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Effect Assessment of Worksite-based, Post-examination,
Health Care Management System
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Hyoung June Im®, Maon Y oung Hwang?, Byung Mann Cha?, Ji Ho Lee?

Occupational Health Center, Hyundai Motor Company
Department of Occupational Medicine Hallym University Sacred Heart Hospital?
Department of Preventive and Occupational Medicine, Pusan National University?
Department of Occupational and Environmental Medicine, Ulsan University Hospital®

Objectives: This study was conducted to develop aworksite-based, post-examination, health care man-
agement system for continuous and systematic management of workers with hypertension, diabetes mel-
litus, hyperlipidemia, and abnormal LFT detected by periodic health examination and to assess the effec-

tiveness such a system as an intervention study

Methods: Study subjects were selected from workers with hypertension, diabetes mellitus, hyperlipi-
demia, and abnormal LFT according to the selection criteria. The intervention group, but not the control
group, received medical treatment of disease, follow up examination, and health education which consist-
ed of information about the disease and the importance of life-style modification through periodic inter-

view using the resources of occupational health service center in the worksite.

To assess the effectiveness of this system, we compared follow up examination data from the interven-

tion group with periodic examination data from the worksite control group.

Results: In the intervention group a significant reduction trend was recorded for systolic and diastolic
blood pressure, fasting blood sugar, postprandial 2 hour glucose, total cholesterol, triglyceride, LDL-cho-

lesterol, AST, ALT, and y-GTP, and arising trend for HDL -cholesterol.

Significant group differences ware recorded for fasting blood sugar, postprandia 2 hour glucose, total

cholesterol, AST, and ALT.

Conclusions: The worksite-based, post-examination, health care management system was effective for
the continuous and systematic management of workers who had abnormal findings detected by periodic

health examination.
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Table 1. Selectioin criteriafor study subjects
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Disease categories Variables Unit
Intervention Control
Hypertension Systolic blood pressure 160 159 mmHg
Diastrolic blood pressure 100 95
Diabetes mellitus Fasting blood sugar 140 121 mg/dL
Postprandial 2 hour glucose 200
Urine glucose +1
Hyperlipidemia Total cholestrol 310 161 mg/dL
Triglyceride 400
LDL cholestrol 210
Abnormal LFT AST  HBV, HCV* 90 51 uU/L
- 51
ALT HBV, HCV* 80 46
- 200 46
y-GTP HBV, HCV* 130 78
- 300 79

* Subjects who have hepatitis B or C virus, T Subject who was not belongs to intervention group.
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Fig. 1. Post-examination health care system flowchart.
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Table 2. Number of observed data from intervention group at each time of analysis

Number of observed data

Disease categories Variables Total" Anayss’
Baseline 6 month 12 month 18 month
Hypertension Systolic blood
pressure 480 244 219 210 400 i
Diastralic blood
pressure 482 246 218 211
Diabetes mellitus Fasting blood
395 103 60 63
Sugar 434 161
Postprandial
2 hour glucose 414 215 126 151
Hyperlipidemia Tota 613 254 188 179
cholesterol
Triglyceride 603 181 81 114 617 105
HDL cholesterol 606 225 126 114
LDL cholesterol 596 189 148 111
Abnormal LFT AST 398 131 155 99
ALT 398 132 154 99 412 161
y-GTP 397 134 156 92

" Total number of intervention group; * The number of subjects who were included in this analysis
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Table 3. Distribution of age and employ duration in study subjects categorized by disease
Age Sex
Disease categories Number* p-value' p-value’
Mean SD M F
Hypertension Intervention group 219 45.0 54 <001 214 5 041
Control group 229 417 55 227 2
Diabetes Intervention group 161 435 5.2 0.28 161 1 0.87
mellitus Control group 200 428 5.6 ' 199 1 '
Hyperlipidemia Intervention group 195 41.3 5.6 <005 190 5 <001
Control group 2,003 40.4 5.0 1996 7
Abnormal LET Intervention group 161 42.0 53 <001 161 0 051
Control group 3,633 40.1 5.0 3625 8
Total Intervention group 680 43.1 55 <001 670 10 <001
Control group 3,860 40.3 51 3849 11

