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Risk Factor, Job Stress and Quality of Life in VDT Workers with Low Back Pain

Seung Hoon Han, M.D., Jae Yong Lee, M.D., Jae Deok Kim, M.D., Kwang Nam Choi',

Lee, M.D., Si Bog Park, M.D. and Mi Jung Kim, M.D.

Department of Rehabilitation Medicine, Hanyang University College of Medicine,

Objective: To investigate symptom prevalence, risk factor,
and relationship between job stress and health-related quality
of life in visual display terminal (VDT) workers with low
back pain.

Method: 5,005 people aged from 28 to 59 without neck or
upper extremity pain, were enrolled and their general
characteristics, working period, personal history like
smoking, drinking, type of leisure and average housework
time were collected via a questionnaire survey. The job stress
and the health-related quality of life were measured by using
the Korean Occupational Stress Scale (KOSS) and the
Korean Short Form Health Survey-36 (KSF-36) respectively.
The relationship between general characteristics, working
period, personal history, KOSS score, and KSF-36 score
were statistically analyzed.

Results: The average age of questionnaire respondents was
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43.4 years old. Twenty-seven and ninety-one (2,791) VDT
workers responded to have experienced low back pain in
past 1 year. The symptom prevalence was 58.2%. The
KOSS score of all VDT workers was higher than reference
range. There were moderate negative correlations between
KOSS score and subscale score of KSF-36 like vitality,
mental health, and mental component summary in all
groups. In a multivariate analysis of all subjects, younger
age, female, type of leisure except sports activity, and
feeling of body loading were independently associated with
low back pain of VDT workers.

Conclusion: This study provides the basic data about the
relationship between job stress and health-related quality of
life of VDT workers as well as risk factors of low back pain
in VDT workers. (J Korean Acad Rehab Med 2009; 33:
225-236)
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Table 1. General Characteristics of All Subjects

Patient group Control group p-value

Number 2917 (58.2) 2,088 (41.8)

Age (mean+S.D) 42.5+5.3 44.8+5.3 0.000
Gender

Male 1,963 (67.3) 1,779 (85.2)

Female 950 (32.6) 303 (14.5) 0.000
Smoking

Yes 1,304 (44.7) 1,152 (55.2)

No 1,613 (55.3) 936 (44.8) 0.000
Drinking

Yes 1,444 (49.5) 1,235 (59.1)

No 1,473 (50.5) 853 (40.9) 0.000
Working period

<10 years 44 (1.5) 20 (1.0)  0.000

11~20 years 2,525 (86.6) 1,678 (80.4)

=21 years 348 (11.9) 390 (18.7)
Type of leisure activity

Exercise 1,750 (60.0) 1,538 (73.7)

Non-exercise 352 (12.1) 174 (8.3)

None 815 (27.9) 376 (18.0) 0.000
Housework time

None 776 (26.6) 716 (34.3)

<1 hour/day 1,064 (36.5) 898 (43.0)

=1 hour/day 1,077 (36.9) 474 (22.7) 0.000
Feeling of body loading

None 256 (8.8) 464 (22.2)

Tolerable 1,522 (52.2) 1,291 (61.8)

Non-tolerable 1,139 (39.0) 333 (15.9) 0.000

Values are cases (%).
p-value was calculated by independent t-test, chi-square test and
linear by linear association
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Table 2. Univariate Analysis and Multiple Logistic Regression Models Relating Cross-Sectional Potential Predictors to Low Back Pain

Separate model Overall model
OR (95% CI) p-value OR (95% CI) p-value

Age 0.92 (0.91~0.93) <0.001 0.96 (0.95~0.97) <0.001
Sex

Male

Female 2.84 (2.45~3.28) <0.001 1.67 (1.40~2.00) <0.001
Smoking

Yes

No 1.52 (1.36~1.70) <0.001 0.93 (0.81~1.08) 0.36
Drinking

Yes

No 1.47 (1.31~1.65) <0.001 1.05 (0.92~1.20) 0.41
Working period

<10 years

11~20 years 0.68 (0.40~1.16) 0.16

=21 years 0.40 (0.23~0.70) <0.001
Type of leisure activity

Exercise

Non-exercise 1.77 (1.46~2.15) <0.001 1.48 (1.21~1.82) <0.001

None 1.90 (1.65~2.19) <0.001 1.29 (1.10~1.51) <0.001
Housework time

None

<1 hour/day 1.09 (0.95~1.25) 0.19

=1 hour/day 2.09 (1.80~2.43) <0.001
Feeling of body loading

None

Tolerable 2.13 (1.80~2.53) <0.001 1.82 (1.53~2.17) <0.001

Non-tolerable 6.20 (5.09~17.53) <0.001 4.74 (3.87~5.80) <0.001
Occupational stress 0.98 (0.98~0.99) 0.009 0.98 (0.98~0.99) 0.009

