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Preventing the Musculoskeletal Disorders using Association Rule

- Based on Result of Multiple Logistic Regression -
Seung Hun Park’ - Seog Hwan Lee’

"Department of Industrial Engineering, Inha University
Abstract

We adapted association rules of data mining in order to investigate the relation among the factors of
musculoskeletal disorders and proposed the method of preventing the musculoskeletal disorders associated with
multiple logistic regression in previous study.

This multiple logistic regression was difficult to establish the method of preventing musculoskeletal disorders
in case factors can’t be managed by worker himself, ie, age, gender, marital status. In order to solve this
problem, we devised association rules of factors of musculoskeletal disorders and proposed the interactive
method of preventing the musculoskeletal disorders, by applying association rules with the result of multiple
logistic regression in previous study.

The result of correlation analysis showed that prevention method of one part also prevents musculoskeletal
disorders of other parts of body.

Keywords : Data Mining, Association Rule, Musculoskeletal Disorder
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& Auidg e vy Y5k Ao} <& 1> General & occupational characteristics

AFHe 2uAZ AP 1 oy 24 of the subjects
28 3HEAE AEste] 3AA 23 e o Characteristic Number %

9lo] = F2 B 228 E&3ta, 2vtAl«= dlolH Age
vtol ol AdataE ARgSel mEdE Fo #d adl < 29 70 235%
7 e 8R1E 7t A#AIAIE AR 1HAE A 30-39 67 225%
AFole] thlE 22X 28 FAEY ARs E AT > 40 161 54.0%
3golA 7t 29Al] AdrERL & AT 439 Gender
QRTH HgolA AAA €Tk Male 0 2015
Female 238  79.9%
2 (E:F_EH}\O]- t}l Hol_tg Marital Status
Married 226 75.8%
2.1 Oq:T_LEH)E} }\]'(ﬁxo}' 1;% Q?EH/?}X}' /;j]é Unmarried 72 242%
Work duration(yrs)

AFhde o EETH LA AXAE AZIA <1 165 554%
A7WALe] kel bz FARRE 30%S dlte® &t 2.5 90  30.2%
gr}. 2alE= 310B(886%), °ollon olF gol > 6 43 14.4%
BEE3 FAJ8 1289 AEAE A A .

- _ } Working hr(/week)
Aoste] HFH o2 28-S o Atk A - 4 87 9000
z;%:;‘;}:};éol ATty Ase A AT76EIY 455 48 497%
> 56 63 21.1%
2.9 A@2= ;Q] ,;_l Hc}tﬁ Hobby activity hr(/week)
<1 211 70.8%

MERARE ABAE R, G 47171904 =7 .
o2 A sl £ASATE BEAE o= Aklor Housekeeping activity hr(/day)
AFH 7144 A(KOSHA CODEAIA Ag 2237 <1 115 386%
not gl falael zAlld AT AEAE ALget 1= 43 4%
A} >3 140  47.0%

A8 a8 Al AEAE, 2517, 9 Total 298 100.0%
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<3 2> Prevalence of upper limb musculoskeketal symptoms according to general

and occupational charateristics of the subjects

Prevalence(%)
Characteristic -
Neck Shoulder Arm & elbow Wrist & hand Waist Foot & leg

Age *

< 29 14 (36.8) 21 (55.3) 3(79) 8 (21.1) 15 (39.5) 5 (13.2)

30-39 18 (40.0) 30 (66.7) 1(22) 11 (24.4) 11 (24.4) 6 (13.3)

> 40 44 (41.9) 75 (71.4) 17 (16.2) 32 (30.5) 28 (26.7) 16 (15.2)
Gender *

Male 15 (42.9) 17 (48.6) 1(29 6 (17.1) 13 (37.1D) . 6 (17.1)

Female 61 (39.9) 109 (71.2) 20 (13.1 45 (29.4) 41 (26.8) 21 (13.7)
Marital Status o

Married 60 (40.5) 107 (72.3) 19 (12.8) 42 (28.4) 39 (26.4) 19 (12.8)

Unmarried 16 (40.0) 19 (475) 2 (5.0 9 (22.5) 15 (37.5) 8 (20.0)
Work duration{yrs) *

