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— Abstract —

Reliability of questionnaire for evaluating ergonomic exposure
in occupational epidemiological studies

MN Ha", DM Paek”, SH Cho”, DH Kang®, HJ Kwon"

Department of Preventive Medicine, Dankook University College of Medicine’,
Department of Cccupational Health, School of Public Health, Seoul National University”
Department of Preventive Medicine, Seoul National University College of Medicine®

Although oceupational musculoskeletal diseases are one of the most prevalent occupa-
tional diseases and cost billions of money, limited number of studies were conducted to
develop the valid and reliable measure for ergonomic factors, the most important risk fac-
tors of these diseases. This study was conducted to develop a questionnaire for ergonomic
factors and to evaluate the reliability of the developed questionnaire among foundry
workers in Korea.

A questionnaire for ergonomic factors was developed on the basis of the results of pre-
\}iously conducted studies and information obtained from a site visit of the worksite, The
developed questionnaire was administered to 51 foundry workers at an interval of two
weeks. The reliability of the questionnaire was evaluated using Cohen s Kappa, weighted
Kappa, spearman’ s correlation coefficient and category distinguishability in the raw scale
and dichotomized scale.

The questionnaire items showing high Cohen's kappa include ‘walking{0.79)",
‘sitting (0. 66)°  ‘raised elbow(0.65)", ‘rotated elbow(0.64)", ‘lifting(0.66)", ‘push &
pull (0.66) and the items of low Cohen's kappa include ‘one leg(0.31)", ‘wrist lateral
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deviation (0.22)", ‘palm padding(0.14)’,

‘pinch grip(0.15)".

It seems that the types of

work, difficulty of recognition about the posture or movement, and understanding the
questionnaire items affect the reliability coefficiencies.

Key Words :
Epidemiologic study
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. Table 1. Dichotomized criteria categorizing high and low exposure group

Items Component High exposure group
General posture
Sitting Duration Total work time
Squating Duration More than one fourth
Standing Duration Total work time
One leg Duration More than one fourth
Neck flexion Angle 60’ above
Duration Total work time
Walking Duration More than half time
Ankle flexion Frequency More than 11 for ! hour
Back position
Bending Angle More than 20°
Frequency More than 11 for 1 hour
Twist Angle More than 20°
Frequency More than 11 for 1 hour
Shoulder and Arm
Raised elbow Level Above shoulder level
Frequency More than 11 for 1 hour
Force Yes
Flexed elbow Angle More than 135
Frequency More than 11 for 1 hour
Force Yes
Rotated elbow Frequency More than 30 for 1 hour
Hand and Wrist
TFlexion and Extension Frequency More than 11 for 1 hour
Lateral deviation Frequency More than 30 for 1 hour
Palm padding Frequency More than 11 for 1 hour
Pinch grip Frequency More than 30 for 1 hour
Manual
material handling
Lifting Weight More than 11 kg
Frequency More than 11 for 1 hour
Height Shoulder level
Push & PullWeight Weight More than 21 kg
Frequency More than 30 for 1 hour
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Table 2. Job category of foundry workers
ticipated in questionnaire survey

par-

Job category Frequency (%)
Melting 10( 19.86)
Sand preparation 2( 3.9
Molding 28( 54.9)

. Cleaning & Finishing 10 2.0
Coremaking 3( 5.9
Others 70 7.8
Total 51(100.0)
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Table 3. Reliability of questionnaire items - raw scale”

Items Weighted Kappa®  Spearman 7
General posture
Major position 0.52 0.48"
Sitting 0.34 0.34*
Squating 0. 44 0.52°
Standing 0.19 0.20
One leg 0.11 0.28*
Neck flexion 0.34 0.37*
Walking 0.45 0.39*
Ankle bending 0,38 0. 38"
Back position
Bending 0.30 0.25
Twist, 0.40 0.38*
Shoulder and arm
Raised elbow 0.31 0.25
Flexed elbow 0.32 0.33"
Rotated elbow 0.38 0.38*
Hand and Wrist
Flexion and Extension 0.40 0.43°
Lateral deviation 0.1 0.07
Palm padding 0.45 0.46"
Pinch grip 0.42 0. 44"
Manual material handling
Lifting 0.21 0.407
Push and Pull 0.27 0. 39"

1) Raw scale in original questionnaire, not meadified, not including
subquestions.