* Number of each category is overlapped; © Results of independent t-test; * Results of chi-squar teat; SD, Standard deviation; LFT,

Liver function test.
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00000000 ASTD ALT 00 12000 000
0 000 DO0000 0000 D000 (p<0.05), y-
GTPO 6000 1200 00 0000 000 0000
0 0000 0000 (p<0.05)(Table 4).
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Table 4. ANOVA with repeated measure within intervention group

Oo0o0O0 oooo ooo.

4. JOoO0g oooo

1) 000000 0000 0000 oooo oo

oooooo Ooooo oooobo oo oo, oo,
goooo, oo, 00, 00,000 ODOOO QOO
000 0000 ANCOVAI OO0 000 Table 50
000 o0 0oo. 000000 ooo ooo ooo
000 0000 OO0 0Oo00 bOoob0 OO0o0 oBbo
000 0000 Ooo0 bob0oo oooo obo o
OO0 OO0O00O(p<0.01).

000000 00O 000000 148.9 mmHgO O
145.7 mmHgO 3.2 mmHg OD0000 O0O0OO
146.4 mmHgO O 142.8 mmHgD 3.6 mmHg 00
O00. 00 000000 DODOoOoOoooO 94.4
mmHgJ O 91.9 mmHgd 2.5 mmHg 00000 O
goodd 91.9 mmHgO O 89.8 mmHgU 2.1 mmHg
ooooO0.0o0o0bo0 oooooo 0o Oboo oo
o0oo0o0o0 o000 oob0 oDoooo ooobo O
00.

000000 000 000 00 ooobooobo oo
000000 159.6 mg/dLO O 143.3 mg/dLO 16.3
mg/dL OO0 00O 0000 111.6 mg/dLO O 114.9
mg/dL0 3.3 mg/dL O0OO0O0. 00 200000 O
000 000000 238.4 mg/dLO 0 202.9 mg/dL
0 35.5mg/dL OOOOOO0 ODOOOOO 158.7

Baseline 6 month 12 month
Disease categories Variables Number*
Mean SD Mean SD Mean SD
Hypertension (mmHg)  Systolic blood 130 151.9 165 1428 142 1418 141
pressure
Diastrolic blood
130 95.5 10.3 90.72 8.7 89.22 8.1
pressure
Diabetes mellitus Fasting blood sugar 13 152.0 46.5 130.6 324 125.7 18.6
(mg/dL) Postprandial ’ ' ' ' ’ ’
2 hour glucose 71 227.7 91.0 201.2 73.6 200.2 61.5
Hyperlipidemia Total cholesterol 58 279.3 33.0 249.8° 411 253.17 37.3
(mg/dL) Triglyceride 30 311.7 231.8 2120 1385 2410 1296
HDL cholesterol 55 49.6 12.7 515 10.3 51.4 95
LDL cholesterol 74 205.1 41.6 176.3* 45.1 184.6* 44.4
Abnormal LFT AST 41 86.6 70.5 80.0 144.7 51.12 49.8
(U/L) ALT 41 154.2 150.4 108.8 203.1 65.9% 52.6
y-GTP 43 183.3 129.3 134.3* 141.2 141.07 146.9

* Number of each category is overlapped; SD, Standard deviation; a Significant difference from baseline values (p < 0.05).
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mg/dL0 0 164.3 mg/dLO 5.6 mg/dL OO0 0O0O.
Jodddono 00 200000 ooooo boo oo
000 000 0000D0(p<0.01).

