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— Abstract —

Analysis of the Effect of Job Stress on Occupational
L ow Back Pain Among Shipyard Workers Using Survival Analysis

Dong-Hee Koh, Hyung-Ryoul Kim®, Sei-Jin Chang?, Sang-Baek Koh?,
Seong-Kyu Kang®, Jong-Uk Won, Jae-Hoon Roh

Ingtitute for Occupational Health, Yonsei University College of Medicine,
Department of Preventive Medicine and Industrial Medical Center, The Catholic University of Korea®, Department of
Preventive Medicine and Institute of Occupational Medicine, Wonju College of Medicine, Yonsei University?
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Objectives: Occupational low back pain is amajor cause of morbidity and the increases of medical and
industrial costs. Efforts to control occupational low back pain have been largely unsuccessful, and further
understanding of the risks including the psychological factors is needed. This retrospective study was
designed to identify the effect of job stress on occupational low back pain among shipyard workers.

Methods: The study group consisted of 976 male workers who were working at a Korean shipyard. A
structured self-reported questionnaire was used to assess the participants physical work factors, job stress
and general characteristics. Job stress was measured using Karasek's JCQ(Job Content Questionnaire).
Occupational low back pain was identified according to the NIOSH symptom survey criteria. Physical
work factors were assessed using the Quick Exposure Check. Since the work duration can affect the rela-
tionship of physical work factors and job stress to occupational low back pain, we analyzed this associa-
tion by dividing workers into two groups by work duration: 1) all workers, and 2) less than 5 years. Cox's
proportional hazard model was used to elucidate the relationship of job stress with occupational low back
pain in these two groups. Data were analysed with SAS 8.1.

Results: In the all workers group, job demand, bending or twisting of the back, and carrying heavy
materials were associated with an increased the risk of occupational low back pain. In the workers with
less than 5 years work experience, people with high job demand were more likely to experience occupa
tional low back pain than those with low job demand.

Conclusions: These results suggest that job stress as well as physical work factors can raise the risk of
occupational low back pain. Especialy, in the workers with less than 5 years work duration, job stress
played a more crucia effect on the occurrence of occupational low back pain than physical work factors
did.
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Table 1. Characteristics of study population.
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non-LBP (N=583)

LBP (N=383)*

variable p-value'
Mean SD Mean SD
age 38.26 8.61 37.75 8.11 0.3499
work duration 12.54 5.96 12.58 5.91 0.9251
body mass index 22.76 2.22 22.44 2.30 0.0281
demand 33.25 5.77 34.65 5.87 0.0003
control 57.17 9.56 56.01 10.58 0.0820
support 20.48 4.58 19.59 3.99 0.0017

* low back pain
" two-sample t-test
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Table 2. Log-rank test for the relation between low back pain and relevant variables.

non-LBP
variable median survival'  95% ClI p-value'
N % N %
current smoking
no 221 37.91 161 40.97 17 15-20 0.1961
yes 362 62.09 232 59.03 18 16-
regular exercise
no 332 56.95 239 60.81 17 16-19 0.8084
yes 251 43.05 154 39.19 18 16-
posture
neutral (<20°) 118 20.24 40 10.18 <0.0001
bent(= 20°) 465 79.76 353 89.82 16 15-18
repetition
infrequent(<3/min) 375 64.32 233 59.29 19 17- 0.1559
frequent(>8/min) 208 35.68 160 40.71 16 15-18
force
light(< 5kg) 102 17.50 36 9.16 0.0002
heavy(>5 kg) 481 82.50 357 90.84 17 16-18
vibration
low 164 28.13 84 21.37 19 18- 0.0085
more than medium 419 71.87 309 78.63 16 15-19
demand
I(?w 282 48.37 150 38.17 19 17- 0.0098
high 301 51.63 243 61.83 16 15-18
control
Igw 259 44.43 200 50.89 16 15-18 0.0068
high 324 55.57 193 49.11 19 15-
support
Igw 262 44.94 202 51.40 18 16- 0.1457
high 321 55.06 191 48.60 17 15-19
* Jow back pain
" median survival time(year)
* log-rank test
Table 3. Survival analysis for the occurrence of occupational low back pain with all workers.
variable coeff* SE' HR? 95% Cl
work duration -0.207 0.016 0.813 0.788 0.839
body mass index -0.044 0.023 0.957 0.914 1.002
smoking yes -0.136 0.106 0.873 0.709 1.074
exercise no 0.114 0.106 1121 0.911 1.379
posture bent(= 20°) 0.478 0.171 1.613 1.153 2.256
repetition frequent(>8/min) 0.150 0.105 1.162 0.946 1.426
force heavy(>5 kg) 0.461 0.179 1.585 1.117 2.250
vibration more than medium 0.021 0.127 1.021 0.796 1.309
demand high 0.244 0.105 1.276 1.039 1.568
control low 0.115 0.105 1121 0.913 1.378
support low 0.108 0.105 1.115 0.907 1.370

* regression coefficient

" standard error of the coefficient

* hazard ratio
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Fig. 1. Survival curve for the occurrence of occupational low
back pain with all workers.
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5 year survival rate: 0.52(95% Cl; 0.45-0.60)

Fig. 2. Survival curve for the occurrence of occupational |ow
back pain with workers less than 5 years work duration.

Table 4. Survival analysis for the occurrence of occupational low back pain with workers less than 5 years work duration.

variable coeff* HR? 95% Cl

work duration -0.273 0.159 0.761 0.558 1.039
body mass index -0.028 0.045 0.972 0.890 1.063
smoking yes -0.120 0.234 0.887 0.561 1.402
exercise no 0.340 0.212 1.405 0.927 2.128
posture bent(= 20°) 0.448 0.381 1.566 0.742 3.303
repetition frequent(>8/min) -0.045 0.226 0.956 0.614 1.489
force heavy(>5 kg) -0.211 0.350 0.810 0.407 1.609
vibration more than medium 0.541 0.288 1.718 0.977 3.023
demand high 0.485 0.212 1.624 1.073 2.460
control low 0.257 0.217 1.292 0.844 1.979
support low 0.327 0.216 1.386 0.910 2111

* regression coefficient
" standard error of the coefficient
* hazard ratio
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