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Sdf adminigtered checklist is needed to be developed to
evauate ergonomic risk factors. This Sudy was conducted to
develop Af administered form of American Nationd Standards
Institute (ANSI) Z-365 checklist which represents
comprehensve ergonomic risk factors, and to evauate vaidity
of thischecklist. This study had been conducted from May 2004
to July 2005, of which subjects were 147 workers from 4
workplaces. Response rates for every items of sdf administered
form of ANSI Z-365 were evaluaed. To esimate the vidity of
checklig, relaionship between the checklist grade thet ANS
recommended and work-related musculoskeletal disorders
(WMSDs) symptom were calculated with and without
adjustment of related variables. To evauate the utility of
checkligt, sengtivity, Specificity, positive predictive vaue (PPV),
and negdive predictive vaue (NPV) were cdculated. Because

. q2

response rates of almost items were over 90 %, item
development was successful. Because the checklist was rdlated
with WMSDs symptom after adjusting related varigbles, the
checklis might represents ergonomic risk well. Because of low
senstivity and NPV, high spedificity and PPV, the checkli is
not suitable for screening tool. The checklist has better
relationship with more severe symptom. Because of high
specificity of the checklidt, using it with high sensitive tool
would enhenceit's utility. Further gudy to develop high sengtive
and comprehensive sdf administered ergonomic checklist is
nedied.

Key Words : ANS| Z-365, self administered checklist,
work-reated musculoskeletd disorders
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Table 1. Work-related mus aulos keletal disorders symptom ariteria based onself reported symptoms

Criteria Definition

I symptom occurred more than once amonth or sustained longer then aweek, and pain severity more then moderate
I symptom occurred more than once amonth or sustained longer then awesk, and pain severity morethen severe

0 symptom occurred more than once amonth or sustained longer then awesk, and pain severity morethen mogt severe

Table 2. General characteristics of study subjects (N=147)

N %

Age (yr) 20-29 10 6.8
30-39 69 46.9

40 - 49 58 395

50- 10 6.8

Body Mass Index (kg/m?) <20 9 6.1
20-25 102 69.4

>25 36 245

Marital status not married 18 12.7
122 85.9

etc 2 14

Smoking status present smoking 75 514
present no smoking 71 48.6

Drinking status 1-2times/ week 72 49.0
more than 3 times/ week 72 49.0

no drinking 3 2.0

Exercise regular 71 48.3
irregular or no 76 517

Education (yr) <10 10 7.0
10-12 121 85.2

>12 1 7.8




P EFATA A A 7-3659) Abn g LR e 7417

4 A ASHAG AD 192 1] 19
oV F40] AT A= AA) T 9432 Aol ¢
© A8 S0 Qe A2 ST AR B4 4
= NIOSHeIA AAE 729 &, o7l 3¢ 2 gy
o 433} 38, B 9 oA, B} BE) 3
AL 24 ¥4 F @ RO 1S e
3 2290] Y= AOE HUTE NIOH 7152 599 2
2 T30l B e F 71FE B4 043 }aium
1.

('D l-ﬂ o mlO

ol Sugs Pt AFYAEY HYE A5S ¢
3 S AAYAES] F8E F3 & ANS oA AAJE
715 w37 o2 e, 2HAA F4 715 1,2, 39 T
3] FrolAlE A & AAESITE FE A A A3l JeFS v
A FoE 9%, AJdHF A5 A 9 &%
S ANS A AE 2HAA) Y9I EE BoFE= AE &
G3h7] Yt S FEHT i 3132 ANS A =8)~
E S5 9, AdF A5,

&
ol thi% 228742

o
-
it
z
oX,
ol
=2

5 wj
_O'L
b4t
i)
2
m
)
>
m
io

2 *E :

89 E s A8l A=A AER HRVE 29 A
(action criteria) & 7] 0.2 ¢t 7g 198 7)F 2
0% B ASE ol olf WeR WE F 2EA 54
715 1,230 sl WA, ok, FASRE 9 A4S
58 47 T $AA 9552 prt 0065 71E0

= s9n

m. 24

1. 917 Charo] QuiE S
AT AR T 147730l i), A% & 0Th7E 7P Bk
@69%), -1 TE-0] 40T) (395%) o] v} (Teble2). A5
T 4Tl THE B ©9.4%), 1 veol AAF T
(24.5%) 0|t} A& 7|59 AT} A woron
@5.9%), 71 t}&o] U]EA Z90|9t}(127%). BE &7
AN @A) FAE SH= A3 EL7H Bk, AF-of 1-2
| $F8 Sh 99 35 o) §FF Sk A Bt
UL @0%), $FL BT ANA A S Fe AS
GL7%) 7} BSke). tiF--2) 3§ a1 5103 vH85.2%).