00000 00000 000 0000 ooooo 2
000 0000 00 00 000000000 HDLY
0000 000 LDLOO0000 oooo oooo
000000 0000000 0D0O000. 000000
267.7 mg/dLO 0 258.1 mg/dLO 9.6 mg/dL OO0
00 0000 231.3 mg/dLO0 218.2 mg/dLO 13.1
mg/dL O0000O. 0000 D000 000000 OO0
o0 00 0 obob ooboboo oobdo ooboood
(p<0.01).

00dooo Ooooodo oooo oo ASTO O
00000 59.2 U/LOO 46.0 U/LO 13.2 U/LO0O
000 0000 36.7 U/LO0O 29.1 U/LO 7.6 U/L
0000 000000 0000 oOooo oo
(p<0.01). 00 ALTD 000000 00 94.3 U/LO
0 68.4 U/LO 25.9 U/L 00O0U0O0O OOOO 54.7
U/L00 419 U/L0O 128 U/L O0O0O0O OOOOO

o0 0-0 boob obob ocoobooooo oo oo

0 0000 0000 0O0(p<0.01). OO y-GTRAI O
00000 165.5 U/LO0O 153.2 U/LO 12.3 U/L O
0000 0000 76.7 U/LO0O 71.8 U/LO 4.9
U/L 0000 O000O0O0 OO0ooOo ooog oo
(Table 5).

0000000 1200000 0000 ooooo o
0 oo, 00, 000000 ooo, oooo, ooo
0,0000,000 000 0000000 00000
00 00000 (Table 6).

000000 000 000 000 ooooo oo
0,000 000 00000 D00 Oo0b ooooo
000 00000 0000 ooo.

0000000 000 000 OO 200 00 OO0
00000 OO0 OD0D0000(p<0.01), 00 200
000 OO0 0O0O00OO0 OOO00OO0 Oooo ooooo
0000 (p<0.023).

0000000 o0oo0oo0o oooo ooo oo
000 oooo oo, 0ooo, 000 ooooo o
000 (p<0.05).

Table 5. Comparison of change of clinical variables between intervention group and control group

Disease Baseline 12 month
Variables Group Number* p-vaue'
categories Mean SD Mean SD
Hypertension Systolic Intervention 219 148.9 17.3 145.7 151 0.928
(mmHg) blood
pressure Control 229 146.4 124 142.8 151
Diastrolic Intervention 218 94.4 10.3 91.9 8.8 0.707
blood
pressure Control 229 91.9 6.4 89.8 10.7
Diabetes mellitus  Fasting Intervention 60 159.6 52.9 1433 52.0 0.001
(mg/dL) blood
sugar Control 200 111.6 209 114.9 17.2
Postprandial Intervention 126 2384 94.4 202.9 68.9 <0.001
2 hour
glucose Control 103 158.7 354 164.3 49.1
Hyperlipidemia Total Intervention 188 267.7 324 258.1 333 0.002
(mg/dL) cholesterol Control 2,003 2313 138 218.2 222
Abnormal LFT AST Intervention 155 59.2 59.0 46.0 329 0.002
(U/iL) Control 3,633 36.7 221 29.1 10.6
ALT Intervention 154 94.3 111.8 68.4 55.1 0.005
Control 3,633 54.7 309 41.9 221
GTP Intervention 156 165.5 121.4 153.2 150.8 0.001
Y Control 3,633 76.7 48.3 71.8 71.8

*Number of each category is overlapped; SD, Standard deviation; " Results from ANCOVA adjusted for age, sex, BMI, smoking,

exercise, alcohol consumption, and job characteristics.
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0000000 ASTDO OO0 0000, 00 O OO0
00, 000 000000 (p<0.05), ALTO 0000,
000 OO0 000 0000, 000 00000 OO0
000 000000 (P<0.01). v-GTPD 000 000
00 000000 000 000000(p<0.01).
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Table 6. Results of multiple regression analysis with change of measured values as independent variable

Independent variables

Model summary

Dependent variable :
Regress
egression Stendard p-value F p-vaue  Model R*
coefficient error

