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ABSTRACT

Objective: The objective of this study was to evaluate a work of building cleaners using the ergonomic methods.
Background: Previous studies about cleaning worker describe typical physical demands of this work. They found that the
most significant risk factors associated with the physical work of cleaners are static loads and repetitive movements and
high output of force. Method: A head of ergonomics estimation was work analysis(define of combined task, work tool,
work time and frequency of combined task) and posture analysis of worker. Results: The results showed that combined task
of building cleaners was classification sweeping, mopping(wet), mopping(oil), moving barrels/carts, dumping trash bags,
scrubbing, arrangement of cleaning tool, arrangement of circumferential, moving of cleaning tool, and waiting. The work
time of combined task such as mopping(wet) and scrubbing indicated high ratio. The posture analysis of building cleaners
indicated high value in bending of the head, lower arm, and hands. Conclusion: The findings appear to indicate that
building cleaner were related to high risk of work-related musculoskeletal disorders. So, building cleaner would be required
an interventional strategy, improvement of cleaning tools and working environment. Application: If ergonomics rule can
be integrated into existing cleaning tools and work environments, the risk of occupational injuries will be reduced.
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2.2.2 Posture analysis
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Table 1. Posture analysis criteria

Body Classification Criteria

Neck 0° or Straight

Upper arm Below 90°, More than 90°
Upper 5 .
ody Lower arm 0" or Straight
Hand 0° or Straight
Trunk Below 45°, More than 45°
Standing Feet are only supported by the ground
Standing with | Feet are supported by the ground
bending knee | with bending knee
Walking Walking more than two steps
Lower

Part of the body mass is supported by

body Leaning
the external object

Sitting Body mass is mainly supported by

ischial tuberosity

Etc. Kneeling or squatting
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3. Results

3.1 Work analysis
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Table 2. Combined task of building cleaners

Combined task

Mopping Mopping
(Wet) (Oil)

Dumping
trash bags

Moving
barrels/carts

Scrubbing Arrangement | Arrangement

of cleaning tool | circumferential

Moving of
cleaning tool

Waiting
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271 M2]7] Moving barrels/carts), 7] (Scrubbing), %

A% A (Arrangement of cleaning tool), ¥ ¥
(Arrangement circumferential), FA%=7 R (Moving of
cleaning tool), ™7] (Waiting) 24 & 107} w9 &4
T3kt Table 2).

AT HA 2L AR (FHol: 86cm, &3tolEd:
12cm, 7411 0.2kg) & AFE-3te], BE, Al g4, WA,
7oA, AREA viere] AH71ES £o] Kot 2dRY|(F
4ol: 66.5cm, Z°l: 35cm, =5olEd 9em, FA: 1.5kg)
of £of Tz gdolrt. =] #ge] Al 2GRt Bzt

EE\:

FE B FAE Algeke SR stk 24U

2

A 3.1kg) & o]&3to] wiete] &3 AXE AA=
Zedoet, whel ZAde] AHE At didHEE B 4
£ ARk £7re® oSl

715ddd A9 2dud A9 vlseetA 71EdA
dl (FZ°] 140cm, YH] 90cm, &&= 9.8cm, FA:
4.3kg) & o83t d= Ul vieE w113 &o] v 3t
7] flst ZAdolrt. el AL AHE At 71EddE
AREEE] el dS AlFEtE SR g2kt

28| 7] v]9-7] A ZF Aae] niAE 2 d)7]E WE-e]
2#71& 7do] vl-$-= Adolrk 287] Hgr] AgS 2
7] H]$7] 2] ¥ ol% F}E(F4o] 73cm, AE 50cm,
HHAE 8em, It 5.0g) & AFEdt] 27 e FE A7
oy 28] FAROE B Agoltk =9 AYe] Al
AL ZAGAL 2715 vl9-7] fl8te] 28 e s e <
ko2 Agolstgitt w7 A4S E4d, FAVE o] g3t
s el A 9 o) - A7), %, ZE, A dEs
e BE A4S geitth @ A9 AlHS ARt &
Ay FAME AR AAE AEEHE SeE st
Atk

AATT A7 Y2 AR didd, 7154, £4d9E
B dofujo] . el FElshs Zgdolvh @l 29
A A FAETE B0l A Yol = Sos

elstsitt. 9 e AYS Hx
z%/\7] PAZIEN) zﬂ/\]- oz} =2 Aesks #doln) g #
A A At EEES @30}7] Al&shs &
= 7(*-401'03‘3]' AEET 9 Y %

371 §18 Aad = —‘%Jﬁ}t— Aot 4

Z}‘?jﬂ ARE AGAE FaTE B 7o A7) Al&e)
= oo R Fosgitt g 99 76-4 o &Y 9]
o] A3 A gl w2 Avsith A4 2ae
T A AYETF= Table 37 2t

g 2AE A BGE HIARES A2 2658 (A4 1),

2002 (F44F 2), 2752 (F4AF 3), 286w (A 4),

2 & 2 4y (F4do] 153cm, &=3ol=4 9cm,

Table 3. Tool of building cleaner

Cleaning tool

Broom Dustpan

Barrels/carts Oil mop
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3.2 Posture analysis
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Table 4. Work time(min) and frequency(number) of combined task

