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The Relationship between the Korean Occupational Stress Scale and
Pulse Wave Velocity among Male Firefighters

Hyun-Jun Jeon, Sang-Jun Park, Dong-Hoon Shin, In-Sung Chung, Mi-Young Lee

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

Objectives: The aim of this study was to investigate the relationship between job stress and the pulse
wave velocity as an indicator of vessel stiffness among male firefighters in a metropolitan city.

Methods: In November and December 2008, a total of 404 participants were analyzed. The question-
naire survey included the participants general characteristics, job-related factors, health-related behav-
iors, and job stress. Job stress was measured using the Korean Occupational Stress Scale (KOSS). We
merged the job stress data with clinical laboratory data and brachial-ankle Pulse Wave Vel ocity (baPWV)
by conducting medical surveillance. We measured the relationship of job stress to baPWV by using a

logistic regression analysis.

Results: After adjusting for cardiovascular risk factors, the baPWV was significantly higher in the
groups possessing high levels of job insecurity (OR=2.17, 95% Cl=1.06~4.42).

Conclusions: Our findings suggest that the level of job stress, especialy in regards to job insecurity,
was directly related to the baPWV. Therefore, further preventive efforts and studies in regards to fire-
fighters are needed in order to reduce job stress and thereby help to prevent cardiovascular disease.
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Table 1. Genera and job characteristics of study subjects (N=404)
PWV '
Variables N (%) p-value*
Low (n=297) High (n=107)
Age (years) 41.15+7.40 39.91+6.87 44.60+7.74 0.000
Smoking (%) 0.123
Never 245 (100.0) 177 (72.2) 68 (27.8)
Ex-smoker 97 (100.0) 68 (70.1) 29(29.9)
Current smoker 62 (100.0) 52 (83.9) 10 (16.1)
Alcohol use (glass/week) 0.229
Nonal coholics 94 (100.0) 63 (67.0) 31(33.0)
Socia (<14) 285 (100.0) 214 (75.1) 71(24.9
Heavy (>14) 25 (100.0) 20 (80.0) 5(20.0)
Exercise (times/week) 0.661
5-7 25 (100.0) 20 (80.0) 5(20.0)
34 134 (100.0) 100 (74.6) 34 (25.4)
0-2 245 (100.0) 177 (72.2) 68 (27.8)
Job types 0.303
Administrators 85 (100.0) 56 (65.9) 29 (34.1)
Fire extinguishers 161 (100.0) 122 (75.8) 39(24.2)
Drivers 63 (100.0) 44 (69.8) 19 (30.2)
Rescue workers 37 (100.0) 29 (78.4) 8(21.6)
Emergency medical personnels 58 (100.0) 46 (79.3) 12 (20.7)
Tenure (years, mean< SD) 14.00+7.99 12.72+7.23 17.57+8.90 0.000
Shift work 0.003
No 84 (100.0) 51 (60.7) 33(39.3)
Yes 320 (100.0) 246 (76.9) 74 (23.1)

*p-value by t-test and Chi-square test, 'pulse wave velocity.
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Table 2. Pulse wave velocity by clinical findings

20114

) PWV '
Variables N (%) p-value*
Low (n=297) High (n=107)
BMI* (kg/n?) 0.008
<25 273 (100.0) 212 (77.7) 61 (22.3)
>25 131 (100.0) 85 (64.9) 46 (35.1)
Waist (cm) 0.170
<90 355 (100.0) 265 (74.1) 90 (25.9)
>90 49 (100.0) 32 (65.3) 17 (34.7)
SBP* >140 or DBP' >90 (mmHg) 0.000
No 367 (100.0) 289 (78.7) 78 (21.3)
Yes 37 (100.0) 8(21.6) 29 (78.4)
FBS" (mg/dL) 0.016
<100 324 (100.0) 247 (76.2) 77 (23.8)
>100 80 (100.0) 50 (62.5) 30 (37.5)
Total cholesterol (mg/dL) 0.044
<200 264 (100.0) 203 (76.9) 61 (23.1)
>200 140 (100.0) 94 (67.1) 46 (32.9)
Triglyceride (mg/dL) 0.000
<150 299 (100.0) 237 (79.3) 62 (20.7)
>150 105 (100.0) 60 (57.1) 45 (42.9)
HDL** cholesterol (mg/dL) 0.036
<40 39 (100.0) 23 (59.0) 16 (41.0)
>40 365 (100.0) 274 (75.1) 91 (24.9)
ALT' (1U) 0.750
<41 345 (100.0) 255 (73.9) 90 (26.1)
>41 59 (100.0) 42 (71.2) 17 (28.8)
AST* (1U) 0.300
<38 372 (100.0) 276 (74.2) 96 (25.8)
>38 32 (100.0) 21 (65.6) 11(34.4)
rGTP* (1U) 0.043
<58 352 (100.0) 265 (75.3) 87 (24.7)
>58 52 (100.0) 32 (61.5) 20(38.5)
PWV ' 1.33+1.91 1.26+0.87 155+1.28 0.000