Hypertension
Systolic blood
pressure Smoking 3.534 1.949 0.071 0.673 0.716 0.012
Diastrolic blood
pressure Smoking 2.900 1.277 0.024 0.830 0.576 0.015
Diabetes mellitus
Fasting blood
sugar Intervention -18.934 5.778 0.001 2114 0.035 0.063
Postprandial
2 hour Intervention -45.315 11.154 <0.001 3.796 <0.001 0.124
glucose Smoking 26.276 11.498 0.023
Hyperlipidemia

Intervention 3.398 1.813 0.061 5.494 <0.001 0.020
Total Sex 18.551 6.893 0.007
cholesterol Exercise -4.263 1.135 <0.001

BMI 2.006 0.602 0.001
Abnormal LFT

Intervention -5.339 2.083 0.010 4.836 <0.001 0.010
AST Exercise -1.851 0.913 0.043

Smoking 1.826 0.848 0.031

BMI 1.882 0.473 <0.001

Intervention -13.728 3.124 <0.001 15.633 < 0.001 0.032

Exercise -3.677 1.365 < 0.001
ALT Smoking 3.429 1.269 0.007

Alcohol 4.624 1.241 <0.001

BMI 5.543 0.708 <0.001

Intervention -6.923 3.797 0.068 4.030 <0.001 0.022
y-GTP Exercise -6.017 1.670 < 0.001

BMI 6.553 0.865 <0.001

Independent variable : Intervention, age, BMI, sex, exercise, smoking, alcohol consumption, and Job characteristics.
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000 000 000 000 0000 oooooo o
o,00,00,000,00,000000C0000
0000000 000000 oooog, ooo oo o
0000 0000 000 3000 40 000 OO OO
0000 00000 (Goeztel O, 2002; Ozminkowski
0, 2002). Ozminkowski 00O 1994100 1996100
Citiback 000 25,9300 0000 OO0 OOOOO
OO0 000 OO0 ooood(Ozminkowski O,
2000).

000 Helsingborg OO0 O O0O0O0O0OO OO
000 000 00 12800 OOO0O0O DOOO OO
000 000 OO0O00000d (life-style interven-
tion) OO0 OO0 O0OOOO ODOOOO, 0000
O,000, LDL-00000CO0 0000 00O ogo
0000 000 O O0O(Nilsson 0, 2001). O O0O0O
00 0000 UO0o0o DooUoo ooo o ooo
00, 000000, D0o0oo0oo0oo, HDL-O0OoOOo
O, LDL-O0000, AST, 00O ALT OOO OO
00 0U0O00o0. 00 0O o000 ooooo, ooo
0 ooooo, HDL-OOOOOoO, 000 LbLood

oo 0- 0 boob obob ooobooooo oo oo

00 000 12000 00 000000 18100 oo
0000 000 0000 000 O Oooooo ooo
000 0000000 000 yGTRHO 6000 OO
000 0O 12000 00 0000 000 ooooo.
000 000 OD00OO00 0000 ooo ooo o
00 00000 000 D00 DOoooo oo ooo
0000 o0oog.

0000 3000 0000 D000 OO0 19,409]
0 0000 0 ooobo oooo, oo, ooog,
0000 0O 00 DO00O000 oOooooo oooo
0000000 00000 0o00o0 oooo ooo
0000 O000 0000 00000 (Kornitzer O,
1983). 0 OO0OODOOO O- DOOOOOO OO O
0 0000 0000 000 000 000D 00 ooo
0 0000000 0o0oo0oo0 00O Oobo oooo
000000000 0DO00 o000 o0oo.

00 000000 0000 booooo ooo oo
0000 00 0000 0000 0o0o oooo oo,
oooooooo, 0000000 00 00O ooo
0000 00O 000 00.000 000 oooo o
000 0000 00000 OO0 booo 0o oo
000 000 000 0000.0 00000 oooo
0 00000 ODO00oo0oO0obo oopoooooo oo
000 00000 000000 OoO0o oo oooo
00000000 OO0 OD0oO0O0 ooooo ooo
0000 000 OO0 oooo.

