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Occupational Stresson Risk Factorsfor Cardiovascular Diseases and
Metabolic Syndrome

Jung-Jin Cho, Ji-Yong Kim?®, Jung-Soo Byun?
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Department of Family Medicine, College of Medicine,
Dongkook University?, Department of Family Medicine, Seosan Jungang General Hospital?

Objectives: The am of the study was to examine the relationship between occupational stress and car-

diovascular risk factors including metabolic syndrome in aworking popul ation.

Methods: A cross-sectional population-based survey was conducted among Koreans working in sever-
a industries. They were questioned about: demographic factors, marital status, education, personal histo-
ry, alcohol intake, smoking, and physical activity , while their occupational stress was assessed using the
Korean Occupational Stress Scale (KOSS). The subjects were measured for height, weight, blood pres-
sure, waist circumference, fasting plasma glucose, cholesterol, triglycerides, HDL-cholesterol and LDL-
cholesterol. Regression analyses to determine the relationships between occupational stressors using
KOSS and cardiovascular risk factors were performed using multivariate models with adjustment for

potential confounders.

Results: A total of 2,097 workers (1,770 men and 327 women) were included. Multiple logistic regres-
sion analysis (socio-demographics and potential confounders) demonstrated a positive association
between high interpersonal conflicts and hypertension, a negative association between high job insecurity
and diabetes and no association between any KOSS subscale and metabolic syndrome and obesity.
Multiple linear regression, adjusted for socio-demographics and potential confounders demonstrated a
negative association between low HDL-cholesterol and poor physical environments, high job demand
and poor job insecurity and no association between lipid profiles and other KOSS sub-scales.
Conclusions: A few KOSS sub-scales such as interpersonal conflicts showed a positive association with
hypertension in Korean workers. Neverthelsss, some measures of occupational stress showed a negative
association with diabetes and HDL-cholesterol in cross-sectional population-based survey. We therefore

decided to conclude this association by longitudinal study.

Keywords: Occupational Stress, Korean Occupational Stress Scale (KOSS), Cardiovascular Disease

risk Factors, Metabolic Syndrome
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Table 1. Demographic characteristics of study subjects by gender

Fel3h ETHp(0.05). T8
FHE0] 14.9%% 22 9 20.0%°l

Mae Female Total
p-value*
N % N % N %
Age(years)
-29 46 26 23 7.0 69 33
30-39 637 36.0 142 434 779 37.1
40-49 826 46.7 138 422 964 46.0 0.002
50- 261 14.7 24 7.3 285 13.6
Total 1,770 100 327 100 2,097 100
Marital status
single 98 5.6 29 9.0 127 6.1
married 1,634 93.6 286 88.3 1,920 92.8 0.002
divorced/seperated/widowed 14 0.8 9 2.8 23 11
Total 1,746 100 324 100.1 2,070 100
Education
middle school 61 35 15 4.6 76 37
high schoo 1548 31.6 79 245 627 30.5
college 861 49.6 194 60.1 1,055 51.3 <0.001
over college 265 15.3 35 10.8 300 14.6
Total 1,735 100 323 100 2,058 100
Alcohol Drinking
None 447 255 149 46.0 596 28.7
2-3/month 71 4.1 30 9.3 101 49
1-2/week 898 51.2 113 34.9 1,011 48.7 <0.001
3-4/week 285 16.3 27 8.3 312 15.0
daily 52 3.0 5 15 57 2.7
Total 1,753 100.1 324 100 2,077 100
Smoking
Never 451 259 193 60.1 644 31.2
Ex. 635 36.4 56 17.4 691 335 <0.001
Current 658 37.7 72 224 730 35.4
Total 1,744 100 321 99.9 2,065 100
History of hypertension
No 1,491 84.8 299 92.0 1,790 85.9
Y es, but not treated 144 8.2 16 4.9 160 7.7 0.002
Yes & take medicine 124 7.0 10 31 134 6.4
Total 1,759 100 325 100 2,084 100
History of dyslipidemia
No 1,735 98.8 321 98.8 2,056 98.8
Y es, but not treated 13 0.7 4 12 17 0.80.8 0319
Yes & take medicine 8 0.5 0 0 8 0.4
Total 1,756 100 325 100 2,081 100
History of diabetes
No 1,686 96.1 315 96.9 2,001 96.2
Y es, but not treated 34 1.9 7 2.2 41 2.0 0.434
Yes & take medicine 34 19 3 0.9 37 18
Total 1,754 99.9 325 100 2,079 100

