
Development of Self Administered Questionnaire and Validity Evaluation for 

American National Standards Z-365 Checklist

Self administered checklist is needed to be developed to
evaluate ergonomic risk factors. This study was conducted to
develop self administered form of American National Standards
Institute (ANSI) Z-365 checklist which represents
comprehensive ergonomic risk factors, and to evaluate validity
of this checklist. 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 self administered
form of ANSI Z-365 were evaluated. To estimate the validity of
checklist, relationship between the checklist grade that ANSI
recommended and work-related musculoskeletal disorders
(WMSDs) symptom were calculated with and without
adjustment of related variables. To evaluate the utility of
checklist, sensitivity, specificity, positive predictive value (PPV),
and negative predictive value (NPV) were calculated. Because

response rates of almost items were over 90 %, item
development was successful. Because the checklist was related
with WMSDs symptom after adjusting related variables, the
checklist might represents ergonomic risk well. Because of low
sensitivity and NPV, high specificity and PPV, the checklist is
not suitable for screening tool. The checklist has better
relationship with more severe symptom. Because of high
specificity of the checklist, using it with high sensitive tool
would enhance it's utility. Further study to develop high sensitive
and comprehensive self administered ergonomic checklist is
needed.
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2004
44.8% 4,112

2005

54.7 % 43.2 %
2.1 % 2002

OSHA, 2000

checklist
Karhu 97; McAtamney & Corlett, 1993; Hignett &

McAtamney, 2000; Li & Buckle, 1998
Ovako Working Posture Analysing System OWAS Karhu
1977

OWAS

RULA Rapid Upper Limb Assessment)(McAtamney & Corlett,
1993

RULA

REBA Rapid Entire Body Assessment Hignett &
McAtamney, 2000 RULA

REBA
RULA

RULA

American National Standards
Institute: ANSI

ANSI ANSI Z
365 Quick Checklist Appendix ANSI, 1996

ANSI Z 365

goniometric system
optical scanning system sonic system
electromagnetic system

accelerometer based system Li & Buckle, 1999

Winkel & Mathiassen, 1994

ANSI Z 365

ANSI Z 365

4 147
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exclusion
criteria 2004 3 2005 7

1 ANSI Z 365 
ANSI Z 365

3m

8
ANSI

10 action criteria 16

2

National
Institute of Occupational Safety and Health: NIOSH

Criteria

I

II

III

symptom occurred more than once a month or sustained longer than a week, and pain severity more than moderate

symptom occurred more than once a month or sustained longer than a week, and pain severity more than severe

symptom occurred more than once a month or sustained longer than a week, and pain severity more than most severe

Definition

N %

Age (yr)

Body Mass Index (kg/m2)

Marital status

Smoking status

Drinking status

Exercise

Education (yr)

20 - 29
30 - 39
40 - 49
50 -
< 20
20 - 25
> 25 
not married

etc
present smoking
present no smoking
1 - 2 times / week 
more than 3 times / week
no drinking
regular 
irregular or no
< 10
10 - 12
> 12

10
69
58
10

9
102

36
18

122
2

75
71
72
72

3
71
76
10

121
11

6.8 
46.9 
39.5 

6.8 
6.1 

69.4 
24.5 
12.7 
85.9 

1.4 
51.4 
48.6 
49.0 
49.0 

2.0 
48.3 
51.7 

7.0 
85.2 

7.8 
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1 1 1 1

NIOSH
4

NIOSH
3 Table

1

3
SAS version 8.1

ANSI
3 1, 2, 3

ANSI
ANSI

action criteria

1, 2, 3
p 0.05

147 30
46.9% 40 39.5% Table 2

69.4%
24.5%
85.9% 12.7%

51.4% 1 2

49.0%
51.7% 85.2%

I, II, III

I 89.8% II 68.0% III 32.0%
I

II I
III

Table 3

ANSI Z 365 Fig. 1
Fig. 2

11

Neck
Shoulder
Arm
Hand
Back
Knee
Foot
At least one body part

84
101
60
78
81
77
52

132

57.1 
68.7 
40.8 
53.1 
55.1 
52.4 
35.4 
89.8

47
64
25
35
41
37
28

100 

32.0 
43.5 
17.0 
23.8 
27.9 
25.2 
19.1 
68.0

15
25

9
14
17
15
10
47

10.2 
17.0 

6.1 
9.5 

11.6 
10.2 

6.8 
32.0 

Criteria I  Criteria II Criteria III

N % N % N %
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Risk Factor

REPETITIVE
every few seconds
every few minutes

LOAD/FORCE(lift)
> 5-15 lbs
>15-30 lbs
>30-50 lbs
>50 lbs* 

LOAD/FORCE(Push/Pull)
easy
moderate
heavy

LOAD/FORCE(Carry>10ft)
>5-15 lbs
>15-30 lbs
>30 lbs

AWKWARD POSTURE
Neck/shoulder: overhead/bend
Extended reach
Elbow/forearm: twist
Hand/wrist: bend/pinch
Trunk: twist/bend
Knee: squat/kneel 

