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The Relationship between the Korean Occupational Stress Scale and
Carotid Intima-Media Thickness among Male Firefighters

Sang-Jun Park, Dong-Kyun Lim, Mi-Young Lee, In-Sung Chung

Department of Occupational and Environmental Medicine, Dongsan Medical Center of Keimyung University

Objectives: This study examined the relationship between job stress and the common carotid intima-
media thickness as an indicator of atherosclerosis (cardiovascular disease) among male firefightersin a

metropolitan city.

Methods: Between November and December 2011, a total of 838 participants were analyzed using a
questionnaire, which included the participants general characteristics, job-related factors, health-related
behaviors, and job stress. Job stress was measured using the Korean Occupational Stress Scale-Short
Form (KOSS-SF). The job stress data was merged with the clinical laboratory data and common carotid
intima-media thickness (CIMT) by a medical examination. The relationship between job stress and the
CIMT was examined by multiple logistic regression analysis.

Results: Multiple logistic regression analyses adjusted for the general and cardiovascular risk factors
revealed, the organizational system (adjusted OR 1.381 95% Cl=1.005~1.898) to be associated with the
right CIMT. Multiple logistic regression analyses adjusted for general and cardiovascular risk factors and
job types, the occupational climate (adjusted OR 1.392, 95% Cl=1.009~1.922) was also associated with

theright CIMT.

Conclusions: The level of job stress, particularly in regard to the organizaiona system, shows a corre-
lation with the right CIMT. Therefore, further preventive efforts and studies of firefighters will be needed
to reduce job stress and help prevent cardiovascular disease.

Key words: Carotid intima-media thickness, Job stress, Firefighters
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Table 1. General and job characteristics of study subjects
(N=838)

Variables N (%)
Age (mean+ SD*) 40.42+8.16
Smoking (%)

No 691(82.4)

Yes 147(17.6)
Alcohol use

No 332(39.6)

Yes 506(60.4)
Exercise (times/week)

3< 417(49.8)

1-2 366(43.7)

0 55( 6.6)
BMIT (kg/m?) 24.26+2.33
Hypertension*

No 672(80.2)

Yes 166(19.8)

Diabetes mellitus’

No 816(97.3)

Yes 22( 2.7)
Dyslipidemia' (mg/dL)

No 789(94.1)

Yes 49( 5.9
Rt. IMT" (mm) 0.53+0.14
Lt. IMT® (mm) 0.53+0.15
Job types

Fire extinguish 410(48.9)

Rescue 83( 9.9)

Emergency 137(16.3)

Others 208(24.8)
Tenure (years, mean=+ SD) 12.74+8.67
Shift work

No 184(21.9)

Yes 654(78.1)

*standard deviation.

"body mass index.

*current hypertension medication or systolic blood pressure
> 140 mmHg or diastolic blood pressure >90 mmHg.

Scurrent diabetes mellitus medication or Fasting pasma glucose
>126 mg/dl.

"current dyslipidemia medication or Total cholesterol > 240
mg/dl or Triglyceride >200 mg/dI.

lcommon carotid intima-media thickness.
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Table 2. Common Intima-media thickness by clinical findings and job stress group

Variables N(%) Rt. CIMT! et Lt. CIMT' et
low(n=459) high(n=379) 2" lown=a67) high(n=371) P
Age (years) 40.42+816  38.39+7.85 42.87+7.86 0.000 3859+7.97 4272+7.82 0.000
BMI (kg/m?) 0.001 0.021
24.26+2.33 24.01+233 2456+231 24094234 24.47+232
Smoking 0.317 0.207
No 691(100.0) 373(54.0) 318(46.0) 379(54.8) 312(45.2)
Yes 147(100.0) 86(58.5) 61(41.5) 89(60.5) 58(39.5)
Alcohol drinking 0.310 0.713
No 332(100.0) 189(56.9) 143(43.1) 188(56.6) 144(43.4)
Yes 506(100.0) 270(53.4) 236(46.6) 280(55.3) 226(44.7)
Exercise 0.172 0.229
No 55(100.0) 35(63.6) 20(36.4) 35(63.6) 20(36.4)
Yes 783(100.0) 424(54.2) 359(45.8) 433(55.3) 350(44.7)
Job types 0.000 0.000
fire extinguish 410(100.0) 224(54.6) 186(45.4) 230(56.1) 180(43.9)
rescue 83(100.0) 45(54.2) 38(45.8) 46(55.4) 37(44.6)
emergency 137(100.0) 96(70.1) 41(29.9) 98(71.5) 39(28.5)
others 208(100.0) 94(45.2) 114(54.8) 94(45.2) 114(54.8)
Hypertension 0.002 0.001
No 672(100.0) 386(57.4) 286(42.6) 394(58.6) 278(41.4)
Yes 166(100.0) 73(44.0) 93(56.0) 74(44.6) 92(55.4)
Diabetes mellitus 0.028 0.062
No 816(100.0) 452(55.4) 364(44.6) 460(56.4) 356(43.6)
Yes 22(100.0) 7(31.8) 15(68.2) 8(36.4) 14(63.6)
Dyslipidemia 0.009 0.029
No 789(100.0) 441(55.9) 348(44.1) 448(56.8) 341(43.2)
Yes 49(100.0) 18(36.7) 15(63.3) 20(40.8) 29(59.2)
Job demand 0.746 0.667
Low 426(100.0) 231(54.2) 195(45.8) 241(56.6) 185(43.4)
High 412(100.0) 228(55.3) 184(44.7) 227(55.1) 185(44.2)
Insufficient job control 0.436 0.118
Low 459(100.0) 287(55.8) 227(44.2) 298(58.0) 216(42.0)
High 379(100.0) 172(53.1) 152(46.9) 170(52.5) 154(47.5)
Interpersonal conflict 0.950 0.606
Low 770(100.0) 422(54.8) 348(45.2) 428(55.6) 342(44.4)
High 68(100.0) 37(54.49) 31(45.6) 40(58.8) 28(41.2)
Job insecurity 0.297 0.660
Low 685(100.0) 381(55.6) 304(44.4) 385(56.2) 300(43.8)
High 153(100.0) 78(51.0) 75(49.0) 83(54.2) 70(45.8)
Organizational systerm 0.113 0.024
Low 487(100.0) 278(57.1) 209(42.9) 288(59.1) 199(40.9)
High 351(100.0) 181(51.6) 170(48.4) 180(51.3) 171(48.7)
Lack of reward 0.864 0.752
Low 806(100.0) 441(54.7) 365(45.3) 451(56.0) 355(44.0)
High 32(100.0) 18(56.3) 14(43.8) 17(53.1) 15(46.9)
Occupationa climate 0.241 0.409
Low 485(100.0) 274(56.5) 211(43.5) 265(54.6) 220(45.4)
High 353(100.0) 185(52.4) 168(47.6) 203(57.5) 150(42.5)
*p vaue by t-test and Chi-square test.
fcommon intima-media thickness.
i 0.03 mm ¢ AsHW W2 F7Y Abelrt AU, 2Eg 29t A JF Aloldle o3 AuaAE
Hintsa® 52 154 B¢t 23 Z2E Ayola A& wHolgy 23T Roemmich” 52 ojdolES o