Univariate analysis by simple logistic regression model and multiple logistic regression model after backward stepwise elimination with
variables eliminated at p<0.1
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Table 3-1. Partial Correlation Coefficients between Occupational Stress Scale and SF-36 Scale in Control Group

PF RP BP GH VT SF RE MH PCS MCS
Job demand c —.151 —.231% —215% —203* —316* —.236* —.203* —.260* —.266* —.306*
P 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000
Insufficient job control C —.122* —.098* —.131* —.188* —.276* —.133* —.077* —.201* —.169* —.197*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Interpersonal conflict C —.089* —.090* —.100* —.187* —.268* —.187* —.140* —.260* —.147* —.251*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Job insecurity Cc —.136* —.160* —.151* —.248* —.265* —.201* —.189* —261* —.224* —276*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Organization system C —.195% —.202* —.225% —.240%* —.390* —.280* —.245% —.365* —.279% —.382*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Lack of reward Cc —.184* —.191* —.188* —.287* —.414* —272% —216%* —.394* —272% —.382%
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Occupational climate C —.206* —.206* —277* —257% —356* —311* —.255% —.358* —1288*% —.384*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total score C —.249% —273% —288* —.364* —.524* —371% —.302* —477% —379% —.498*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SF-36: Medical outcome study 36-item short-form health survey, PF: Physical functioning, RP: Role-physical, BP: Bodily pain, GH: General
health, VT: Vitality, SF: Social functioning, RE: Role-emotinal, MH: Mental health, PCS: Physical component summary, MCS: Mental

component summary, C: Correlation coefficient, P: p-value
*Partial correlation significant at p-value <0.05

Age, gender, working period, drinking, smoking, type of leisure activity, housework time and feeling of body loading were adjusted for
partial correlation coefficients between Occupational Stress Scale and SF-36 Scale in Control Group
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Table 3-2. Partial Correlation Coefficients between Occupational Stress Scale and SF-36 Scale in Low Back Pain Group

PF RP BP GH VT SF RE MH PCS MCS

Job demand C —.135 —233* —220% —.219* —.324% —258% —.195% —277* —264* —317*
P 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000  0.000 0.000
Insufficient job control C —.131* —.127% —.117* —209* —.309* —.171* —.123* —260* —.182*% —.253%
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000

Interpersonal conflict C —.098* —.134* —.124* —203* —.259* —.175* —.141* —.275% —.178* —.252*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000
Job insecurity C —.167* —.164* —200* —.284* —204*% —221* —.163* —.310* —.254%* —293*

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000
Organization system Cc —.198* —231* —258* —.288* —.355%* —1269* —.232* —.353* —310* —.363*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000
Lack of reward Cc —.167* —.188* —235%* —308* —.408* —.261* —.205% —.386* —.284* —.373*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000
Occupational climate C —.190* —.190* —.234* —275%* —.334% —200% —216* —.354* —280* —.359*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000
Total score C —.246* —292* —317* —.401* —.520* —.378% —291* —.500* —.399* —.503*
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.000

SF-36: Medical outcome study 36-item short-form health survey, PF: Physical functioning, RP: Role-physical, BP: Bodily pain, GH: General
health, VT: Vitality, SF: Social functioning, RE: Role-emotinal, MH: Mental health, PCS: Physical component summary, MCS: Mental
component summary, C: Correlation coefficient, P: p-value

*Partial correlation significant at p-value <0.05

Age, gender, working period, drinking, smoking, type of leisure activity, housework time and feeling of body loading were adjusted for
partial correlation coefficients between Occupational Stress Scale and SF-36 Scale in Low Back Pain Group

Table 4-1. Comparison of Occupational Stress Scale between Pa- Table 4-2. Comparison of SF-36 Scores between Patient and Con-
tient and Control Group trol Group

Patient group Control group Patient group Control group
Job demand 56.4+15.7* 57.5+15.4 Physical functioning 83.4+159 83.1£16.2
Insufficient job control 50.0+14.1 50.6+14.1 Role-physical 84.8+27.6 83.5+28.6
Interpersonal conflict 39.6£14.4 40.3£14.7 Bodily pain 71.8+21.7 71.4£21.7
Job insecurity 53.4£19.0 54.2+19.5 General health perceptions 57.7+18.6 57.0+18.8
Organizational system 50.8+13.8 51.6£13.9 Vitality 54.6+20.1 54.0£20.5
Lack of reward 47.4£15.4 47.4£15.7 Social functioning 80.1+18.3 79.5£18.5
Occupational climate 36.8+13.1* 37.7+13.2 Role-emotional 84.2+30.9 82.7+32.1
Total score 58.3£6.6* 58.816.6 Mental health status 68.1£17.2 67.6+17.8
Physical component summary 74.5+16.5 73.9+16.5

Values are mean+S.D.