0 0000 000000 oo 0 obooooo o
00 0000 0000 000 000 ooOoo oo o
0 000 00000 O0O00O o000 ooo ooo
000000000 0000 0000 ooo ooao
0 000 0000 00000000 00 ooo o
00 00 000 000 000 0oooo, 00 ooo
0 00000 0000 OO0 OO0 0oo ooo o
00000 oooo.

000000 0000 OO0 000 000 ooo o
0000000 000 0000 ooooo ooo o
00 0000 0O0O0. 000 oOooooo oo oo
00o0o0ooo 00 000 opoooog, ooooood
00000 00 ooo 0ooo o0 1.0 000, 0o
0 00000000 0000000 000 oo oo
00 000 0000 U000 ooo oo(Doyer O,
1977; Friedman O, 1981; Jacobs[l] Rottenborg,
1981; Yuan O, 1996).

ooooo0oo ooooo, 0o, 00,000 OO
00 00 00000 00 000000 o0ooo oo
000 0000 000000 000 Oobo oooo

11



oooooooo 0 180 0O 10 20060

Oo00. 00000 OO0 ODoooooO ooo oooo
6.79%1 9.6% U0OUO0O O0O0O0ODOOO OOOOOO0
0000 000 000 000 o000 ooo.ooo
000 0000000 00 000 oooooo o o
0000 000 0000000 Oo0o oo oooo
000 0000.

Johnson & JohnsonO OO OO OOOO O0O0O
0000 000 0000 00000 000 ooooo
0000 000 ODO0000 DOoo0oo ooo oogo
00000 000000 000 000 oooooo o
o0 ooooo 0 0obb Ob oooboo gooo
000 0000 D000 ooooooo oo ooo
00 ooob ooobb Oob ob bogo.

0000000000 00 0000000 oooo
0 0d odo bd 0 dod.gboobo oooo
000 000 000 0000 000 00 ooooo.
The JNC 7 report] 000 000000 OOOOO
0 00 120—130 mmHgd 80—89 mmHgd 000
ooog, 140—159 mmHgd 90—99 mmHgl 1000
00, 000 160 mmHgd 100 mmHg 000 00O
20000000 OOO0OOo oobooooo oooo o
00000 000 0000 10000000 ooogo
0 000 OO0 0000 O0(Chobanian 0O, 2003).
0000 00000 19790 00O OO0 O0O0OO OO
gopod oob 0o oo bo bboob boo
19991 WHOO OO 000000 126 mg/dL OO O
000000 0O 200 000 200 mg/dL OO0O0O O
00 0(The Expert Commettee on the Diagnosis
and Classification of Diabetes Mellitus, 2003;
WHO, 1999; The Expert Commettee on the
Diagnosis and Classification of Diabetes Mellitus,
1997; WHO, 1985; National Diabetes Data
Group, 1979). OO0 OO OO OOO0OO OOOO
00 110 mg/dLO OO0OO OO0 00O OOOO
gg oaono.

00 000000000 000 oOob ooooo
0 000000 160 mmHgOO OO0 OO0OOO0O
95 mmHgOO, O0O00 000000 OO0 OO
1)) 0000 000000 122 mg/dL OO0 OO,
00000 0Do0oo0oOo 261 mg/dLOOO OO, O
00 00000 000 ASTO 51 U/LO00 ALTO 46
U/L 00 y-GTHJ OO 78 U/L OO 46 U/L OO
(0o0oooooo, 2004000 OOOOO OO0 OO
00 OO0 0000 000 00 200320 OO OOO
0 3,000 OO0 OO0 0000 ODooooo o
000 oobbod booddo oo goboo ood

12

0 0000 000000 o000 oo ooo ooo
ud od gbboo obbodo oboo og oboo
0O.00 0000 0O0O0O 0000 oooo oooo
oo o ood bod oo oodb obo ood
000 00 000 0O oo.