<1 15 (34.1) 29 (65.9) 5(11.4) 10 22.7) 20 (45.5) 7 (15.9)

2-5 31 (39.2) 54 (68.4) 7(89) 24 (30.4) 16 (20.3) 9 (11.4)

> 6 30 (46.2) 43 (66.2) 9(13.8) 17 (26.2) 18 (271 11 (16.9)
Working hr(/week)

< 44 28 (43.8) 43 (67.2) 7 (10.9) 17 (26.8) 18 (28.1) 11 (17.2)

45-55 38 (39.6) 61 (63.5) 13 (13.5) ‘ 24 (25.0) 27 (28.1) 14 (14.6)

> 56 10 (35.7) 22 (78.6) 1( 36) 10 (35.7) 9 (32.1) 2(71)
Hobby activity hr(/week)

<1 73 (40.3) 123 (68.0) 21 (11.6) 50 (27.6) 50 (27.6) 26 (14.4)

> 2 3 (429 3(429) 0(0.0) 1(14.3) 4 (57.1) 1(14.3)
Housekeeping activity hr(/day) *

<1 16 (30.2) 27 (50.9) 4(175) 17 (32.1) 19 (35.8) 7 (13.2)

1-2 29 (50.0) 43 (74.1) 5( 86) 11 (19.0) 15 (25.9) 6 (10.3)

>3 31 (54.4) 56 (98.2) 12 (21.1) 23 (40.4) 20 (35.1) 14 (24.6)

Total 76 (40.4) 126 (67.0) 21 (11.2) 51 (27.1) 54 (28.7) 27 (14.4)

* 1 p<0.05, ** @ p<0.01
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<3 3> 0dd ratio related factors for musculoskeletal symptom by multiple logistic regression

Odds ratio(95% Confidence interval)

Factors(indicator)
Neck Shoulder Arm & elbow Wrist & hand  Waist  Foot & leg
Age
< 29 1.13 2.02 2.25 1.64 0.56 1.19
(0.57-256) (094-4.35) (0.62-8.17) (0.67-397) (0.25-1.21) (0.40-3.49)
30-39 1.08 1.25 850 1.36 1.12 1.17
(053-2.20) (0.95-2.64) (1.09-65.96) (0.61-3.00) (0.50-2.51) (0.42-3.21)
Gender
Male 0.88 2.62 511 2.01 0.62 0.77
(0.42-1.86) (1.23-555) (0.66-39.45) (0.78-5.18)  (0.28-1.34) (0.28-2.07)
Marital Status
Unmarried 1.02 2.88 2.80 1.37 0.60 0.59
(0.50-2.08) (1.40-591) (0.62-1255) (059-3.11) (0.28-1.24) (0.23-1.46)
Work duration{yrs)
<1 1.66 1.01 1.25 1.20 0.46 1.08
(0.75-3.65) (0.45-2.26) (0.39-4.02) (0.49-295) (0.20-1.02) (0.38-3.03)
2-5 1.33 0.91 165 0.81 151 1.58
(0.68-2.58) (045-1.82) (0.58-4.71) (0.39-168) (0.69-3.26) (0.61-4.09)
Working hr(/week)
< 44 0.71 1.79 0.30 1.54 1.21 0.37
(0.28-1.78) (0.63-5.08) (0.03-2.57) (059-3.97) (0.46-3.16) (0.07-1.79)
45-55 0.85 2.10 0.24 1.67 1.21 0.45
(0.35-2.03) (0.77-568) (0.02-1.89) (0.67-4.10)  (0.48-3.00) (0.09-2.11)
Hobby activity hr(/week)
<1 1.11 0.35 0.00 0.44 3.49 0.99
(0.24-510) (0.07-1.63)  (0.00-0.00) (0.05-3.71) (0.75-16.16) (0.11-859)
Housekeeping activity hr(/day)
<1 1.56 2.57 2.26 0.90 0.63 - 146
(0.74-3.27) (1.23-5.36) (0.68-7.44) (042-192) (0.29-1.34) (0.54-3.90)
1-2 0.67 0.93 1.96 1.82 1.01 1.93
(0.33-1.34) (0.43-2.01) (0.64-5.90) (0.80-4.12) (0.46-2.18) (0.69-5.36)
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