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Effects of Change in Obestiy and Life Style Factors on Blood Pressure and Serum Cholesterol
- 3-year Follow-up among Workers in a Steel Manufacturing Industry -

Myung-Hwa Ha, Duk-Hee, Lee", Song-Kwon Lee

POSCO Health Care Center
Department of Preventive Medicine, Kosin Medical College®

Obijectives : We investigated the effects of changes in obesity
and life style factors, such as cigarette smoking, alcohol! drinking,
and exercise, on the changes in blood pressure and serum
cholesterol among Korean men.

Methods : This study included 7,205 healthy male employees in
the steel manufacturing industry. Each subject underwent health
examination in 1994 and was re-examined in 1997. The study
subjects were classified into four categories, according to changes
in body mass index (BMI) {loss; stable; mild gain; severe gain),
cigarette smoking (quitter; non-smoker; smoker continued; smoker
started), alcohol drinking (quitter; non-drinker; drinker continued;
drinker started) and exercise (more exercise; continuous regular
exercise; continuous irregular or no exercise; less exercise),
respectively. We evaluated the relationship between the
categories of change in those independent variables and the
changes in blood pressure and serum cholesterol, adjusted for
BMI in 1994 and age by analysis of variance.

associated: with the changes in BMI (p<0.001) and drinking
(p=0.001), but negatively with smoking (p=0.004), compared to the
first category of each independent variables. The systolic blood
pressure was significantly less increased in the continuous
smoking group than quitter or non-smoker. The changes in
diastolic blood pressure and serum cholesterol appeared to have
statistically significant linear relationships only with the change in
BMI. The change in exercise showed a marginal significance with
diastolic blood pressure (p=0.088).

Conclusions : These prospective data emphasize the
importance of obesity as a determinant of the changes in blood
pressure and serum cholesterol. in addition, the changes in
smoking and drinking habits can affect systolic blood pressure.
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Table 1. General charactetistics of study subjects at 1994 and 1997

1994 1997

(n=7,205) (n=7,205)

-29yr 1,930(26.8) 876(12.2)

Age 30-39yr 3,433(47.6) 3,400(47.2)
40 - 49 yr 1,758(24.4) 2,712(37.6)

50 - yr 84(1.2) 217(3.0)

SBP* (mmHg) Mean+SD' 121.3+10.7 119.3+11.5
DBP* (mmHg) Mean+SD 74.1+8.1 749+8.6
TC* (mg/dL) Mean=+SD 171.4+29.2 178.5+30.2
BMI* (kg/m2) Mean+SD 226+24 23.0+24
Smoking Non-smoker 1,492(20.7) 1,457(20.2)
Ex-smoker 714(9.9) 1,344(18.7)

Smoker 4,999(69.4) 4,404(61.1)

. Nondrinker 1,417(19.7) 1,490(24.8)
Drinking Drinker 5,788(80.3) 4,519(75.2)
Regular 1,160(16.1) 1,686(23.4)

Exercise Irregular 3,586(49.8) 3,948(54.8)
Never 2,459(34.1) 1,571(21.8)

* SBP, systolic blood pressure; DBP, diastolic blood pressure;

TC, total cholesterol; BMI, body mass index
! SD. standard deviation
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Figure 1.. Changes in systolic blood pressure(SBP), diastolic blood

A Wkl thEdA| debstou ofdl pressure(DBP)and total cholesterol(TC) by changes in BMI,
g AFPAE AAshe 28 E HolA smoking,drinking, and exercise.

%9kt Table 2).