2) Weighting can be used 1 by k table of ordinal scale. Weighting
value is square of interval distance from 0, Then weighted
Kappa value is

k7~ - G at Oy observed frequency at cell ;

e; expected frequency at cell
W;; the weight given at cell

*p<0.05

o2 BRIAE W ZF BRT A 49 & oM 24t 33.3%, 10.4%7E £8-5 ¢FR TRde
A& A Adte o3 29 (Table 6). 2 flexion & extension)el = 37.5%, 27.9%7}F

& o9 R SRR dske nERRIN AFE &3 £50] F4E Atk F59 A9 3
oA A2k 33,3%, 12.5%°0A4 AAFAE Zad  F $o® TR vAC AFET E A FI TN
drl E£5¢ oe FAME RE2ET AFHZT A7 11.5%, 4.0%9 FHELA AR 58S 9
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Table 4. Reliability of questionnaire items - dichotomized scale”

category
. bl L)) 4

Items Kappa” (85% C.1) distinguishability”
General posture

Sitting 0.66(0.04, 1.28) 1

Squating 0,52( 0.29, 0.76) 0.77

Standing 0.46( 0.17, 0.74) 0.89

One leg 0.31(0.02, 0.61) 1

Neck flexion 0.41( 0.11, 0.81) 1

Walking 0.79(0.39, 1.19) 0.84

Ankle bending 0.54{ 0.08, 0.99 0.98
Back position

Bending 0.35( 0.09, 0.58) 0.79

Twist 0.47¢ 0.16, 0.7% (.94
Shoulder and arm

Raised elbow 0.65(0.19, 1.10) 0.99

Flexed elbow 0.39( 0,10, 0.68 0.88

Rotated elbow 0.64(0.27, 1.01) i
Hand and Wrist

TFFlexion and Extension 0.57(0.32, 0.82) 0.94

Lateral deviation 0.22(-0.09, 0.53) 0.69

Palm padding 0.14( 0.21, 0,69 0.64

Pinch grip 0.15(-0.13, (1,43 0.73
Manual material handling

Lifting 0.66(0.03, 1.28 1

Push and Pull 0.66( 0.03, 1.28) 1

1) Dichotomized scale in Table 1. criteria.
2) Kappa value is
P, - P, P, : oberved agreement proportion

#=———— at

1-P, P, . expected agreement proportion

3} Category distinguishability for any two categories, i and j
..

.
=1 - L T |

0y Ny

d; : category distinguishability for categories i and j
n; * the number of 1st and 2nd test patrs in the ijth cell of the corresponding cross-classification
OR;; © the odds ratio corresponding to the 2x2 subtable defined by categories i and j

4) 95% confidence interval of Kappa value is calculated as (Fleiss, 1981)

k- Zaf2se® <k <+ Za2se (K

VARG -1
s e (k)=
(1-Pe) Vn

k
A= Pi(-(PL+PI)Qx))
B=(1-k)* £5 Pij (P.i+Pj)*
C=(x - Pe (-1}
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Table 5. Symptom prevalence among question-
naire participants

. No. of
Body region %)
positive response

Neck 6 {11.8)
Shoulder 7 {13.7
Arm 7 {13.7)
Hand/Wrist 12 {23.5)
Thorax 5 {9.8
Low Back 15 {29.4)
Hip/Thigh {39
Knee 11 (21.6)
Ankle/Foot (3.9

S )
ol dlEshe AR w7 U 2] djadel ofel-go
U, && Fier Felw F(lateral devia-
tion) 7} Euigter Fmelye %2 (palm padding),
QA AA eriger 2ol 2108 He FF
{pinch grip) ol #gF T2 4%} of¢ go} 4
zhe} AL A R =o)A A 2] stect

2 ol go] 2 dolatm walgiRe) AN}
an, ERen} Azl ek eton], Adn
e 528 doin B 4 ok g AR FelAl
FE Aol At gkelo]l Agiort 2AI7F B4

Table 6. Symptom prevalence in various motion & posture by ergonomic exposure groups

Svmnt Motion & Exposure group”
ymptom area Posture high low
Neck Neck flexion oo/ 27 6, 1{ 3/49)
Shoulder Raised elbow 33.3(1/°3) 12.5{ 6/48)
Arm Rotated elbow 33.3 (1/ 3 10.4{ 5/48)
. Flexion elbow 00/ 3 12.5( 6/48)
Hand & Wrist Rotated elbow 37.5 ( 3/ 8 27.9(12/43)
Thorax Back bending 11.5 ( 3/26) 4.0( 1/25)
Trunk twist O { 0/11) 10.0( 4/40)
Low-Back Back bending 38.5 (10/26) 8.0( 2/25)**
Lifting 5.0 (1/ 2 22,.4(11/49)
Push & Pull 50.0 (1/ 2 22.4(11/49)
Sitting 50.0 (1/ 2 22.4(11/49)
Trunk twist 45.5 ( 5/11) 17.5( 7/40)
Ankle & Foot Ankle bending 00/ 4) 4.3( 2/47)

1) Explained in Table 1,
2) The unit is percentage,
3) The numerator :

the number of symptom complaints.

The denominator @ the number of all of thal exposure group.

** p { 0.05 by Fisher s exact test.
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