) Worker 1 | Worker2 | Worker3 | Worker4 | Worker5 | Worker 6 Mean(SD)
Combined task
F T F T F T F T F T F T F T
Sweeping 16| 13 4 30 15| 23| 15| 53| 26| 24| 15| 27| 27.9(10.8) | 43.8(27.8)
Mopping(Wet) 30 73| 24| 73 31| 69| 11| 42| 20| 77| 11| 29| 38.9(17.4) |111.1(42.0)
Mopping(Oil) 2 7 1 8 0 0| 11| 46 4| 11 32| 77(73) 32.3(32.0)
Dumping Trash Bags 16 | 32| 12| 10 1 5 7 1 0 12 | 13.8(12.3) | 25.4(21.5)
Moving barrels/carts 10| 16 6 3 4 4 13 3 5 8| 36| 10.1(6.4) 23.5(26.5)
Scrubbing 1| 51 19| 46 8| 58 61 | 47| 62| 13| 27 | 32.2(25.3) | 93.0(19.6)
Arrangement of cleaning tool 17 28| 27| 28| 34| 49| 18| 26| 27| 45| 25| 22| 454(144) | 61.0(17.2)
Arrangement circumferential 8 31 10 51 18 2 2 1| 16 51 12| 15| 20.2(10.2) 9.5(10.8)
Moving of cleaning tool 47 | 24| 13 5|1 52| 56 3 1| 19| 19 7 8 | 43.2(36.2) | 34.4(34.5)
Waiting 20| 17| 13| 20| 23| 13| 30| 37| 20| 40| 15| 22| 37.1(74) 46.0(16.8)
Total 177 | 265 | 129 | 200 | 187 | 275 | 104 | 286 | 183 | 309 | 122 | 231 277 480
*F = Frequency, T = Time, SD: Standard Deviation
Table 5. Distribution(%) of work posture
Upper extremity Neutral Bending Twisting Bending & Twisting | Invisible Total
Neck 31 55 4 8 2 100
Left 56 43 - - 1 100
Upper arm -
Right 48 48 2 - - 2 100
Left 22 77 - - 1 100
Lower arm -
Right 22 78 - - 0 100
Left 41 57 - - 2 100
Hand
Right 29 69 - - 2 100
Trunk 41 42 14 1 2 1 100
Standing Standing with | Walking Sitting Etc. Invisible
Lower extremity bending knee
47 4 47 1 1 - 100

*Upper arm 90°, Trunk 45°
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Fo] = Yelten, sixE A717F 72%E YERILE 7]
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o, g 45° oo PR ngo] 43%E AA|E3Th
A= A7) A7 75%8] vlE-& VrERTE 287] W
7] ZAge A TR B B4 dgken, A= A
7] A7t 76%E WEFRTE §71 2 e AR A &
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Table 6. The most Common postures for each task(%)

Segment Sweeping | Mopping Mopping Dumping Moving Scrubbing | Arrangement of Arrangement Moving of

& Time (Wet) (O1il) Trash Bags | barrels/carts cleaning tool circumferential cleaning tool

N Bending Bending Bending Bending Neutral Bending Bending Bending Bending

Time 45 54 56 51 83 46 48 49 48

LUA Neutral Bending Bending Bending Neutral Neutral Bending Neutral Bending

Time 78 62 57 57 67 58 69 46 69

RUA Bending Bending Bending Bending Neutral Bending Neutral Bending Neutral

Time 49 73 65 64 71 71 55 54 55

LLA Bending Bending Bending Bending Neutral Bending Neutral Bending Neutral

Time 60 89 79 73 56 85 58 93 58

RLA Bending Bending Bending Bending Neutral Bending Neutral Bending Neutral

Time 80 97 90 68 66 94 85 88 85

LH Neutral Bending Neutral Neutral Neutral Neutral Neutral Bending Neutral

Time 85 49 48 56 64 64 54 61 54

RH Bending Bending Bending Neutral Neutral Bending | Neutral/Bending Bending Neutral/Bending

Time 55 65 75 59 68 87 50 73 50

T Severe Bending Bending Severe Neutral Neutral Neutral Neutral Neutral
bending bending

Time 41 73 48 43 89 44 54 73 54

Lower Standing Standing Walking Standing Walking Standing Walking Standing Walking

extremity

Time 72 72 85 75 76 68 89 87 89

*N = Neck; LUA = Left upper arm; RUA = Right upper arm; LLA = Left lower arm; RLA = Right lower arm; LH = Left hand; RH = Right hand; T = Trunk

Akt AT e 22 FEet 4% =S Al
A F-LlelA T AL vlEo] A YERTh Sk
271 AA7E 89%F AASFATE FH e 2¢le] AR
A A, B 49%, LEBE 9F 54%, oFE (3 93%,
88%), £(zk 61%, % 73%) oA 52 nl&o] #=A
Elgton, slgle T AAE & vlES AAElh o
e 7] 87%% UEFATE HAET &uF AS = 48%,
A% 97 69%lA TR AAZE A YERen Sl
Y A7 54%E e A= 27 A7 89%E
e

4. Discussion
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