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Korean men examined
by Health examination program
in Asan Medical Center
during Jan. 1990—Dec. 1992
(N=7,534)

Subjects reexamined after average 8—year period up to Mar. 2000
(N=1,535)

T‘ Review of medical records }—i

Inclusion
Study subjects
(N=1,169)

Incomplete medical records(78)
Alleged cardiovascular diseases(215)

Serious chronic diseases(73)

Exclusion (N=366)

Diabestes (32)
Hypertension (42)
Hyperlipidemia (141)

Chronic hepatitis B (50)
Chronic hepatitis C (8)
Liver cirrhosis (3)
Thyroid disease (4)
Cancer (6)

Others (2)

Figure 1. Process of selecting study subjects.
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Table 1. Basic characteristics of study subjects*

Variables IL? 1 (' (}f )9

Age (year) <40 408 (34.9)
40~49 602 (51.5)

50~59 130 (11.1)

>60 29 (2.5

Marital status Unmarried 3 (0.3
Married 1,070 (97.9)

Divorced 8 (0.7

Widowed 12 (1.1

Education (years) <9 74 (6.8)
10~12 169 (15.5)

13~16 694 (63.7)

>16 153 (14.0)

Occupation Specialists 381 (33.3)
Administration 293 (25.9)

Office worker 300 (26.2)

Sales and service 85 (7.4

Agriculture 15 (1.3)

Producing 13 (1.1)

Others 53 (4.7

Smoking status Non-smoker 219 (18.8)
Ex-smoker 435 (37.3)

Current smoker 511 (43.9)

Alcohol drinking  Non-drinker 3568 (30.9)
Current drinker 802 (69.1)

Exercise No 424 (38.4)
Yes 681 (61.6)

BMI (kg/m** <20 117 (10.0)
20~22.9 408 (34.9)

23~24.9 378 (32.3)

25~26.9 192 (16.4)

>27 74 (6.3)

*Missing values are excluded.
**BMI: Body Mass Index.

|

o] Ako] 8479 (77.7%) 2.

23.342.5 kg/m’
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ole] 7|71e 3
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Table 2. Changes of BMI and cardiovascular risk factors
after follow-up period

Baseline Follow-up Change

Variables (MeantSD) (Mean+SD) (Mean+SE)

Height (cm) 169.545.2  168.945.3 -0.6+0.04
Weight (kg) 66.8+8.0 69.5+8.2 2.6£0.1*
BMI (kg/m’) 23.3%2.5 24.2%2.5 0.9+0.04*
SBP (mmHg) 122.7+15.1 122.4415.3 -0.3+0.5
DBP (mmHg) 81.3+10.4  80.9+£10.6 -0.4+0.3
TC (mg/dD 194.3+33.3 206.0+33.7 11.7+0.8*
TG (mg/dD 145.9485.7 150.04£93.5  4.14£2.3
HDL-C (mg/dl) 46.7£10.8  49.1+11.7  2.3£0.3*
LDL-C (mg/dD) 118.4+31.9 126.9432.2  8.5+0.9*
FBS (mg/dD 89.4415.7  97.74£22.5  8.240.6*
Urate (mg/dD 5.8+1.2 6.2+1.3 0.3+0.03*

*P value<0.05 by paired t-test.

SD: Standard deviation.

SE: Standard error.

BMI: Body Mass Index.

SBP: Systolic blood pressure.

DBP: Diastolic blood pressure.

FBS: Fasting blood sugar.

TC: Total cholesterol.

TG: Triglyceride.

HDL-C: High density lipoprotein cholesterol.
LDL-C: Low density lipoprotein cholesterol.

Vol. 23, No. 6 797




- YS Yun - HS Park: Effect of Body Mass Index Change on Cardiovascular Risk Factors in Korean Men -

Table 3. Correlations between BMI change and change
of cardiovascular risk factors

Table 4. Multiple regression analysis of change of cardio-
vascular risk factors according to BMI change

A BMI
Variables
Univariate Adjusted for baseline
p age, and BMI

r
ASBP 0.099* 0.122%*
ADBP 0.112* 0.132%%*
ATC 0.213* 0.242%*
ATG 0.202* 0.220%*
AHDL-C -0.177* -0.245%*
ALDL-C 0.140%* 0.252%*
AFBS 0.049 0.067
AUrate 0.164* 0.110%*

*P<0.05 by Pearson’s correlation coefficient.
#*¥P<0.05 by partial Pearson’s correlation coefficient.
BMI: Body Mass Index.

SBP: Systolic blood pressure.

DBP: Diastolic blood pressure.

TC: Total cholesterol.

TG: Triglyceride.

HDL-C: High density lipoprotein cholesterol.
LDL-C: Low density lipoprotein cholesterol.

FBS: Fasting blood sugar.

AR et 7 AR Al Wt
of vl AE Qg elir] eked A AA A
AR A AR AL AR SR Fd
4, 5, $EAL 2AG Aol e 29
2L Agagde AADAS 1 ke/m’e] F712
A% %7 G 1.6 mmHg, ol9r] AL 0.8
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Changes of BMI

Variables

B Standard error P value
ASBP 1.62 0.33 <0.0001
ADBP 0.84 0.23 0.0003
ATC 3.62 0.65 <0.0001
ATG 9.34 1.63 <0.0001
AHDL-C -1.55 0.27 <0.0001
ALDL-C 2.84 0.64 <0.0001
AFBS 0.41 0.38 0.277
AUrate 0.13 0.02 <0.0001

All values are adjusted by the baseline age, BMI, baseline
level of SBP, DBP, FBS, TC, TG, HDL-C, Urate, smoking
status (non-smoker, ex-smoker, current smoker), alcohol
drinking (non-drinker, current drinker) and exercise (no,
yes).