* Chi-sguare test
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Table 2. Median values of sub-scales of KOSS full version by gender

Male Female
Ref. Ref.
Median Ref .1* Ref.2! Median 1* of

Physical Environment 333 4.4 333 333 445 333
Job demand 41.6 50.0 45.8 41.6 54.2 45.8
Insufficient Job Control 46.6 53.3 46.6 46.6 60.1 53.3
Interpersonal Conflict 333 333 333 333 333 333
Job Insecurity 50.0 50.0 50.0 50.0 50.0 50.0
Organizational injustice 428 52.3 47.6 47.6 52.3 47.6
Lack of Rewards 38.8 66.6 4.4 38.8 66.6 50.0
Occupational Climate 333 41.6 333 41.6 41.6 333

KOSS : Korean Occupational Stress Scale

* Ref.1: Median valuein 12,631 subjects of the National Study for Development and Standardization of Occupationa Stress (NSD-
SOS Project: 2002-2004).

"Ref.2: Median value in 9,737 subjects of the Study for Evaluation of accuracy and reliability and of Korean Occupational Stress
Scale(2005)

Table 3. Prevalence of cardiovascular risk factors and level of occupational stressor in male

Metabolic

Hypertension Diabetes Obesity syndrome

N (rate, %) N (rate, %) N (rate,%) N (rate,%)

Physical low 209 (16.5)* 61 (4.8) 6( 25) 112 (8.9)
Environment high' 98 (20.2)* 19 (3.9) 1(12 44 (9.3)
Job demand low 177 (20.0)* 53 (6.0)* 5( 29) 78 (8.9)
high 126 (14.9)* 25 (3.0)* 2( 13) 77(9.2)

Insufficient low 177 (16.6) 39(3.7) 2( 12 62 (9.3)
Job Control high 127 (18.8) 37(5.5) 5( 3.2 92 (8.7)
Interpersonal low 130 (14.9)* 41 (4.7) 1( .6) 79(9.2)
Conflict high 172 (19.9)* 37 (4.3) 6( 3.8) 74 (8.7)
Job low 195 (17.4) 61 (5.4)* 5( 2.4) 102 (9.1)
Insecurity high 109 (17.7) 18 (2.9)* 2(17) 52 (8.5)
Organization low 154 (17.5) 36 (4.1) 3( 15) 86 (9.8)
al injustice high 140 (17.2) 39 (4.8) 4( 33 65 (8.0)
Lack of low 150 (17.3) 37 (4.3) 3( 17) 76 (8.8)
Rewards high 149 (17.8) 39 (4.7) 4(27) 76 (9.2)
Occupational low 159 (16.8) 41 (4.3) 6( 24 82 (8.7)
Climate high 142 (18.6) 36 (4.7) 1( 13) 70(9.2)
Tota 1301 (17.4) 77 (4.5) 625 (38.2) 156 (9.0)

* p<0.05 by Chi-square test
"High means the group of having above median value.
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Table 4. Prevalence of cardiovascular risk factors and level of occupational stressor in female

Metabolic

Hypertension Diabetes Obesity syndrome

N (rate, %) N (rate, %) N (rate,%) N (rate,%)

Physical low 24 (10.1) 6(2.5) 49 (20.7) 22( 9.4)
Environment high' 6(72 1(1.2) 17 (20.5) 3(37)
Job demand low 14( 8.2 5(2.9) 35 (20.5)* 15( 9.5)
high 16 (10.3) 2(13) 33 (21.2)* 10( 6.4)

Insufficient low 17( 9.9 2(12 40 (23.3) 11( 7.2
Job Control high 13( 84) 5(3.2) 28(18.1) 14( 8.8)
Interpersonal low 11( 6.5) 1( .6) 37 (21.9) 8( 5.1
Conflict high 19 (12.0) 6(3.8) 31(19.6) 17 (10.9)
Job Insecurity low 23(10.9) 5(2.4) 41 (19.4) 14( 7.2
high 7( 6.0) 2(17) 27 (23.3) 10( 8.6)

Organizationa  low 15( 7.4) 3(15) 45 (22.1) 17( 9.2)
injustice high 15(12.2) 4(3.3) 23(18.7) 8( 6.5)
Lack of low 13( 7.3 3(1.7) 43 (24.3) 16 (10.2)
Rewards high 17 (11.3) 4(2.7) 25(16.7) 9( 6.0)
Occupational low 23( 9.2 6 (2.4) 54 (21.6) 23( 9.8)*
Climate high 7(91) 1(1.3) 14 (18.2) 2( 2.6)*
Total 30( 9.8) 7(24) 68 (20.8) 25( 7.9)

