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LRt aB XA TEERZEER T

A— ik EABRMERULA) LA L TR TR

fEET WeEAERRESM  UEIRE/AERT BrtmagsRS  REESE P

I,é = 5] n=21) (n=104) (n=16) (n=76) value*
K mean stddev mean stddev mean stddev mean std dev

TFE 2.32 0.40 2.38 0.52 2.66 0.36 2.11 041 <0.001

#200/m20°fH B R 0.26 0.11 0.31 0.16 0.17 0.09 0.37 0.17 <0.001
1%200/5(j20-45°fE  0.37 0.11 0.33 0.13 0.40 0.16 0.38 0.14 0.086

Bii45°-90°{H 2 0.28 0.12 0.24 0.13 0.28 0.12 0.20 0.14 0.003
B >90° R 0.10 0.10 0.12 0.10 0.16 0.12 0.06 0.08 <0.001
BEEEE 0.06 0.08 0.11 0.12 0.06 0.09 0.07 0.10 0.024
s 0.07 0.09 0.09 0.09 0.16 0.13 0.09 0.09 0.019
HxXiE 0.02 0.06 0.01 0.06 0.00 0.00 0.00 0.02 0.008
TF 1.63 0.16 1.63 0.16 1.71 0.21 1.60 0.15 0.008
60°-100°158 8} 0.39 0.17 0.40 0.14 0.32 0.10 0.43 0.14 0.012

0°-60°8% > 1008 062 0.17 060 014 069 0.10 057 0.3 0.010
B 0.02 0.06 0.03 0.06 0.04  0.13 0.03 0.05 0.010

FhE T 3.19 0.35 3.35 0.34 3.28 0.37 2.95 042 <0.001
O°BRER 1L 0.01 0.04 0.01 0.03 0.02 0.04 0.01 0.02 0.337
15° F-15°TF 0.30 0.18 0.26 0.15 0.27 0.15 0.42 0.22 <0.001

>15° L <15°F  0.68 0.18 0.71 0.18 0.72 0.16 0.58 0.21 <0.001
SO 0.53 0.22 0.63 022 0.57 0.23 0.40 0.22 <0.001

WA A RER 1.33 0.20 1.30 0.19 1.42 0.23 1.35 0.26 0.175
P {f it 0.67 0.20 0.70 0.19 0.58 0.23 0.65 0.26 0.165
15 i Hil 0.33 0.20 0.30 0.19 0.42 0.53 0.35 0.26 0.152
T ARG 7% 3.77 0.31 3.89 0.46 4.10 0.35 3.48 0.47 <0.001

* Kruskal- Wallis test  ** EALABEHS @ @48 54 ~ THE - T2 S RIEAISRndex) 5 &

A= BRBREFRHERULA)TREYBHRELE TR THRK
WEABERN  UEIEE/AERE BRRRASG afEaR

==

f‘gm@g (n=21) (n=104) (n=16) (n=176) Valie*

- mean stddev mean stddev mean stddev mean std dev

SEER 2.28 0.49 243 0.41 2.63 0.45 257 041 0.004
0°- 10°H{ 0.33 024 025 024 023 0.23 0.17 021 0.006
10°-20°Fij {8 034 024 035 0.21 037 021 037 020 0.762
> 208 {tE 0.16  0.18 0.29 020  0.19 0.25 040 024 <0.001
BEERAh 0.17 0.18 0.12  0.11 024 0.8 007 009 <0.001
SEER AT Y 0.10 010 0.11 0.14  0.11 0.11 0.17 013 <0.001
ST (A 0.02  0.03 0.04 006 004 008 0.04  0.06 0.284