+ +
*p-value < 0.05 compared with control group Mental component summary 71.7+17.4 71.0+18.0

Values are meantS.D.
SF-36: medical outcome study 36-item short-form health survey
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Table 5-1. Comparison of SF-36 Scores according to Variables in Low Back Pain Group
PF RP BP GH VT SF RE MH PCS MCS

Age

<39 83.2+16.1 84.3+27.8 71.2+21.8 57.3+18.2 53.6+19.9 80.0+17.7 84.4+30.7 67.3+17.0 74.1£16.5 71.4+17.1
40~49 83.5+15.8 84.9+27.6 72.0£21.7 57.6+18.9 55.0+20.1 80.2+18.5 84.1+30.8 68.3+17.3 74.6*16.5 71.9+17.4
=50 83.7£16.2 86.1+26.7 72.4+21.5 59.7+18.6 55.2+21.4 80.2+19.3 83.4+332 69.8+18.0 75.6*16.6 72.2+18.9
Sex

Male 83.8415.6 84.9+27.8 7194219 58.0+18.9 54.7+20.2 80.4+18.6 84.2+309 68.4+17.4 748+16.6 71.9+17.6
Female 82.7£16.4 84.74£27.1 7144213 57.1x18.0 54.3+199 79.6+17.6 84.1£309 67.5£17.0 74.1+16.2 71.4+17.2
Smoking

Yes 83.8+15.7 84.9+28.0 71.7+21.8 58.0+19.0 54.7+20.3 80.5+19.0 84.3+31.1 68.3+174 74.7+16.8 72.0+17.7
No 83.1+16.1 84.8+27.2 71.8+21.6 57.4+18.3 54.5+20.0 79.9+17.8 84.0+30.8 67.9+17.1 74.4+16.2 71.6%17.3
Drinking

Yes 83.8£15.7 85.2+27.4 72.0£21.9 58.3+18.6 54.6£20.1 80.6+18.4 84.8+30.0 68.0+17.3 74.9£16.6 72.0£17.2
No 83.0+16.1 84.5+£27.7 71.5%£21.5 57.1x18.7 54.5+20.2 79.7+18.2 83.5+31.8 68.2+17.2 74.2+164 71.5+17.7
Working period

<10 years 85.5+15.1 85.8424.9 72.4+19.6 57.8+17.8 52.8+18.1 78.9+17.3 83.3+325 67.8+16.2 75.5t14.9 70.6+17.8
11~20 years  83.4+16.0 84.8+27.7 71.7+21.8 57.7+18.7 54.5+20.2 80.3+18.3 84.24309 68.1£17.4 74.5+16.5 71.8+17.5
>21 years 83.2£15.5 85.0£26.9 72.4£21.5 57.6+18.6 55.6£20.2 79.0£19.3 83.8+31.0 68.3x164 74.6£16.3 71.7£17.1
Type of leisure activity

Exercise 83.5+15.9 84.5+28.1 71.9+21.8 57.6+18.7 54.5+20.4 80.0+18.7 84.0+309 68.1+17.5 74.5+16.7 71.6*17.7
Non-exercise 83.7+15.9 83.8+28.8 71.8+22.0 58.8+19.9 55.3+21.1 79.4+17.8 83.2+322 68.2+18.0 74.7+17.4 71.6+18.2
None 83.1£15.9 86.1+25.9 71.5+21.4 57.4+179 54.5%19.0 80.9+17.6 84.8+30.4 68.0+16.5 74.7+15.7 72.1%£16.5
Housework time

None 83.7£15.2 83.9+28.7 70.8+22.0 58.4+18.6 55.7+19.8 80.2+18.1 84.1+31.0 69.1+x17.1 74.3%£16.5 72.3%17.1
<1 hour/day  84.0+15.9 85.6+27.1 72.4+21.8 57.8419.0 54.5#20.2 80.8+18.8 84.7+30.7 67.8+17.3 75.1£16.6 72.0+17.5
=1 hour/day  82.6+16.4 84.8+27.2 71.8421.4 57.0+18.4 53.84202 79.5+179 83.6%+31.1 67.6t17.3 74.2+16.3 71.1+17.5
Feeling of body loading