0 0000 000000 D0ooooo oo oo o
O0. 00 00000 OoO00O 0oo0oo ooooogo
00000 0000 00o0O0oo0 ooooo oo
0000 000000 000000 oooo ooo
000 000 OO0 00O 000 000 000 oooo
0 0000 00000 000 000 obooo oo
O000. 0000000 000 o000 oooooo
00000 000 0000 Obooo0Oo oooo oo
0oo0o.

0 00 oooodono oo ooobo b- 0od
0000 000000 ODoooo oooo oo o o
Oo0. 0000 oooo Oo- 0 200000 oooo
00 000000 000000 00 Ooooo ooo
goodd 41000 00bbD Obog booo bod
ooooo.

goodd oo 0bood ood oo ooog o
000 000 000 000 000 ooooo ooo
oo oo gobD bbodo boogobbo gobod
0O 0000 000 0000 00 (Kawachi O, 1995;
Neidhammer 0O, 1996; Steenland 0O, 1996;
Nakamura 0O, 1997; Assmann [0, 1999; Boggild O,
1999. Akerstedt 00 OO0 OOOOO OO O0OO
0000 00000 (population attributable risk)d
7%0 000 000 00000 (Akerstedt O, 1997).

0000000 00000 OO0 000 oooooo
g od.-goboodb bboo Dodb 0o ooo o
OO0 0O 0O0(Karasek, 1979; Karasek 0O, 1996;
Siegrist, 1996; Won 00, 2003). OO0O0OO0 OO0
000000000000 OO0 o000 oooo o
gooood bo bbodgb 0o boobob oooo
0000 00000 000 ODoO0obo oo oooo 2
U0 10 00 gdooodoo gbooo bbg bboo
0O 00 0000 100 10 00 OO0 ooo ooo
gob ooo0 oo gobo 0o ogoooo od
000 ooo@ooooooo, 1999; 00O, 2003).

000 ooooo 0ooo 0o oooooo, ooo,
0000 0 0000, 000 Ooo0oOoo oo oo
00 0000000 000 000 0000 0o oo
00 000 00000 0000 0o oboo ooo
000000000 000 00 000 000 ooo
000 00 000 Ooooo. 000 Oooo oooo



oob oooo obuoooobo ooo oouooo ooo
U o000 00 00000 0oobo Oo0 0obooboo
oo oobo ooo.

0 0

00: 00000 00 000 000, 000, 000
0,000 00000 00000 00000 0000
0 0000 00 0000 00000000 0000,
0000 000 0000 12000 0000 000 O
00000 000 00000 000.

00: 0000 00000 0000 000 00 00
000 00000 00,000 000 0000, 00
0 0000 000 00000. 00000000 000
0000 000 00000000 00000 0000
000 0000 0000 0000000 00000.

00: 0000000 00000, 00000, 000
00, 0020000, 000000, LDL-00000,
00000000, AST, ALT, 000 y-GTPD 00O
00 000 00000 0000 000. HDL-0O0
000 0000 000 0000 00000,

0000000 00000, 0020000, AST, O
00 ALT OO0 000 000000 000 000 O
0000 000 000 000.

0000000 1200000 0000 00000 O
000000 000 00 000 000 00000, O
00 000 00000, 00 200 000 00000
00000 00000 000 0000000, 000
0000 0000 000 00 000 0000 0O,
0000, 000 00000 0000, ASTO 00O
0,000 0000, 000 000000, ALTO O
000,000 00 000 0000, 000 0000
00, yv-GTPD 000 00000 000000 00O
000000 < 0.01).

00: 0000 00000000 0000 00 0 O
0000 0000 000000, 00000 000 O
000000 0000 0000, 00000 00 0 O
0000 00 0000 000000 00000.

good

gbobooono.z2o020 oOooODo oooobo.oboooo
0 0ogd 2004.

oboboboob.z240 0 DOoboob.oboobgoo
00 2004.

gbo0d.20020 0DO0OO0O0O0O0O DODODO. 2004

oo 0- 0 0000 obooo ocooboobo oo bo

000.20030 000 0000.000.2004.