*P value<0.05 by multiple regression analysis.

BMI: Body Mass Index.

SBP: Systolic blood pressure.

DBP: Diastolic blood pressure.

FBS: Fasting blood sugar.

TC: Total cholesterol.

TG: Triglyceride.

HDL-C: High density lipoprotein cholesterol.

LDL-C: Low density lipoprotein cholesterol.

mmHg, £ 48 %2 3.6 mg/dl, FAAWE 9.3
mg/dl, LDL-C& 2.8 mg/dl, $4+2 0.1 mg/dl 7}
b= e 2 JElyty, HDL-C2 1.5 mg/dl 743}
= Ae® YElEtE D,

5. AEzEx| 40| wst Mol e Ay ZE
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2 nd, 3 rd, 4 th, 5 th quintile& Z+7+ -0.03~0.60
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Table 5. Logistic regression analysis of risk for cardiovascular diseases according to the quintiles of BMI change

Quintile of BMI

2 1 st 2 nd 3 rd 4 th 5 th P for
change (kg/m")
(~-0.04) (-0.03~0.60) (0.61~1.17> (1.18~1.88) (1.89~) trend
Variables
SBP>140 or OR 1.0 1.22 1.62 1.63 1.98 <0.0001
DBP>90 (mmHg)  95% CI (0.58~2.58) (0.79~3.34) (0.81~3.31) (0.95~4.01)
TC>240 (mg/dD OR 1.0 1.64 1.81 1.27 5.59% 0.0212
95% CI (0.33~8.18) (0.36~9.12) (0.23~7.16) (1.19~26.36)
TG>200 (mg/dD OR 1.0 1.20 1.32 2.26% 3.24%* <0.0001
95% CI (0.54~2.65) (0.61~2.87) (1.10~4.65) (1.53~6.88)
HDL <40 (mg/dl) OR 1.0 1.88 1.61 2.56% 5.16* <0.0001
95% CI (0.84~4.19) (0.68~3.80) (1.15~5.69) (2.27~11.77)
FBS>110 (mg/dl) OR 1.0 0.98 0.89 0.94 1.07 <0.0001
95% CI (0.52~1.87) (0.46~1.70) (0.49~1.83) (0.53~2.17)
Urate>7.0 (mg/dD) OR 1.0 0.73 0.96 1.08 2.18* <0.0001
95% CI (0.38~1.40> (0.52~1.79) (0.58~2.03) (1.17~4.06)

The quintiles of BMI changes represent changes proceeding from the greatest weight loss (1 st quintile) to the
greatest weight gain (5 th quintile). All values are adjusted by the baseline age, BMI, baseline level of SBP, DBP,

FBS, TC, TG, HDL-C, Urate,

(non-drinker, current drinker) and exercise (no, yes).

*P<0.05 by multiple logistic regression analysis.
OR: Odds ratio.

CI: Confidence interval.

BMI: Body Mass Index.

SBP: Systolic blood pressure.

DBP: Diastolic blood pressure.

TC: Total cholesterol.

TG: Triglyceride.

HDL-C: High density lipoprotein cholesterol.
FBS: Fasting blood sugar.

smoking status (non-smoker,

ex-smoker, current smoker), alcohol drinking
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Abstract

Effect of Body Mass Index Change on Cardiovascular
Risk Factors in Korean Men

Yeong Sook Yun and Hye Soon Park#*

Department of Family Medicine, Ilsan Paok Hospital, Inje University, *Department of
Family Medicine, Asan Medical Center, University of Ulsan College of Medicine

Background: Obesity is becoming an increasing public health problem. Weight gain in adults causes
increased risk of cardiovascular diseases and mortality. The aim of the present study was to investigate
the effect of body mass index (BMI) change on cardiovascular risk factors in Korean men.
Methods: This study subjects consisted of 1,169 people, aged 20~71 y at baseline year who had undergone
health examinations 2 times for average 8-year period. Height, weight, systolic and diastolic blood pressure,
total cholesterol, triglyceride, HDL-C, fasting plasma glucose, and urate were measured. Smoking status, alcohol
drinking, and exercise were assessed through self-questionnaire.

Results: The baseline mean age was 43.1+6.7 year, the mean weight was 66.845.2 kg, and the mean BMI
was 23.3+2.5kg/m”. BMI significantly increased by 0.9+0.04 kg/m® the during 8-year period. An increase of
1 kg/m® in BMI was significantly associated with increase of blood pressure, total cholesterol, triglyceride,
LDL-C, and urate, and decrease of HDL-C. The risk of cardiovascular diseases was increased with more weight
gain. Compared with the lowest quintile of BMI change, the adjusted relative risk of the highest quintile of
BMI change for hypercholesterolemia, hypertriglyceridemia, low HDL-C, and hyperuricemia were 5.59 (95%
CI: 1.19~26.36), 3.24 (95% CI: 1.53~6.88), 5.16 (95% CI: 2.27~11.77), and 2.18 (95% CI: 1.17~4.06),
respectively. The adjusted relative risk for cardiovascular disease tended to increase according to BMI increase
(P for trend <0.0001).

Conclusion: The increase of BMI was significantly associated with worsening of cardiovascular risk factors in

Korean men. (J Korean Acad Fam Med 2002;23:794-803)
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