B RugEn: 272 041 2.70 0.45 3.06  0.49 266 035 0.034
OEXER I 0.00  0.01 0.00  0.01 000 000 000 0.0 0.344
0°-20°8(1 & 052 021 062 023 034 021 0.65 023 <0.001
20°-60°%1 Ji 0.35 0.15 0.28 0.19 042 020 030 021 0.027
> 60°Hii R 0.13 0.15 0.10 013 025 0.16 005 009 <0.001
BBk 0.04  0.11 0.04 006 002 003 0.08  0.10 0.004
B BuAE 006  0.11 0.17 022 017 024 020  0.16 <0.001

R 1.17 0.14 1.15 0.12 130 021 1.14 0.16 0.001
BXETHEIRE 083 0.14 085 012 070 021 088  0.15 <0.001
TIRmREE 0.17 0.14  0.16 0.12 030 021 0.13  0.15 <0.001

T B 378 0.85 3.76 076 459  0.77 378 0.8 0.001

* Kruskal- Wallis test  ** FAABE S ¢ S5 « & HIBH S 542 (index) 2%
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A (n=21) (0=104) (n=16) (1=16) "
mean stddev mean stddev mean stddev mean std dev value*
LR ARE 7 3.77 0.31 3.89 0.46 4.10 0.35 3.48 047  <0.001
FRIL/EEEIE 0.77 0.17 0.78 0.15 0.80 0.25 0.79 0.20 0.276
WL R /& T 0.35 0.41 036 046 016  0.17 029  0.76 0.028
THEBERET 3.78 0.85 3.76 0.76 4.59 0.77 3.78 0.58 0.001
BRI/ EEEE 0.80 0.3 0.77 0.18 080  0.25 0.79 0.20 0.360
LA/ B 000 000 000 000 000 000 000 000 0.863
L ECERE 4> 490  0.57 5.03 074 506 047 449 0.56  <0.001
TREDEYE 5 458 0.87 4.53 074 539 080  4.58 0.56 0.001
G 5.08 0.69 5.11 0.74 5.69 0.58  4.93 0.52 0.001
* Kruskal-Wallis test '
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A checKlist for evaluating ergonomic risk factors in Taiwan
commissary foodservice factors

JonG-YU A. Cuyuan'”, FUNG-CHANG SUNG??

Objectives: This study assessed the work postures of commissary foodservice workers and
used Rapid Upper Limb Assessment (RULA) to evaluate work-related musculoskeletal disorders
(WMSD). Methods: A convenient sample of workers was recruited from 21 commissary foodser-
vice factories in northern and southern Taiwan. Based on camera images and video records, we
analyzed each worker's posture, body movement angle, and movement frequency and force. Work-
ers were categorized into four groups, i.e. busser/pre-prep, kitchen/preparation, disher/utility cleaner,
and server/packer. RULA was employed to estimate scores representing risks of WMSD at work.
Results: Among the 217 workers, disher/utility cleaners frequently used both hands with an upper
arm extension with a flexion of > 90°, and a lower arm lift angle between 0 and 60° or more than
100°. In addition, their heads were often in extension, their trunks reached the highest degree of
flexion, and both legs and feet were improperly balanced. Due to the limited space at the convey-
ing track areas, the range of movement for the servers/packers was approximately 20° in extension
and 20° in flexion for the upper arms, and 0-15° in either flexion or extension for movement of the
wrist while packing. At the steam kettle, the cooks/chefs moved both upper limbs in a range
between 60-100° with wrist flexion or extension of more than 15°. Busser/pre-prep employees
have to carry heavy boxes and containers and thus tend to experience greater force/load scores as
compared to workers in the other groups. According to the RULA checklist, dishers/utility clean-
ers had the highest average scores among the four groups of workers. Conclusions: This study
revealed that commissary foodservices employees may experience awkward postures and abnor-
mal muscle forces at work. The RULA is a good instrument foe assessing work associated with
WMSD. (Taiwan J Public Health. 2005;24(1):84-91)

Key Words: work-related musculoskeletal disorders, risk factors, Rapid Upper Limb Assessment
(RULA), commissary foodservices
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