries during routine laboratory procedures. However, little attention
has paid to the working conditions of laboratory researchers, especially in Korea. Method: A checklist and questionnaire
was developed and used to analyze the work conditions of 27 laboratories of chemistry, biology and pharmacy. Results: It

was found that glove box, clean bench, and computer workstation are better than microscopy, and fume hood tasks, from

ergonomic point of view. Conclusion: No domestic guideline is available for ergonomic intervention of laboratories. Further

attention and studies are anticipated to improve the working conditions of laboratories.
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1. Introduction

R AR S S A, @27, S AEd A,
A Tk 2 Q]le] ojs) wAshs AR S=AA
Agke Sexor AgIRe] b Fot A T o

ot fEluetel s FEAAAE A 4578 AW
2] 60~70%5 AT JE2 A7 o)tk (Ministry
of Employment and Labor, 2012a).

dee 9Eel FAlsts AYAES ddon 227
e FHEN fdas 5ol 03?5101 gko v} (Jeong,
2010), Wigh e AT49] AP AFE Tt
AFAE dist #e AR os A2 A
AFAEoA B T AAASE T2 &5 &7t
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‘E = S N =
Wold] A1, TSI, 2F o] el Ao
(Fredriksson, 1995), A& AeA B == A3 65%

ool ZEAAAS o2t By vt glrk(Caskey, 1999).

£3], v3H (pipetting) 22 A&7l 7HeiA] = A
21 3, ' F A 3] oo HEEA, &5 4 o)

2%t ZAAAMZ 15t 71 EH_LPHO 93 zjo 7
o] AZXt} (Bjorksten et al.,, 1994; Raschke et al., 2005).
a8]a 93l 5o A3TFE o] g%t ?i?ﬁrx*o g ato]
A3t} (work bench) W &3-E (fume hood), S&42] (clean
bench) TollA] o]FoHt}, o] FAgefa] & 9l &rjeko)
HHE A2 & dl 8] o]7] A7) AlAlel] A&44Q1 AE

A5 1, g A9 =ol7F Yt =AY YolA
W5k d4bo]tH(Asundi et al., 2005).
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A8 A9 (Raschke et al., 2005) ol 7 AR 9157}
< N2 By A3, F3E, SUX], SBeks
Av]7 ZAAd], AFE ZAGd], F32 55 AFdGeE A
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1471, BE/AE 970, oFel/37 470) & H7Feksitt 371l
A A A= Table 13 2t}

e i

Table 1. The equipment analyzed in the study

Equipment n
Computer workstation 60
Work bench 48
Pipette 41
Fume hood 21
Microscopy bench 15
Clean bench 14
Glove box 12
Total 211
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3. Results
3.1 Working hours

Fo APFF o
o A F5= AM0Y
(146%)0) 7F¢ we Ao =
HEuks o) AR dEE AP Ao r A

A

AtH(Table 2). AFHZE=

3.2 Working conditions
3.2.1 Computer workstation

AR QIS Ao Ht Eole 752mmEA o]
A-gr-FHolA A (Ministry of Employment and Labor,
2012b)3ta Q= FAFE HA9E A 44 =] (600~
700mm) Bt} =& ZS ARSIl AA AgAAE
st A3, tidAke] 42.7%7F A7 =olRY w2 91X
7S SHEr AFE AYS st Qlth o= <13t

Table 2. Work pattern (mean(SD))

Type Fume hood Pipette Clean bench Glove box Microscopy | Cleaning
Number of responses 156 167 62 54 77 187
Average days of work per week 4.5(1.6) 4.5(1.5) 4.7(2.1) 2.8(1.3) 3.2(1.9) 5.4(5.7)
Average work period per day(minute) | 147.3(117.2) | 146.0(114.3) 87.5(68.5) 70.6(64.3) 69.3(66.7) | 63.9(56.0)
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Table 3. Work pattern by discipline(minute)

Laboratory n Fume hood Pipette Clean bench Glove box Microscopy Cleaning
Biology 40 474 160.3 84.2 128.6 80.9 472
Chemistry 125 177.8 150.5 82.5 55.0 66.1 722
Pharmacy 44 44.1 109.2 101.5 84.5 60.0 54.0
Total 209 147.3 146.0 87.5 70.6 69.3 63.9
o7y Sels ddol BAEH, o gl £ 919 T o] 45% o FEolA Blojue & Eol7b FAAET o

2R 5 Sl e 24} 1HAS] 56,77 8 oo
urh e OB ARSI AROH, ol e AW =
ol %F7] i3 % olF SelA AHEE] Wolr,

18], A 9 okE X FH(15em o), i—. g o
B2 vk SR B AF J1ES wEShe Qo ue
Tl (Table 4).