USE POWER TOOLS
PRESSURE POINTS
SAME POSITION
ENVIRONMENT: cold, hot, 

light/glare, vibration
CONTUNUOUS KEYBOARD USE
INCENTIVE WORKER or
NO WORKER CONTROL OVER   JOB PACE
TOTAL SCORE = 10 or more

0
0

0
1
2
3

0
0
1

0
0
1

0
0
0
0
0
0
0
0
0
0

0
0

1
0

0
1
2
3

0
1
2

0
1
2

1
1
1
1
1
1
1
1
1
1

1
1

3
1

1
2
3
3

1
2
3

1
2
3

2
2
2
2
2
2
2
2
2
2

2
2

1 hr 1 4 hr 4 hr
Cause of 

Risk Factor
Proposed
Solution

Comment
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ANSI Z 365
1

11
15.0% 10 13.6%
90% 10

11

Table 4

ANSI Z 365 ANSI
I, II, III

ANSI I
p 0.0654 II III

p 0.05 ANSI

Item number

1
1_1
2
2_1
3
3_1
4
4_1
5_1
5_2
5_3
5_4
5_5
5_6
6
7
8
9
10
11

146
145
143
142
142
141
137
133
143
143
145
138
143
143
139
136
133
138
127
125

99.3 
98.6
97.3
96.6
96.6
95.9
93.2
90.5
97.3
98.6
93.9
97.3
97.3
94.6
92.5
90.5
93.9
91.2
86.4
85.0

1
2
4
5
5
6

10
14

4
2
9
4
4
8

11
14

9
13
20
22

0.7 
1.4
2.7
3.4
3.4
4.1
6.8
9.5
2.7
1.4
6.1
2.7
2.7
5.4
7.5
9.5
6.1
8.8

13.6
15.0

Respondents

N % N %

Non respondents

ANSI class

Low risk

Moderate risk

High risk

14(93.3) 

1( 6.7) 

0( 0.0) 

83(62.9) 

28(21.2) 

21(15.9) 

0.0654*

no yes p-value

39(83.0) 

7(14.9) 

1( 2.1) 

58(58.0) 

22(22.0) 

20(20.0) 

0.0041

no yes p-value

74(74.0) 

19(19.0) 

7( 7.0) 

23(48.9) 

10(21.3) 

14(29.8) 

0.0006

no yes p-value

Symptom criteria I Symptom criteria II Symptom criteria III
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Table 5

ANSI
ANSI

ANSI
I, II, III

I
p 0.0581 II, III
p 0.05

p 0.05 II, III
p 0.05 ANSI

Table 6

ANSI Z 365
ANSI Z 365

I, II, III ANSI Z 365

Table 7

ANSI

ANSI Z 365

ANSI class

Low risk 
vs moderate & high 
risk

Low & moderate 
risk vs high risk

Symptom criteria I
Symptom criteria II
Symptom criteria III
Symptom criteria I
Symptom criteria II
Symptom criteria III

7.4 
3.6 
3.5 
>999.999
10.8 
6.1 

0.9 
1.5 
1.6 

<0.001
1.4 
2.2 

59.3 
8.6 
7.5 

>999.999
84.3 
17.2 

0.0581
0.0046
0.0013
0.9661
0.0232
0.0007

Effect Odds Ratio p - value
95% Confidence 

Interval

Sensitivity

Low risk 
vs moderate & high risk

Low & moderate risk vs 
high risk

Symptom criteria I
Symptom criteria II
Symptom criteria III
Symptom criteria I
Symptom criteria II
Symptom criteria III

37.1 
42.0 
52.2 
15.9 
20.0 
30.4 

93.3 
83.0 
74.3 

100.0
97.9 
93.1 

98.0 
84.0 
48.0 

100.0 
95.2 
66.7 

14.4 
40.2 
77.3 
11.9 
36.5 
74.6 

Specificity
Positive 

predictive 
value

Negative 
predictive 

value
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Receiver operator characteristic ROC curve Fig.3
ANSI

B ANSI
II

WMSDs

De Krom 1992
Nordstrom 1997

Cannon 1981;
Silverstein 1986a; Silverstein 1986b; Armstrong 1987;
Rempel 1992
Knava 1985

Tecumseh
questionnaire Leon 1981; LaPorte 1982 Baecke
questionnaire Jacobs 1993 Stockholm public health
questionnaire Ola 2002

2003

ANSI Z 365

90%

85%

3

6

8

0.00      0.20               0.40           0.60           0.80          1.00

1.00

0.80

0.60

0.40

0.20

0.00

1-Specificity

Se
ns

iti
vi

ty
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ANSI
ANSI

ANSI

ANSI

ANSI

ANSI
ANSI

ANSI 

ANSI

ANSI

ANSI Z 365
& 1998

2001
ANSI Z 365

gold standard

1

ANSI Z 365
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