Table 2. Baseline characteristics by changes in BMI, smoking, drinking and exercise

Category No. (%)  Age(94) BMI('94) SBP(‘94) DBP('94) TC(94)
Weight loss 1822 (253) 347465 231423 1224+108 745481 1734£29.7
BMI Weight stable 1697  (236) 348463 25+24  1215+106 742+8.1 17164289
change Mild weight gain 1,910  (265) 349465 25+24  1208+107 740+83  1709%29.5
Severe weight gain 1,776 (256)  33.8466 223423 1204107 737+78  169.3£286
P value* 0.000 0.000 0.000 0.019 0.001
Yes->No 675 (94)  360£65 26+24 12091038 742+80 17224298
No -> No 2126 (295 352467 227424 1219+107 748482 17124294
Smoking Yes->Yes 4324 (600)  34.0+63 25424 121.0+107 736480 171.4:29.0
No ->Yes 80 (L)  333%65 28422 1225+107 751477 16644259
P value* 0.000 0.044 0.007 0.000 0.403
Yes->No 732 (102) 330467 22422 1207+105 733478 1666276
No > No LI181  (164)  357%65 225425 1204+11.1 735479 17334300
Drinking Yes->Yes 5056  (102) 345463 27423 121.6+106 743482  171.7+29.1
No ->Yes 236 (33) 3424638 223425 11954108 729478  169.4430.6
P value* 0.000 0.000 0.000 0.000 0.000
No ->Yes 1325  (184) 350465 29424  121.7+108 74048.1 173.1429.1
Yes->Yes 361 (50) 351465 228+23  1224+108 747485 17094299
Exercise No->No 4720 (655) 345464 25424 121.0+107 741481 17114291
Yes->No 799 (1L1)  33.9+66 26423 121.8+103 739480 17024291

P value* 0.000 0.000 0.009 0.387 0.085
*: by Analysis of Variance '
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Table 3. Changes in systolic blood pressure(SBP), diastolic blood pressure(DBP) and total cholesterol (TC) by changes in
BMI, smoking, drinking, and exercise

SBP DBP TC
Cat Adjusted Adjusted Adjusted
ategol i P i
gory 9704 Estimated 97294 Estimated 9794 Estimated
Marginal Margina Marginal
Difference* Difference* Difference*
G1 Weight loss -4.65 -4.77400 -0.52 -0.972%% +2.63 +2.879%
BMI G2 Weight stable -2.85 -2.95% +0.35 -0.10% +4.84 +4.76%
change G3 Mild weight gain -1.28 -1.37° +1.17 +0.72° +8.74 +8.68"
g G4 Severe weight gain +0.65 +0.76 +241 +2.03 +12.25 +11.54
P value 0.000 0.000 0.000 0.000 0.000 0.000
Gl Yes->No -0.39 -143b) +1.23 +0.59 +7.86 +8.22
G2 No->No -1.55 -1.88d) +1.01 +0.67 +6.00 +6.69
Smoking G3 Yes->Yes -2.51 -2.69 +0.73 +0.43 +7.63 +7.75
G4 No->Yes -2.50 -2.29 +0.13 +0.00 +5.05 +5.19
P value 0.000 0.004 0.274 0.654 0.042 0212
Gl Yes>No -3.18 -2.55v +0.09 -0.01 +6.24 +5.43
G2 No->No -2.63 -2.79% +0.71 +0.39 +5.98 +6.55
Drinking G3 Yes->Yes -1.75 -1.59 +0.99 +0.72 +7.44 +7.17.
G4 No ->Yes -1.27 -1.38 +1.00 +0.59 +9.33 +8.69
P value 0.001 0.001 0.038 0.105 0.076 0.1499
G1 No->Yes -1.90 -1.89 +1.09 +0.86 +5.58 +5.70
Exercise G2 Yes->Yes -2.02 -2.19 -0.05 -0.35 +8.05 +8.05
G3 No->No -2.00 -1.92 +0.86 +0.60 +7.32 +6.66
G4 Yes->No -243 -2.29 +0.81 +0.57 +8.25 +7.43
P value 0.710 0.779 0.131 0.088 0.038 0.211
* adjusted for age at 1994, BMI at 1994, change in BMI, smoking, drinking, exercise
2G1-G2, "G1-G3, °G1-G4, *G2-G3, “G2-G4, "G3-G4 ; P<0.05 in multiple comparison
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