Table 4. Results of ergonomic evaluation of

computer workstations (n=60)

Factor Yes(%) | No(%)
Adjustable desk(or keyboard) height 0 100.0
Proper desk(or keyboard) height 583 42.7
Reduced contact pressure at desk edge 533 46.7
F;cir;irnrlg)om for lower arm support 933 6.7
Proper room over desk 333 66.7
Proper leg room 80.0 20.0
Proper position/height of mouse 933 6.7
Adjustable chair height 73.3 26.7
Proper chair height 433 56.7
Chair with seat back 100.0 0
Proper seat back 56.7 433
Stable seat pan 73.3 26.7
Proper distance between eyes and screen 46.7 533
Proper screen height(eye level) 80.0 20.0
Work duration per day(<4 hour) 40.0 60.0
Periodic rest break 333 66.7
Average 59.9 40.1

3.2.2 Workbench and chair

ARE RIEZF 7 B H4F 800(793~
812)mm= Stk o] 27 oA AAAAE A3
A3}, 24} UPA] 89.6%7F B8 FPEE ol A g

A ol

2 UebgthFigure 1. %, 9ok A5k 9ol @)
o AHE U ol SAE Arfek 2oiM] AHEEH ko
W oivk Sl ol bk W MM AFsH: 3
Folls BT} vobd Slelsl BE Gojol Bk, wat 4
Gl Wl thelg We 5 ol g7to] Qi A9 189%
o Bakstsic. whetd olate] globd AR w= A
Wl el We 5 glorw AAE Al Aol &)
a4 Helg Syolel 71 71 gl wRGo! WY
ek, et ool ool 9koke wl FEA} Belt ¥
2 A A1EE8.4%) S Yor, AFTh 919 ol
Al 4744(62 5%, A 7447t ol
% AH(100%) ] #335TH(Table 5).

Figure 1. Work bench

Table 5. Results of ergonomic evaluation of work benches

(n=48)
Factor Yes(%) | No(%)
Reduced contact pressure at bench edge 0 100.0
Proper room for lower arm support 375 62.5
Proper leg room 18.9 81.1
Proper bench height 10.4 89.6
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Table 5. Results of ergonomic evaluation of work benches
(n=48) (Continued)

Factor Yes(%) | No(%)
Less than.z hour work per day at 80.0 200

fixed position

Adjustable chair height 375 62.5

Proper chair height 11.6 88.4

Chair with seat back 69.7 30.4

Proper seat back 58.2 41.8

Stable seat pan 69.8 30.2

Average 39.4 60.6

3.2.3 Fume Hood
TS e ol A Bk o =2 844 (775~

917 mm= 39eh web Baehs} vprb = A
ﬂﬁq—a—m o L% slob 329 %8 Gofob s (Figure

globd Aol U ol Aele] 912 Bele A
01 e Ee el B 5 e 3 oklEe A

AF e ClfEatel U A A8 gk olelw
FAGOR Q) 53 Bt 2 99l AARAL 2A
# o ek u} 7 9) Ak Bkl 53.0%7) e

Figure 2. Fume hood

3.2.4 Microscopy

Av)7 2ol w3k %?Eﬂ A 2 o= A A F
ZFo] 9112 (100%), gkl
Ao] BV 80%), A} Ao olgZo] X%

Table 6. Results of ergonomic evaluation of fume hood(n=21)

Factor Yes(%) | No(%)
Sedentary work possible 23.8 76.2
Reduced contact pressure at bench edge 333 66.7
Proper room for lower arm support 0 100.0
Proper leg room 0 100.0
No discomfort by glare 57.1 429
No discomfort by noise 42.8 532
Proper back posture 333 66.7
Proper neck posture 23.8 76.2
Proper bench height 23.8 76.2
If:ess than 2 hour work per day at 49 571
ixed position

Average 0.0 100.0
Aoz qtetEE A4 (80%) o] HAYSIATH Table 7). o2
Azl 22t -2 (100%) ©] H= ’“01 = A Zgat
AE Fsta A (Figure 3). 21745 AdejolA 188 &}
A FABH H 2 927t EHT w7 ek &
v HE Y thFEo] g El Aol #jo] o] Fof
o] wEba] F3h o7 F-917F vl 2 dEivE #5=
FHtel glek

