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SREENOUL TUMMEE : THE APPLICATION OF MOTION ECONOMY PRINCIPLE
FOR WORKING METHOD IMPROVEMENT TO REDUCE WORKING POSTURE RISK AMONG CABLE
WIRE PACKING FACTORY WORKERS . ADVISORY COMMITTEE: PRAVENA MEEPRADIT, Ph.D.,

TANONGSAK YINGRATANASUK, Ph.D. 2021.

The objective of this research was to apply the principles of motion economy to improve
working methods to reduce the risk of working postures of 10 volunteer cable wire packing workers. This study
used a quasi- experimental design. Descriptive and inferential statistics were used to measure and compare the
results. Working procedures were investigated using Flow Process Chart and Rapid Entire Body Assessment
(REBA) was used to assess work posture risk. The results of this study indicated that working procedures and
awkward postures were twisting/bending/flexing the wrists, reaching, lifting arms and shoulders, exertion of
lifting/moving, flexing/twisting/lateral bending the trunk, bending/twisting/tilting the neck, knee flexion,
unilateral weight bearing on the legs, standing to work continuously for a long time. The number of statistically
significant reductions in awkward postures at post-improvement were twisting/flexing the wrists,
bending/flexing the wrists, hand and forearm reaching (p-value = .008, .005, .025), twisting/tilting the neck,
twisting/lateral, bending the trunk (p-value = .008, .014), flexing the trunk, knee flexion, unilateral weight
bearing on the legs (p-value =.002), and workers standing waited for packing (p-value = .025), respectively.
When the risk scores were compared with the REBA, it was found that the risk score at post-improvement (7
points) was lower that at the score at pre-improvement (13 points). In other words, the work posture risk was
reduced from very high level to moderate level. Therefore, the findings implied that principles of motion
economy could be applied to improve work methods by reducing the risk from working postures thar may

affect workers' musculoskeletal disorders in the future.
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Neutral Posture Awkward Postures

View#1
(minimal radial/ulnar deviation) Radial Deviation Ulnar Deviation
7
View#2
(minimal flexion/extension) Flexion Extension
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Neutral Posture Awkward Postures

Elbow Flexion Elbow Extension
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Neutral Posture

Awkward Postures

Shoulder Flexion

Shoulder Abduction

Shoulder Extension

Shoulder Abduction & Extension
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Neutral Posture Awkward Postures
Back Flexion Back Extension
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UHUAIINTZUIUMT 1A (Flow Process chart)

GEILT
- ’ ’;
UHUIMINOIDY .o AU ... VDA ... activity | doadu | wdy .
ik
-~ v o g Iy
waANA / 339 / minaw el @
- .‘t’:l‘l"
AINgI: 0
-~ o o a jthin
Faamham : Tegiu /Jimlg D
Ll [ D
T A AV
nsm
PUBITINS ot emmemeemmrressmmemons Y| P e
i
VAN £173) SR .
riey
BRI i /|1, [ =
AN | -, | o Aydnual WI0INA
(w3 ) uml
N[
O||D|OWV

80



UHUQIINTEUINMS A (Flow Process chart) (#8)
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nuulsediv Rapid Entire Body Assessment (REBA)

ERGONEMICS

A. Neck, Trunk and Leg Analysis Scores
Step 1: Locate Neck Position Table A
10-20° 2% In extension
+ +2 \ /
(& { L Legs 11213504
A " A\ Neck Score I 112(3/4
+
M \(/f Z M Tk 2 2345
Step 1a: Adjust.. Posture 3 2 45 6
If neckis twisted: +1 Score 4 3567
If neckis side bending: 1 B 41678
Step 2: Locate Trunk Position
oo In extension 020 TableB

Step 23 Adjust..
[ftrunk is twisted: +1
Iftrunk s side bending: +1

Trunk Score
Step 3: Legs
Adjust: ||
060')9
‘ Leg Score Score A
Step 4: Look-up Posture Score in Table A . 11
Using values from steps 13 above, 2 1|2
Locate score in Table A 0 HE
Posture Score A 4
Step 5: Add Force/Load Score 34
Ifload <11 Ibs. : +0 5 4|4
Ifload 11 to 22 Ibs. : +1 G 6|6
Ifoad > 22 lbs.: +2 7 (7
Adjust: If shock or rapid build up of force: add +1 Force / Load Score o AR
Step 6: Score A, Find Row in Table C o 9| 9

Add values from steps 4 &5 to obtain Score A, 10

Find Row in Table C. ScoreA 1
Scoring 12

1= Negligible Risk

23 = Low Risk, Change may be needed,

47 = Medium Risk. Further Investigate. Change Soon.

8-10=High Risk. Investigate and Implement Change TableC Score

11+ = Very High Risk. Implement Change

~ o B B W oro — W

8

©0 U B W W R

w

REBA Employee Assessment Worksheet

Neck

o v e
R I S
e~ o n W oW
w0 o0~ o B
- o e oL —
e~ o W ks
W e 1 o o

Lower Arm

o o0 L W o
© ~ W e s
W e o n e ro ko bo
W e~ B e

Table C

Score B

=)
=
=

12

©a ~1 o o W

7
8
8
9

o o ~1 o W oo
w o ~1 ~
w o~ ~

9(9(9(9
10 10 1010
999101011 N
101010101011 11 11

o o W B B W wn
© ~1 on W B W oo

W W G o U e~
o

91010101111 11121212
10101011 1111 1112121212 12
nnnnmRziz112121212
121212121212121212121212

Activity Score

REBA Score

Task Name: Date:
B. Arm and Wrist Analysis
Step 7: Locate Upper Arm Position:
) +2 90°-
} s
3 +
2045

Step 7a: Adjust...

If shoulder is raised: +1

If upper arm is abducted: +1

If arm is supported or person s leaning: -1

Upper Arm Score
Sten 8: Locate Lower Arm Position:

1 { +
( | 100¢ \
100"
Lower Arm Score
|460°

Step 9: Locate W{]st Position:

1 13% \ )
:; + +
3
i ) )
- Wrist Score
Step 9a: Adjust...
Ifwrist is bent from midline or twisted : Add +1
Step 10: Look-up Posture Score in Table B
Using values from steps 7-9 above, locate score in Table B
Posture Score B

Step 11: Add Coupling Score

Wellfitting Handle and mid rang power grip, good: +0
Acceptable but not ideal hand hold or coupling
acceptable with another body part, fair: +1

Hand hold not acceptable but possible, poor: +2

No handles, awkward, unsafe with any body part,
Unacceptable: +3

Step 12: Score B, Find Column in Table C

Add values from steps 10 &11 to obtain

Score B, Find column in Table C and match with
Score A in row from step 6 to obtain Table C Score,

Step 13: Activity Score

+1 1 or more body parts are held for longer than 1 minute (static)

+1 Repeated small range actions (more than 4x per minute)

+1 Action causes rapid large range changes in postures or unstable base

Coupling Score

Score §
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