00d0.20020 000 0000,000.2003.

000.20010 000 0000,000.2002.

000.00000000000,000.2008.

000.20030 0O00O0OOO0ODO. 2004.

0000000D.000ooooooog.1999.

00o0oooo0oD.0000 0O- 0D0DDOOo00O ooo o
00000000 ooooooo.goooooooon
1999.

Akerstedt T, Knutsson A. Cardiovascular disease and shift
work. Scand JWork Environ Heath 1997;23:241-2.

Assmann G, Cullen P, Jossa F, Lewis B, Mancini M. Coronary
heart disease: Reducing the risk: The scientific background
to primary and secondary prevention of coronary heart dis-
easse a worldwide view. Arterioscler Thromb Vasc Biol
1999;19(8):1819-24.

Boggild H, Knutsson A. Shift work, risk factor and cardiovas-
cular disease. Scand JWork Environ Health 1999;25:85-99.
Boggild H, Suadicani P, Hein HO, Gyntelberg F. Shiftwork,
social class and ischemic heart disease in middle aged and
elderlymen: a 22 year follow up in the Copenhagen male

study. Occup Environ Med 1999;56:640-5.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green
LA, Izzo JL J et a. The seventh report of the joint national
committee on prevention, detection, evaluation, and treat-
ment of high blood pressure. JAMA 2003;289(19):2560-72.

Dyer AR, Stamler J, Paul O, Berkson DM, Lepper MH,
McKean H, et a. Alcohol consumption, cardiovascular risk
factors, and mortality in two Chicago epidemiologic studies.
Circulation 1977;56:1067-74.

Friedman GD, Petitti DB, Bawol RD, Siegelaub AB. Mortality
in cigarette smokers and quitters. N Engl J Med
1981;304(23):1407-10.

Goetzel RZ, Hawkins K, Ozminkowski RJ, Wang S. The
haelth and productivity cost burden of the Top 10" physical
and mental health conditions affecting six large U.S. employ-
ersin 1999. J Occup Environ Med 2003;45(1):5-14.

Goetzel RZ, Ozminkowski RJ, Bruno JA, Rutter KR, Isaac F,
Wang S. The long-term impact of Johnson & Johnson’ s
health & wellness program on employee health risks. J
Occup Environ Med 2002;44(5):417-24.

HaM, Roh SC, Park JS. Shift work duration and metabolic fac-
tors of cardiovascular disease. Korean J Occup Environ Med
2003;15(2):132-9. (Korean)

Jacobs D, Rottenborg S. Smoking and weight. The minnesota
lipid research clinic. Am J Public Health 1981;71(4):391-6.
Karasek R. Job Content Questionnaire and User’ s Guide.
Revision 1.5. Lowel : University of Massachusetts at Lowell,

1996.

Karasek R. Job demands, job decision latitude and mental

strain : Implication for job redesign. Am Sci Q 24. 1979. pp

13



oooooooo 0O 180 O 10 20060

285-308.

Kawachi 1, Colditz GA, Stampfer MJ, Willett WC, Manson JE,
Speizer FE, et al. Prospective study of shift work and risk of
coronary heart disease in women. Circulation 1995;92:3178-
82.

Kessler RC, Greenberg PE, Mickelson KD, Meneades LM,
Wang PS. The effects of chronic medical conditions on work
loss and work cutback. J Occup Environ Med
2001;43(3):218-25.

Kim HS, Chang SH, Choi JW, Lee KS, Kim CS, Lee JY, Oh
JY. Cost of work-related cerebrovascular and cardiac dis-
ease. Korean J Occup Environ Med 2002;14(3):288-300.
(Korean)

Kornitzer M, De Backer G, Dramaix M, Kittel F, Thilly C,
Graffar M, et al. Belgian heart disease prevention project:
incidence and mortality results. Lancet 1983;8333(1): 1066-
70.