None 84.3+£15.3 85.0£26.3 71.3£21.0 56.7+18.1 54.0+19.8 79.2+18.1 84.7£309 67.6£17.3 74.5+15.8 71.4+17.4
Tolerable 83.0+16.1 85.2427.0 71.7#21.9 57.5+19.0 54.1+204 80.1£19.0 83.8+31.0 68.2+17.3 74.5+16.5 71.6+17.7
Non-tolerable ~ 83.7+15.8 84.3+28.6 72.0+21.6 58.1+18.2 55.4+19.8 80.4+18.2 84.5t31.0 68.0+17.1 74.7+16.6 72.1+17.1
Duration of back pain

<1 day 82.7+15.8 85.7+27.0 69.9+22.2 56.0+18.0 52.1£19.2* 79.7+18.4 82.2+33.2 66.8+17.1 73.6x16.1 70.2+17.9
1 day to 1 week 83.7+159 84.8427.5 72.6+21.4 58.2+18.9 55.0+20.5 80.4+18.5 84.1+31.0 68.3+17.5 75.0+16.6 72.0+17.6
=1 week 83.1£15.8 84.4+279 71.4+21.8 57.6+x18.3 55.2+19.7 79.9+17.9 85.3+29.5 68.4+16.8 74.3+16.5 72.0+16.7
Intensity of back pain

Weak 83.2+15.7 85.2+427.1 71.1£21.5 56.8+18.9 53.9+20.2 79.7+18.0 83.9+31.1 68.1£17.3 74.2+16.2 71.4+17.3
Moderate 83.1£16.3 84.2+28.2 72.3%£21.7 58.0+18.2 55.0£19.9 80.5+18.6 83.7+31.5 68.2+17.2 74.5£16.8 71.9%17.7
Severe 84.5+15.1 85.7+27.1 72.1+22.1 58.6+x19.0 54.9+20.5 80.1+18.2 85.6£29.5 67.7+17.3 75.3+16.2 72.1+17.2
Frequency of back pain

1/several months 82.7+16.0 83.9+28.8 70.9+22.0 56.9+18.4 53.6+19.9 79.4+18.3 83.0£31.7 67.4+17.1 73.7+16.9 70.9+17.5
1/1 week to 1 83.9t15.8 85.2427.0 72.24+21.5 57.8+19.0 55.0+20.3 80.6t18.6 85.3£30.1 68.6+17.5 74.9+16.3 72.4+174
month

1/day 84.9+15.8 88.2423.2 73.9+20.8 60.9+17.6* 57.3+19.7* 81.2+17.5 86.6%29.3 69.3£16.9 77.1+15.1* 73.6+16.6

Values are mean+S.D.

SF-36: Medical outcome study 36-item short-form health survey, PF: Physical functioning, RP: Role-physical, BP: Bodily pain, GH: General
health, VT: Vitality, SF: Social functioning, RE: Role-emotional, MH: Mental health, PCS: Physical component summary, MCS: Mental

component summary

Al oleke] QoA BEe] ARE T b B Aol

3, el Wl == F WiAlE & =
WA sle Al HAE S8 Aiolgtal ¢ A glen v=

oA AbA) BAe] oF 16~20%7} 253 Wado] 9l
A A A UE E 3~d0%E AARTE BIE

0 Ee 7

o]
H

4 259 A% Wi L%l Hle A7

N

il
o]
AR
4



232 [HstEelsslx

|- X383 M2= 2009

Table 5-2. Comparison of Occupational Stress Scale according to Variables in Low Back Pain Group

ID nc IC )| (ON LOR oC (O

Age

<39 57.0+15.4 50.0+13.5 39.1+13.9 538£19.0 50.5+132 47.0+14.7 36.5t129 58.3%6.4
40~49 56.2+15.7 49.8+144 399+147 53.1£19.0 50.9+142 47.7+159 37.0£13.4 58.4+6.8
=50 55.4t16.4 50.9+15.0 389+14.0 53.6£19.0 51.4+12.7 46.8t146 364+11.3 582+6.4
Sex

Male 56.3+15.9 49.8+144 39.8+145 535%19.0 51.5+13.7 47.7+154 369+129 58.4%6.6
Female 56.6£15.3 50.3+13.5 39.0+14.1 53.2%189 50.3£13.9 46.8%15.5 36.5+13.5 58.2%6.7
Smoking