424



HIA}
1o

a

C YR HM AUSRRM FEAER A} AW LHFL Fete] TN

M
on

Table 3. Odds ratio and 95% confidence intervals for right CIMT by job stress group
Oddsratio (95%CI) of Rt. CIMT*

Variables
Model 11 Model 11t Model 11?

Job demand Low 1.00 1.00 1.00

High 0.950(0.705-1.279) 0.963(0.714-1.300) 0.968(0.715-1.309)
Insufficient job control Low 1.00 1.00 1.00

High 0.950(0.694-1.300) 0.935(0.682-1.281) 0.896(0.649-1.236)
Interpersonal conflict Low 1.00 1.00 1.00

High 1.467(0.806-2.670) 1.477(0.811-2.691) 1.491(0.815-2.729)
Job insecurity Low 1.00 1.00 1.00

High 1.082(0.739-1.583) 1.092(0.745-1.603) 1.111(0.755-1.635)
Organizational systerm Low 1.00 1.00 1.00

High 1.383(1.007-1.898) 1.381(1.005-1.898) 1.343(0.975-1.851)
Lack of reward Low 1.00 1.00 1.00

High 0.663(0.281-1.566) 0.665(0.282-1.569) 0.677(0.286-1.60)
Occupational climate Low 1.00 1.00 1.00

High 1.366(0.994-1.877) 1.361(0.989-1.875) 1.392(1.009-1.922)

*intima-media thickness odds ratio (95% ClI) for CIMT were estimated using multiple logistic regression analysis.

"model 1 - adjusted for age and BMI.

*model 1T - adjusted for age, BMI and cardiovascular risk factors (hypertension, diabetes mellitus and dyslipidemia).

‘model 11T - adjusted for age, BMI, cardiovasular risk factors (hypertension, diabetes mellitus and dyslipidemia) and job types.

Table 4. Odds ratio and 95% confidence intervals for left CIMT by job stress group

Odds ratio (95%Cl) of Rt. CIMT*

Variables
Model 11 Model 11t Model 1T*

Job demand Low 1.00 1.00 1.00

High 1.166(0.869-1.564) 1.165(0.866-1.569) 1.170(0.867-1.579)
Insufficient job control Low 1.00 1.00 1.00

High 1.055(0.775-1.435) 1.020(0.747-1392) 0.986(0.718-1.355)
Interpersonal conflict Low 1.00 1.00 1.00

High 0.975(0.533-1.783) 0.988(0.540-1.807) 0.988(0.538-1.814)
Job insecurity Low 1.00 1.00 1.00

High 0.976(0.669-1.423) 1.010(0.690-1.478) 1.028(0.701-1.508)
Organizational systerm Low 1.00 1.00 1.00

High 1.353(0.992-1.847) 1.367(0.999-1.870) 1.326(0.966-1.819)
Lack of reward Low 1.00 1.00 1.00

High 0.944(0.402-2.218) 0.945(0.404-2.212) 0.963(0.410-2.261)
Occupational climate Low 1.00 1.00 1.00

High 0.986(0.721-1.348) 0.977(0.712-1.340) 0.994(0.723-1.366)

*intima-media thickness odds ratio (95% ClI) for CIMT were estimated using multiple logistic regression analysis.

"model 1 - adjusted for age and BMI.

*model 11 - adjusted for age, BMI and cardiovascular risk factors (hypertension, diabetes mellitus and dyslipidemia).

‘model 11 - adjusted for age, BMI, cardiovasular risk factors (hypertension, diabetes mellitus and dyslipidemia) and job types.
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