Nakamura K, shimai S, Kikuchi S. Shiftwork and risk factors
for coronary heart disease in Japanese blue-collar workers:
serum lipids and anthropometric characteristics. Occup Med
1997;47:142-6.

National Diabetes Data Group: Classification and diagnosis of
diabetes mellitus and other categories of glucose intolerance.
Diabetes 1979;28:1039-57.

Niedhammer I, Lert F, Marne MJ. Prevalence of overweight
and weight gain in relation to night work in nurses cohort.
Int JObes Relat Metab Disord 1996;20:625-33.

Ozminkowski RJ, Ling D, Goetzel RZ, Bruno JA, Rutter KR,
Isaac F et al. The long-term impact of Johnson & Johnson’ s
health & wellness program on health care utilization and
expenditures. J Occup Environ Med 2002;44(1):21-9.

Ozminkowski RJ, Goetzel RZ, Smith MW, Cantor RI,
Shaughnessy A, Harrison M. The impact of the Citibank,
health management program on changes in employee health
risks over time. J Occup Environ Med 2000;42(5):502-11.

Nilsson PM, Klasson EB, Nyberg P. Life-style intervention at
the worksite reduction of cardiovascular risk factorsin aran-
domized study. Scand J Work Environ Health 2001;
27(1):57-92.

Siegrist J. Adverse health effect of high effort/low reward con-
ditions. J Occup Health Psychol 1996;1:27-41.

Steenland K and Fine L. Shift work, shift change, and risk of

14

death from heart disease at work. Am J Ind Med
1996;29:278-81.

The Expert Committee on The Diagnosis and Classification of
Diabetes Méellitus. Follow-up report on the diagnosis of dia-
betes mellitus. Diabetes Care 2003;26(11):3160-7.

The Expert Committee on The Diagnosis and Classification of
Diabetes Mellitus. Report of the expert committee on the
diagnosis and classification of diabetes mellitus. Diabetes
Care 1997;20:1183-97.

Won JU, Ha KW, Song JS, Roh JH, Kim HR, Lee DH, Lee
KH. Analysis of sufficient conditions in approving cere-
brovascular and cardiovascular disease as occupational dis-
ease. Korean J Occup Environ Med 2003;15(1):52-60.
(Korean)

Wood D, DeBecker G, Faergeman O et a. Prevention of coro-
nary heart disease in clinical practice. Recommendation of
second Joint Task Force of European and other societies on
coronary prevention. Eur Heart J 1998;19:1434-503.

World Health Organization: Diabetes mellitus: Report of a
WHO study group. Genova, WHO, 1985.

World Health Organization: Definition, diagnosis and classifi-
cation of diabetes mellitus and its complications: Report of a
WHO consultation. Part 1: Diagnosis and classification of
diabetes mellitus. Genova, WHO, 1999.

World Health Organization-International Society of
Hypertension. 1999 World Health Organization-International
Society of Hypertension guidelines for the management of
hypertension. 1999;17(2):151-83.

WHO. Obesty, preventing and managing the global epidemic.
In Report of a WHO consultation on obesty. Geneva, WHO,
1998.

Yoon SJ, Yi SW, Kim SY, Ohrr HC, Park YH, Lee SY, Sohn
TY. Association between BMI and mortality-Kangwha
cohort study-. Korean J Prev Med 2000;33(4):459-68.
(Korean)

Yuan JM, Ross RK, Wang X-L, Gao Y-T, Handerson BE, Yu
MC. Morbidity and mortality in relation to cigarette smoking
in Shanghai, China: a prospective male cohort study. JAMA
1996;275:1646-50.

Zaret BL, Moser M, Cohen LS. Yale University School of
Medicine Heart Book. Y ale University College of Medicine,
1992.