Yes 56.8+15.9 49.7+14.3  39.7£149  535%19.2 50.7+13.6 474154 36.8t13.1 58.4%6.6
No 56.1+15.5 50.1£14.0  39.5+14.0 53.3+18.8 50.9£139 47.5%155 36.8t13.1  58.3%6.6
Drinking

Yes 56.4+15.9 49.7+144  39.7£14.6  53.3%£19.1 50.9+14.0 47.5%154 36.8%+13.1 58.3%6.8
No 56.4£15.5 50.2+13.9 39.5+142 53.5+189 50.7£13.5 47.4%155 36.8+13.0 58.3%6.5
Working period

<10 years 59.1+15.8 49.7+14.7  38.1£16.7 51.9£20.5 50.5+132 453+142 34.7£15.6 57.847.1
11~20 years 56.4%15.6 50.0+14.1  39.7t144  53.6t189 50.9+142 474%154 36.8t13.0 58.4%6.6
>21 years 56.4+16.4 50.1+14.4  38.8+13.8 51.9+19.4 51.4+127 48.1+157 36.8+t13.0 582%7.0
Type of leisure activity

Exercise 56.5+15.7 50.0+142  40.1+x14.5 53.7+18.7 51.1£13.5 47.8%152 36.9+129 58.5%6.6
Non-exercise 57.3+15.7 49.3+142  38.3+145 539%19.5 51.5+149 47.3+169 37.8%13.6 58.5%6.9
None 55.9%15.5 50.2+14.0 39.1+14.1 52.5%19.5 499+138 46.7+15.3 36.2+13.2 58.0%6.6
Housework time

None 55.5+15.7 50.1+14.3  39.6+14.7 52.8+18.5 50.6£13.7 47.2+15.7 37.0£13.0 58.2%6.6
<1 hour/day 56.8+15.8 495142  39.6t14.7 533%189 50.9+139 47.8%155 36.8t13.2 58.4%6.6
=1 hour/day 56.8+15.5 50.3£13.9  39.5+13.9 53.9+19.4 50.8+13.7 47.3%¥152 36.6+13.0 58.4%6.6
Feeling of body loading

None 56.6+15.1 492+142 403%147 52.8%189 51.5x139 47.6x16.0 36.5%13.1 58.3%6.6
Tolerable 56.8+16.2 50.0+14.6  39.5+144  538£19.0 51.1£139 47.8+15.6 36.9+13.3  58.5%6.8
Non-tolerable 55.8+15.0 50.0+13.6  39.6+144 529+19.0 50.2£13.6 46.9+15.1 36.7+12.8 58.1%6.4
Duration of back pain

<1 day 56.3+14.5 49.2+13.6  39.4+14.0 54.6t18.8 51.2+133 484+155 36.8t13.1 58.4+6.4
1 day to 1 week 56.3£16.2 49.7t14.1  39.5t14.4 53.0£19.6  50.7+13.9 47.2+155 369t132  58.3%6.8
=1 week 56.6+15.2 50.8+14.5 39.8+14.7 53.5%189 50.7£13.7 47.5%152 36.7t12.8 58.4%6.5
Intensity of back pain

Weak 56.0+15.8 49.6£144 39.2+14.6 533%189 50.8+13.8 47.4%155 36.7+12.8 58.2+6.6
Moderate 56.5%15.5 50.1+142  39.7+142 53.5+189 50.8%13.8 47.6x154 37.1*x13.3 58.4%6.6
Severe 57.0+15.8 50.5+13.5 40.0+14.6  53.5£19.2 51.0£13.6 473154 36.5+13.0 58.5%6.7
Frequency of back pain

1/several months 56.5+15.7 50.5+13.8  39.8+14.6  53.5£19.0 51.1£139 47.8+152 37.5%13.1* 58.6£6.7
1/1 week to 1 month 56.4+15.6 49.4+14.7 39.4+143 53.6%19.0 50.6x13.8 47.0+15.8 36.1¥13.0 58.1£6.6
1/day 56.8+16.0 50.0+13.4 39.2+14.0 52.1%¥19.3 50.5£13.1 47.2+14.6 359+124 58.1%6.3

Values are mean*S.D.

JD: Job demand, IJC: Insufficient job control, IC: Interpersonal conflict, JI: Job insecurity, OS:

reward, OC: Occupational climate, OSS: Occupational stress scale
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