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Abstract

This study tried to develop a basis for quantitative index of working postures associated with WMSDs
(Work-related Musculoskeletal Disorders) that could overcome realistic restriction during application of typical
checklists for WMSDs evaluation. The baseline data(for a total of 603 jbs) for this study was obtained from
automobile manufacturing company. Specifically, data for back posture was analyzed in this study to have a
better and more objective method in terms of job relevance than typical methods such as OWAS, RULA, and
REBA. Major statistical tools were clustering, logistic regression and so on. The main results in this study
could be summarized as follows; 1) The relationship between working posture and WMSDs symptom at back
was statistically significant based on the results from logistic regression, 2) Based on clustering analysis, three
levels for WMSDs risk at back were produced for flexion as follows: low risk(< 185°), medium risk(18.5°~
36.0°), high risk(> 36.0°), 3) The sensitivities on risk levels of back flexion was 93.8% while the specificities on
risk levels of back flexion was 99.1%. The results showed that the data associated with back postures in this
study could provide a good basis for job evaluation of WMSDs at back.  Specifically, this evaluation
methodology was different from the methods usually used at WMSDs study since it tried to be based on direct
job relevance from real working situation. Further evaluation for other body parts as well as back would
provide more stability and reliability in WMSDs evaluation study.

KeyWords : WMSDs, Quantitative Risk, Back Postures, WMSDs Symptom, Clustering, Logistic
Regression
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<Table 1> Descriptive statistics for back flexion
angle with symptom and no symptom
9% CI

N |[Mean| SD | lower | upper
limit | lLimit

Back Posture
& Symptom

no

symptom

453112351 779 | 1163 | 13.07
Back

flexion

symptom |150{40.14|15.03| 37.71 | 42.56

total |603|19.26|1568| 1801 | 20.51
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<Table 2> ANOVA for back flexion angle of groups with symptom and no symptom

Source of Sum of Degrees of
Back Posture . . Mean Square F p-value
Variation Squares Freedom
between group 87022.173 1 87022.173 86478 .000
Back .
. within group 61064.409 601 101.605
flexion
total 148086.582 602
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<Table 3> Results of logistic regression for back flexion angle of groups with symptom and no symptom

%% CI for Exp(B)
Degrees of
Back Posture B SE. Wald p-value | Exp(B)
Freedom .. .
lower limit | upper Limit
Back flexion 0.232 0021 | 122917 1 0.000 1.261 1.210 1.314
Constant -6.436 0530 | 147.493 1 0.000 0.002
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<Table 4> Results from cluster analysis for back flexion angle

Cluster 1 Cluster 2 Cluster 3 Cluster 4
(N=117) (N=24) (N=192) (N=69)
Mean(18.52) Mean(60.81) Mean(7.54) Mean(36.00)
SD(3.69) SD(10.02) SD(3.33) SD(.63)
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<Table 5> Cross tabulation of clusters and symptom (Back flexion angle)

Symptom
Clusters (Back flexion)
No Yes
Frequency 106 11
Cluster 1
% 90.60 9.40
Frequency 1 23
Cluster 2
% 417 %B.83
Frequency 188 4
Cluster 3
% 9792 2.08
Frequency 11 58
Cluster 4
% 1594 34.06
<Table 6> Risk levels for back flexion angle based on cluster analysis
Risk Levels Low Medium High
Back flexion angle(degree) < 1852 ° < 36.00 ° > 36.00 °
Number of ith
umber of cases wi 4 0 5
symptoms
Ratio of cases with symptoms 4/255 (0.02) 42/% (0.44) 50/52 (0.96)
3.3 33 2379 g§3A HE Table 72 &8 == 7}kl tigte] K-means w3
2o date] Aguix] RAHLAS AAe Akl
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Agste] A8 Aol e Bl B Scheffes ©]-83% AF%174(Post Hoc Tests) Z¥foltt.
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331 TR HM) AFHRE 98 B4R M= ASS HES,
<Table 7> ANOVA for back flexion angles between clusters
Back Source of Sum of Degrees of
.. Mean Square F p-value
Postures Variation Squares Freedom
between group 86632.583 3 28877.528 1321.847 0.000
Back o
. within group 8694.845 398 21.846
flexion
total B327.428 401
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<Table 8> Comparisons of back flexion angles among clusters based on Scheffe’s method
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Error Lower Limit | Upper Limit
2 -17.6107+ 0.7565 0.000 -19.7346 -15.4868
1 3 12,6709+ 0.5599 0.000 11.0990 14.2428
4 42,5678+ 1.1679 0.000 45,3467 -39.2889
1 176107+ 0.7565 0.000 15.4868 197346
2 3 30.2816% 06763 0.000 28.3828 321804
4 —24.9571 1.2280 0.000 -28.4046 -21.509%
1 -12.6709* 0.5599 0.000 -14.2428 -11.0990
3 2 -30.2816% 06763 0.000 -32.1804 -28.3828
4 —5b.2387+ 1.1176 0.000 -53.3764 -52.1009
1 425678 11679 0.000 39.2889 458467
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3 55,2387 1.1176 0.000 52.1009 533764
3.32 H7} A5 E o) &3 A3 H} o] F5 e d dAIAY B 7ol 23
K-means 7{2%5 B2 slo] whEolzl 91d=  A7IA St<Table 6>.
Hypd o] BldA ojR= =usly] 93k T A v zb AARE T 7 3 Ade o 2ok
Hoan Ak A 603709 T F 239 4 5 Al WIEEe] A= B350l e AAE F
ge| RS TA(Trinng A22 AHEsl] 2ga o drky #32 WY Ave) wjgolx Solwg
AYRE EdiZ x| 1/32 201719] A}E(Test Data) FA= TFol fle AYdAE FFol vk #8Es
£ ol&ste] I He=E Akt stk ol Wl Ao Hlgolth. Table 9% 318 =3 ZI% 919
sof 7k Al el 24 7hesl 23 Avel AR ol 98 3 % W ddelrh AnelA ¥
4 fuaw Aud Sah F2ol gl Aolghm 1 Rl B0l Ak AU B3l dvkm B
Foha nAReE Auel S50 BFol ol sols R A AgEE WEeln B30l ghe A4
3 FET 58§ RSES B wEsel & Foel floal s Wil Al AS=E 91%
AU BAl B(ESAY HlE 35%)olekal = e
watel 3 SI9RE Aol S gk 7k A
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