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— Abstract —

The Relationship between psychosocial stress and Work-related
Musculoskeletal Symptoms of Assembly Line
Workers in the Automobile industry

IlI-ryong Kim, Jae-young Kim, Jong-tae Park®,
Jae-wook Choi, Hae-joon Kim, Yong-tae Yeom

Department of Preventive Medicine and Institute for Environmental Health,
College of Medicine, Korea University
Department of Occupational & Environmental Medicine. Korea University Ansan Hospital*

Objectives : To determine the relationship between stress Factors and work-related muscu-
loskeletal symptoms of assembly line workers in the automobile industry.

Methods : A cross—sectional study was conducted in two Factories of automobile manufactur-
ing companies where inappropriate posture and repetitive motions were required. The total
number of subjects was 636, and consisted entirely of men. The Age. length of work duration,
marital status, education level, smoking status. drinking status, sleeping time and stress scores
were investigated according to subgroups of general characteristics. We divided the subjects into
a Reference group and a Stress risk group to compare the frequency of the variables between
them. The stress scores of the Positive symptom group were compared with the Symptom free
group by the t-test. To measure the stress level, the PWI(Psychosocial Well being Index) which
consists of 4 Factors, totaling 45 items, was used. A standardized self-reported questionnaire
was used to assess the symptoms in workers. The criteria for positive symptoms were based on
Operational Definition of Work-related Musculoskeletal Disorders of the NIOSH.

Results @ 1) The subgroups of Age, Work duration, Marital status, Education level, Smoking
status, Drinking status and Sleeping time revealed no differences in frequencies in musculoskeletal
symptoms. 2) Higher PWI(p<0.05), Factor 3(p<0.05) and Factor 4(p<0.01) scores were observed in
younger workers compared with older workers. 3) The workers who had work durations between
11-15 years showed higher PWI(p<0.01), Factor 2(p<0.01), Factor 3(p<0.01), and Factor 4(p<0.01),
compared with other work duration subgroups. 4) Singles had higher Factor 4 scores(p<0.01). 5)
The sleeping time of less than 6 hours a day expressed a higher PWI(p<0.01), Factor 2(p<0.05), and
Factor 3(p<0.01), Factor 4(p<0.05). 6) There was no difference in the prevalence of musculoskeletal
symptoms between the Reference group and Stress risk group. 7) The subjects who had Positive
musculoskeletal symptoms showed a significant difference in Factor 2 scores compared with the
Symptom free groups. 8) According to a univariate logistic regression analysis, Factor 2(OR: 1.02,
95% CI: 1.00-1.04, p-value: 0.0291) expressed significant but mild effects on the musculoskeletal
symptoms and a multivariate logistic regression showed a statistically significant effect on muscu-
loskeletal symptoms(OR:1.04, 95% CI: 1.01-1.07. p-value: 0.0170).

Conclusion @ Psychosocial stress scores were not higher in symptomatic subjects compared
with those who had no symptoms. Sleeping longer showed a protective effect on symptoms but
this was not statistically significant. There was no relationship between the stress scores and
musculoskeletal symptoms in social performance and self-confidence, general well-being and
vitality. Factor 2(Depression) was statistically significant though its effect was mild. Limited to
this study, We could find partial relationship between psychosocial stress(Depression) and muscu-
loskeletal symptoms. So it could therefore be suspected that ergonomic or other unknown factors
may be more significant causes of musculoskeletal symptoms but we did not investigate these.

Key Words : Assembly line, Musculoskeletal symptoms, Stress, Psychosocial Well-being Index,
Depression
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APEZ = PWI A4 (p<0.05), Factor 3(p

Table 1. General characteristics and Frequency of musculoskeletal symptoms according to NIOSH

criteria (%)
. Number (%) Positive Symptom
Variables Symptom free p-value
81(12.7) 555(87.3)

Age
< 29 151(23.7) 14( 9.3) 137(90.7)
30~39 415(65.3) 61(14.7) 354(85.3) 0.125
> 40 70(11.0) 6( 8.6) 64(91.4)