*p-value by t-test and Chi-square test, "pulse wave velocity, *body mass index, systolic blood pressure, !diastolic blood pressure, *

fasting blood sugar, ** high density lipoprotein, " 'alanine aminotransferase,

transpeptidase.

i

Table 3. Job stress scores by pulse wave velocity and Korean mean references

aspartate aminotransferase, “gamma-glutamyl

R
Variables P p-value* Reference (mean+SD')  Reference (Qso)
Low (n=297) High (N=107)
Physical environment 51.78+15.83 49.94+17.29 0.318 50.4+18.8 445
Job demand 48.84+13.18 47.20+13.96 0.278 50.2+13.0 50.1
Insufficient job control 51.82+10.14 51.34+11.66 0.216 54.0+12.4 534
Interpersonal conflict 38.30+11.04 38.63+ 9.67 0.785 40.3+13.1 334
Job insecurity 43.96+ 8.26 44.39+12.78 0.744 52.8+12.8 50.1
Organizational systerm 46.87+13.92 45.88+13.66 0.530 53.5+15.1 524
Lack of reward 43.04+11.95 42.93+12.54 0.880 51.4+14.4 66.7
Occupational climate 41.98+12.45 39.17+15.02 0.086 40.9+13.3 4.7
KOSS'-total 45.95+ 7.83 44,92+ 8.85 0.265 49.1+ 84 50.8

*p-value by t-tes, "pulse wave velocity, *standard deviation, *K orean occupational stress scale.
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Table 4. Odds ratios of risk factors for pulse wave velocity by logistic regression anaylsis

Variables Crude OR* (95% CI'") Adjusted OR (95% ClI)
Age (years) 1.10 (1.06-1.13) 1.08 (1.03-1.12)
Shift work

No 1.00 1.00

Yes 0.47 (0.28-0.77) 0.79 (0.41-1.51)
BMI* (kg/nv)

<25 1.00 1.00

>25 1.88 (1.19-2.97) 137 (0.77-2.42)
SBP'> 140 (mmHg) or DBP' >90 (mmHg)

No 1.00 1.00

Yes 1343 (5.91-30.55) 11.00 (4.43-27.35)
FBS" (mg/dL)

<100 1.00 1.00

>100 1.93 (1.14-3.24) 1.30 (0.69-2.46)
Total cholesterol (mg/dL)

<200 1.00 1.00

>200 1.63 (1.03-2.57) 1.08 (0.62-1.89)
Triglyceride (mg/dL)

<150 1.00 1.00

>150 2.87 (1.78-4.62) 213 (1.17-3.87)
KOSS* *
Physical environment

Low 1.00 1.00

High 0.78 (0.50-1.22) 0.59 (0.33-1.09)
Job demand

Low 1.00 1.00

High 0.97 (0.63-1.56) 1.19 (0.65-2.17)
Insufficient job control

Low 1.00 1.00

High 0.95 (0.59-1.53) 1.01 (0.56-1.83)
Interpersonal conflict

Low 1.00 1.00

High 127 (0.80-2.01) 144 (0.79-2.65)
Job insecurity

Low 1.00 1.00

High 1.95 (1.07-3.56) 217 (1.06-4.42)
Organizationa systerm

Low 1.00 1.00

High 117 (0.71-1.93) 1.83 (0.91-3.68)
Lack of reward

Low 1.00 1.00

High 0.86 (0.31-2.41) 0.58 (0.16-2.12)
Occupationa climate

Low 1.00 1.00

High 0.62 (0.40-0.97) 0.61 (0.33-1.10)

*odds ratio, 'confidence interval, Ybody mass index, ‘systolic blood
Korean occupational stress scale.

0.62(95% CI=0.40~0.97)2 #ostctt. #AA 45T
ZAAAL vl 22 1.27(95% CI1=0.80~2.01),
1.17(95% CI=0.71~1.93)2 Z:Eféﬂ* T =& &
of e o a WE AAGEE P 5T 9130l
SAden AR G4 gan. Bdane

pressure, 'diastolic blood pressure, 'fasting blood glucose, **

2] 0.78(95% CI=0.50~1.22), AF27 0.97(95%
CI=0.63~1.56), AFA-&4 24 0.95(95% CI=0.59~
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