Table 7. Results of ergonomic evaluation of microscopy work

(n=15)

Factor Yes(%) No(%)
Adjustable bench height 0 100.0
Reduced contact pressure at bench edge 20.0 80.0
Proper leg room 0 100.0
Proper room for lower arm support 0 100.0
Adjustable height of lenses 20.0 80.0
Sedentary work possible 533 46.7
Floxblepsiionet i
Chair with seat back 66.7 333
Proper neck posture 0 100.0
Proper shoulder posture 66.7 333
E;c{zz tggrsli t2i011110ur work per day at 100.0 0
Periodic rest break 0 100.0
Average 31.1 68.9
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Figure 3. Microscopy

3.2.5 Clean Bench

765(745~842)mmE &

=
=
= 9 A EE}% & A_O_ Sk, o el ok ?
o) -
jo

P

z7olgith. 1y tElE Ws T e Fto] B

9 (64.3%), FFE9 7R ol ;q;q%@o
= A97F BH(50.0%) (Table 8). ©]|& <13 & -9
ZAAANZE it -2 -8 TH(85.7%) (Figure 4).

Figure 4. Clean bench

Table 8. Results of ergonomic evaluation of clean bench(n=14)

Table 8. Results of ergonomic evaluation of clean bench(n=14)

(Continued)
Factor Yes(%) No(%)
Proper neck posture 14.3 85.7
Proper work height 85.8 14.2
fIjess thaq 2 hour work per day at 500 500
ixed position
Average 60.7 39.3

Factor Yes(%) | No(%)
Sedentary work possible 100.0 0
Reduced contact pressure at bench edge 100.0 0
Proper room for lower arm support 50.0 50.0
Proper leg room 35.7 64.3
No discomfort by glare 50.0 50.0
No discomfort by noise 50.0 50.0
Proper back posture 71.4 28.6

3.2.6 Glove Box

= HEkAS] 2] Fol= HlwA FEst o Ut
Atk 2eEu G 1x]el ;M Ft A AME A 3l
A (100%) $F g0 = Q13 BAHS(75%)0] & Ao
2 YUelgth(Table 9) (Figure 5). AdA}e] 7 zo]ol|A
28S 543 A3 A 73.0(69.8~76.2)dBE FIFE
(69dB) 1} S=HIX] (68dB) °ll H]&| Aoz =A e}
whet.

%

Figure 5. Glove box

Table 9. Results of ergonomic evaluation of glove box(n=12)

Factor Yes(%) No(%)
Proper work height 83.3 16.7
Proper back posture 75.0 25.0
Proper neck posture 75.0 25.0
No discomfort by noise 25.0 75.0
No discomfort by glare 75.0 25.0
Proper leg room 100.0 0
Anti-fatigue mat 0 100.0
Average 66.7 333
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3.2.7 Pipetting

99 AP &k FEE IS RHRA o R ALEske
24 )3 AMgHEo] 26.8% 2 e 53] 4] 1)
o] 7 HHg s & u AX|EIES HEH o FE
=4 o] u] F2+= o] Ht 1.2(0.5~4.0)kgo 2 T}
A e SR gAY, T3 ¥ Ao)rl 257mm
2 vjx4 71 HolojA] AlFE w && =o] Fofof s
(Figure 6), 724t 29w Q] £0](70.8%) &} &= F-
AAs AUAA (63.4%) 7t FAI oI A (Table 10).

g3E2 ANkHQl AR Aol g dlE 4]l APoE A
EAES AFAol A9 dA HPAZ] 57~88% FE7}

B zolof djdE AE=Z W3k 2ot} (Bjorksten
et al., 1994). I3Y Alof| &7l 4 &5 Ho= 72y
59~893] A9 HHEARl Fo] o]|FoAm &7 7}t
A= T2 U0l =E55F 5% 5] FUHHQl 3o

t destal, ARehs gole] Aol met 11% 49 7

>

o -
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Figure 6. Pipetting

Table 10. Results of ergonomic evaluation of pipetting(n=41)

Factor Yes(%) No(%)
Powered pipette used 732 26.8
Proper pipette shape(grip) 80.5 19.5
Proper finger pressure 36.6 63.4
Proper wrist posture 36.6 63.4
Proper work height 29.2 70.8
Periodic rest break 9.8 90.2
Average 46.7 533
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4. Conclusions
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