Work duration
<5 211(33.2) 21( 9.9) 190(90.1)
6~10 213(33.5) 36(16.9) 177(83.1) 0.384
11~15 173(27.2) 21(12.1) 152(87.9)
>16 39( 6.1) 3(17.7) 36(92.3)

Marital status
Married 469(73.7) 65(13.9) 404(86.1) 0.154
Single 167(26.3) 16( 9.1) 151(90.4)

Education level
<Middle school 37( 5.8) 3(8.1) 34(91.9) 0.125
>High school 599(94.2) 78(13.0) 521(87.0)

Smoking status
None 144(22.6) 20(13.9) 124(86.1)
Stopped (9.3) 5( 8.5) 54(91.5) 0.533
Smoking 433(68.1) 59(13.6) 374(86.4)

Drinking status
None 87(13.7) 10(11.5) 77(88.5)
Stopped 16( 2.5) 2(12.5) 14(817.5) 0.752
Drinking 533(83.8) 70(13.1) 463(86.9)

Sleeping time(Hour)
<6 227(35.7) 43(16.2) 222(83.8) 0.026
>6 409(64.3) 42(10.2) 367(89.8)
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Table 2. Mean values of PWI and Stress Factors (Mean=+SD)
Variables PWI Factor 1 Factor 2 Factor 3 Factor 4
Age(years)

-29 62.6+29.3 20.4+7.9 17.2+11.8 13.4+8.4 11.5+4.6
30-39 59.1+26.2 19.9+7.8 15.5+10.8 12.6+7.6 11.0+4.6
40- 52.8+29.1 19.3+8.2 13.5+11.2 10.5+7.7 9.4+5.3
p-value 0.0461 0.6539 0.0623 0.0368 0.0053
Work duration(years)
-5 60.8+28.1 20.2+7.7 16.4+11.5 12.9+8.1 11.3+4.7
6-10 55.3+26.6 19.4+7.8 13.9+10.7 11.7+7.6 10.4+4.4
11-15 64.8+26.0 20.8+7.7 18.1+10.9 14.1+7.7 11.8+4.7
16- 46.7+27.5 18.1£8.5 11.3+ 9.5 8.9+6.7 8.4+5.4
p-value 0.0001 0.1465 0.0001 0.0004 0.0001
Marital status
Married 58.1+27.2 19.8+7.8 15.4+11.0 12.3+7.7 10.7+4.8
Single 62.1+27.7 20.5+7.9 16.4+11.4 13.4+8.2 11.8+4.6
p-value 0.1054 0.3088 0.3204 0.1110 0.0068
Education
<Middle school 55.3+29.8 18.9£9.0 15.5+11.9 11.2+7.7 9.7+£5.4
>High school 59.4+27.2 20.0+7.7 15.7+11.1 12.7+7.9 11.0+4.7
p-value 0.3763 0.4124 0.9030 0.2855 0.0881
Smoking status
None 57.4+26.3 20.3+7.3 14.5+10.3 11.8+7.5 10.7+4.9
Stopped 55.3+27.9 17.8+7.9 14.6+11.1 12.2+7.7 10.7+4.8
Smoking 60.2+27.8 20.0+7.9 16.3+11.4 12.8+7.9 11.1+4.7
p-value 0.1952 0.1428 0.0577 0.2696 0.8094
Drinking status
None 57.5+28.1 19.1£7.7 15.9+11.6 12.0+7.8 10.5+5.2
Stopped 56.3+31.6 19.8+9.6 14.9+12.2 10.6+8.1 11.0£6.0
Drinking 59.6+27.3 20.0+7.8 15.8+11.0 12.7+7.8 11.0+4.6
p-value 0.2464 0.7763 0.0670 0.1076 0.6274
Sleeping time(Hour)
<6 62.6+27.2 20.6+7.9 16.9+11.2 13.6+7.7 11.4+4.7
>6 56.8+27.3 19.5+7.8 14.8+10.9 11.8+7.9 10.6+4.7
p-value 0.0087 0.0842 0.0194 0.0048 0.0314