*p<0.05 by Chi-square test
"High means the group of having above median value.
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Table 5. Multiple logistic regression of KOSS subscales on cardiovascular risk factors

Hypertension* Diabetes’ Obesity* Metabolic syndrome’
OR' 95% CIOR! 95% CIOR’ 95%  CIOR' 95%
Physical low 1 1 1 1
Environment  high' 113 085151 075  043~131 105 085131 093 063136
low 1 1 1 1
Jobdemand Lo ge 07412 067  040~1.12 113 0931338 078  057~110
Insufficient Job  low 1 1 1 1
Control high 114 088149 158 098256 110 090134 093 065133
_ low 1 1 1 1
Joblnsecurity i 138 108-179 083 052-1.33 111 092-134 113 079161
Organizational  low 1 1 1 1
injustice high 097 075-126 044  0.25-0.76 103 085125 090  0.64~1.26
Lack of low 1 1 1 1
Rewards high 101 086~143 128  0.80~207 093 077~113 071  048-1.10
Lack of low 1 1 1 1
Rewards high 101 086~143 119  074~192 091  074~110 096  0.66~1.38
Occupational low 1 1 1 1
Climate high 123 095-158 111  0.69~178 100 083-121 087  061~125

KOSS : Korean Occupational Stress Scale

* Adjusted by age, sex, education, BMI, Smoking, Drinking, Excercise
" Adjusted by age, sex, education, BMI, WC, Smoking, Drinking, Excercise

* Adjusted by age, sex, education, Smoking, Drinking, Excercise
‘Adjusted by age, sex
"High means the group of having above median value.
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Table 6. Regression coefficient of KOSS sub-scales on lipid profiles

ZHoE dad Ay B 4 .
ZEAEY A AR Hsh} o] W3}
1tHGeorges 5, 1993). T3+ FF AEg A=
g9, g, AR TZ2Y2HE, s
IUE HE 7 ol&ad Aggor Aol
AR BAAdo 3 HaE At Brunner
1997). d& 9, Gardell 5(1983)2 5l ¢
Edae So7o FAREC g, 89,
= /7M., olEolAIA FHH FolHle] &
FABL oS Elskt. ol wilAgAe 2
Aukzg (s P 2z o] xgkS
7]z, " S5 ¥ Wi o} Uitz E g 4
Ao A7 o] Aoz Bt} (Belkic, 2000).
= THA 27 oS 7 TIIES
ARl AT Fl A . AR
FEUHA, ded AT ekl o] i He
ol 4l | A= o] o] F-ate]
AAE e =2 Z 4= 3} (Reaven, 1993:

o}o
&Sk

oF. KOSSe 8 5thte]
Ao ATl e =A<
7423 (Koh 5. 2005)%+= %=

Edl 27t a8l 9%=

dAe WEEHEe B

A 2 Aol7) gl

ChTOtal LDL Triglyceride* HDL
olesterol  Cholesterol Cholesterol*
Age(year) 156" 11t 055" 077"
Gender(female/male) -.016 -.038 -.173' 2171
Education level(high'/low) -.005 -.012 .022 -.003
Body Mass Index(kg/m2) 148" 1201 101! -.047
Abdomina Circumference(cm) 1101 .108" 296" -201"
Exercise(yes/no) -.036 -.041 -.001' 17t
Smoking(yes/no) -.002 -.015 .063' -.040
Alcohol Drink(yes/no) .0491 .000 .028 01!
Physical Environment(high'/low) .019 -.020 .008 0511
Job demand(high'/low) 037 029 -017 058"
Insufficient Job Control (high*/low) .019 .005 -.013 .050
Interpersonal Conflict(high'/low) -.001 .006 .000 .006
Job Insecurity(high'/low) .009 -.002 -.028 048!
Organizational injustice(high’/low) -.008 .014 -.052 .005
Lack of Rewards(high'/low) -.017 -.026 .051 -.043
Occupational Climate(high'/low) -.016 .003 -.014 -.026

KOSS : Korean Occupational Stress Scale
*Log transformed values were used
"P<0.05 by multiple linear regression

*High education means over high school education
*High means the group of having above median value
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