Ak
L
r (e3
o}{l i
?ﬂ
Q
A
i_,
>,
O
HU
fol
>~
o

3. AR 1 A ANSI Z—-365 M| A 2| A E 7)at
Ao o3| A=A Fo)9)i= ANS Z-365(Fg. 1) &

A3ty AR A AR o 2 Jisgith Fg. 2= E Ao
A ek A AE AFolt), WA FE- tjgEo] 117
ojglom AGE iy} ARG 23}elo] AR R
Eipea=s

Table 3. Work-related mus aulos keletal symptom prevaences according to symptom criteria (N=147)

Criterial Criteriall Criterialll
N % N % N %
Neck 84 57.1 47 32.0 15 10.2
Shoulder 101 68.7 64 435 25 17.0
Arm 60 40.8 25 17.0 9 6.1
Hand 78 53.1 35 23.8 14 95
Back 81 55.1 41 27.9 17 11.6
Knee 77 52.4 37 25.2 15 10.2
Foot 52 35.4 28 19.1 10 6.8
At least one body part 132 89.8 100 68.0 47 320
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Risk Factor <lhr | 1-4hr | >4hr R?S?(” Eeacot];r Psrgﬁiissg Comment
REPETITIVE
every few seconds 0 1 3
every few minutes 0 0 1
LOAD/FORCE(lift)
>5-151bs 0 0 1
>15-30 Ibs 1 1 2
>30-50 |bs 2 2 3
>50 |bs* 3 3 3
L OAD/FORCE(Push/Pull)
easy 0 0 1
moderate 0 1 2
heavy 1 2 3
L OAD/FORCE(Carry>10ft)
>5-151bs 0 0 1
>15-30 Ibs 0 1 2
>30 Ibs 1 2 3
AWKWARD POSTURE
Neck/shoulder: overhead/bend 0 1 2
Extended reach 0 1 2
Elbow/forearm: twist 0 1 2
Hand/wrist: bend/pinch 0 1 2
Trunk: twist/bend 0 1 2
Knee: squat/kneel 0 1 2
USE POWER TOOLS 0 1 2
PRESSURE POINTS 0 1 2
SAME POSITION 0 1 2
ENVIRONMENT: cold, hot, 0 1 2
light/glare, vibration
CONTUNUOUSKEYBOARD USE 0 1 2
INCENTIVE WORKER or 0 1 2
NO WORKER CONTROL OVER JOB PACE
TOTAL SCORE = 10 or more

#Single Lift > 50 bs increases risk of low back problems

Fig. 1. Original ANSI 7-365 checklist.
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Table 4. Response rate of each item for ANSI Z-365 checklist (N=147)

ANS Z-365 A7 RE9 B3
ANG WA 0 7 A T F4 712 1L ) g8 1ol A
#F A74& AT ANS ‘ggg_ 24 715 | 9he

ok &
3} 10] 5.ANS| 21 342
Tt
2 A7 LA
| @
AR E]
g 7 o2 §93 74 (p=00654) &
7o o gk #A (p<00B) & Rt IL}EW ANS

& ANS ¢ 4]

A

Respondents Non respondents
[tem number
N % N %

1 146 99.3 1 0.7
11 145 98.6 2 14
2 143 97.3 4 2.7
21 142 96.6 5 34
3 142 96.6 5 34
31 141 95.9 6 41
4 137 93.2 10 6.8
41 133 90.5 14 95
51 143 97.3 4 2.7
52 143 98.6 2 14
53 145 93.9 9 6.1
54 138 97.3 4 2.7
55 143 97.3 4 2.7
56 143 94.6 8 5.4
6 139 925 11 75
7 136 90.5 14 95
8 133 93.9 9 6.1
9 138 91.2 13 8.8
10 127 86.4 20 13.6
1 125 85.0 22 15.0

Table 5. Relationship between ANSI class and musculoskele tal symptom criteria

Symptom criterial

Symptom criteriall

Symptom criterialll

ANSI class

no yes  p-vaue no yes p-vaue no yes p-vaue
Low risk 14(93.3) 83(62.9) 0.0654* 39(83.0) 58(58.0) 0.0041 74(74.0) 23(48.9) 0.0006
Moderaterisk  1(6.7)  28(21.2) 7(14.9)  22(22.0) 19(19.0) 10(21.3)
High risk 0(0.0) 21(15.9 1(21)  20(20.0) 7(70)  14(29.8)

* Fisher's exact test
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Table 6. Results of multiple logistic regression analysis after adjusting age, body mass index, smoking, exercise to test

effect of ANSI class onsymptom criteria

95% Confidence

ANSI class Effect Odds Ratio p-vdue
Interval
Low risk Symptom criterial 74 0.9 59.3 0.0581
vsmoderate & high  Symptom criteriall 36 15 8.6 0.0046
risk Symptom criterialll 35 16 7.5 0.0013
Low & moderate Symptom criterial >099.999 <0.001 >099.999 0.9661
ik Vs high risk Symptom criteriall 10.8 14 84.3 0.0232
g Symptom criterialll 6.1 22 17.2 0.0007
* Odds Ratio of ANSI class
Table 7. Sensitivity and specificity of ANSI class on musculoskeletal symptom criteria
Positive Negative
Sensitivity Specificity predictive predictive
value value
Low risk Symptom criterial 37.1 933 98.0 144
vsmoderate & highrisk  Symptom criteriall 420 83.0 84.0 40.2
Symptom criterialll 52.2 74.3 48.0 77.3
Low & moderaterisk vs ~ Symptom criterial 15.9 100.0 100.0 11.9
high risk Symptom criteriall 20.0 97.9 95.2 36.5
Symptom criterialll 304 931 66.7 74.6
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