PWI = Factor 1 + Factor 2 + Factor 3 + Factor 4
Factor 1:social performance and self-confidence, Factor 2:depression
Factor 3:sleeping disturbance and anxiety, Factor 4:general well-being and vitality
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(OR:1.02, 95 % CI: 1.00~1.04)(Table 6). &
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Fig. 1. The distribution of PWI score 71384, Factor 3= Factor 29 “d#AI7E 2 o
fr2 Algsta, ourt dvka PgEE MeEdd
Table 3. Frequency of Musculoskeletal symptoms by stress subgroups (%)
Positive symptom Symptom free Total p-value
Reference group 58(12.1) 422(87.9) 480 0.387
Stress risk group 23(14.8) 133(85.2) 156
Table 4. Mean values of PWI and Stress Factors according to Musculoskeletal symptoms (Mean=+SD)
Variables Positive symptom Symptom free p-value
Number 81 555
PWI 63.6+27.9 58.6+27.3 0.123
Factor 1 20.6+ 8.6 19.9+ 7.7 0.451
Factor 2 18.2+11.3 15.3+11.0 0.028
Factor 3 13.7+ 7.6 12.4+ 7.9 0.168
Factor 4 12.4+ 7.9 10.9+ 4.7 0.822

225



oistitgelstslx] A 13 # M 3 = 20014

o

I

712F, A7, Factor 1, Factor 2, Factor
< Adsle] v 2AARAE Al 2

3} Factor 2%te] ZZ4A 740 43S F= J2

o~ r\_]
4

ol

)
Of

o &

=

2 Yehga AR FostdtHOR:1.036, 95 Macdonald5(2000) & 2% 59 =244 Ag
% CI: 1.01~1.07, p-value: 0.017)(Table 7). oA okl A7 FA @Al AL - AleE e
Table 5. Correlation between related variables
Variables Age Work duration  Sleeping time  PWI Factor 1 Factor 2  Factor 3
Work duration 0.8575
0.0001
Sleeping time 0.0089 —0.0624
0.8212 0.1261
PWI —0.1527 —0.0871 0.1040
0.0001 0.0326 0.0087
Factor 1 —0.0800 —0.0343 0.0685 0.7671
0.0437 0.3998 0.0842 0.0001
Factor 2 —0.1395 —0.0844 0.0927 0.9310 0.5539
0.0004 0.0383 0.0194 0.0001 0.0001
Factor 3 —0.1551 —0.0894 0.1117 0.9197 0.5262 0.8948
0.0001 0.0283 0.0048 0.0001 0.0001 0.0001
Factor 4 —0.1663 —0.1018 0.0853 0.8040 0.6104 0.6374 0.6901
0.0001 0.0124 0.0314 0.0001 0.0001 0.0001 0.0001
Table 6. Results of musculoskeletal symptoms by univariate logistic regression
Variables Parameter estimates OR 95 % CI p-value
Age —0.0104 0.99 0.96~1.04 0.9584
Work duration 0.0002 1.00 0.99~1.00 0.9282
Sleeping time —0.0027 0.99 0.99~1.00 0.2085
PWI 0.0066 1.01 0.99~1.02 0.1243
Factor 1 0.0115 1.01 0.98~1.04 0.4510
Factor 2 0.0226 1.02 1.00~1.04 0.0291
Factor 3 0.0205 1.02 0.99~1.05 0.1692
Factor 4 0.0056 1.01 0.96~1.06 0.8224
Table 7. Results of musculoskeletal symptoms by multivariate logistic regression
variables Parameter OR 95 %CI p-value
Work duration 0.0001 1.00 0.99~1.00 0.9557
Sleeping time —0.0019 0.99 0.99~1.00 0.3782
Factor 1 0.0054 1.01 0.97~1.05 0.7987
Factor 2 0.0352 1.04 1.01~1.07 0.0170
Factor 4 —0.0587 0.94 0.88~1.01 0.1172

* Variables included in multivariate logistic regression model :Work duration, Sleeping time. Factor 1,

Factor 2, Factor 4
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Fig. 2. Possible Association of Psychosocial Factors at Work with Stress and Musculoskeletal
Symptoms(Bonger, et al. Scand J Work Environ Health 1993:19:297-312)
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