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— Abstract —

The Impact of Weight Changes on M etabolic Syndrome over a Time
period of 8 yearsin Korean Male Workers

Tae-Heum Chung, Moon-Chan Kim, Ji-Ho Lee*, Chung-Hun Choi, Chang-Sup Kim

Department of Family Medicine, College of Medicine, University of Ulsan
Department of Occupational and Environmental Medicine, College of Medicine, University of Ulsan*

Objectives: Cardiovascular diseases are common causes of diseases and death for workers. With the
increasing prevalence of obesity, the social costs for obesity related diseases are a growing burden in
Korea. We aimed to investigate the impact of weight change on metabolic syndrome and its components
in Korean male workers.

Methods: We analyzed the data from 2,785 male workers obtained during health checkups in 2000 and
in 2008. The subjects were classified into 5 groups as Loss (< -3.0 kg), Stable (-2.9 to 2.9 kg), Mild gain
(3.0to 5.9 kg), Moderate gain (6.0 to 8.9 kg), and Severe gain (> 9.0 kg) group according to the amount
of weight change between the 2 health checkups. The mean values of metabolic syndrome components
were compared across the 5 weight change groups by ANCOVA. After classifying subjects into 2 groups
according to the normality of their body weight at baseline, the odds ratios for metabolic syndrome and
its components each weight-change group were computed by multiple logistic regression analyses, using
the Stable group as the reference.

Results: There was a strong linear relationship between weight gain and a worsening of the compo-
nents of metabolic syndrome in 2008 (p<0.001). In normal body weight group, the odds ratios for meta-
bolic syndrome significantly increased in the Mild, Moderate, and Severe gain groups (OR 1.83, 2.82,
and 7.56, respectively), and increased with weight gain (p<0.001). In subjects who were obese, the odds
ratios for metabolic syndrome significantly increased if their amount of weight gain placed them in the
Mild or Moderate gain groups(OR 1.75 and 3.97), increased with the increase of weight gain (p<0.001),
and decreased in the Loss group(OR 0.51, 95%CI 0.30 to 0.85).

Conclusions: Weight gain in male workers was positively associated with metabolic syndrome
through worsening of metabolic syndrome components. On the other hand, weight loss in obese mae
workers had a protective effect against metabolic syndrome through the improvement of the components
of metabolic syndrome.
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Table 1. Subject characteristics of 2,785 men at the baseline and after 8 years follow up

Characteristic Baseline After 8 yearsfollow up p value*
Mean (SD) Mean (SD)
Age(y) 37.6 (2.6) 45.7 (2.6) -
Height (cm) 168.7 0. 167.6 0.1 <0.001
Weight (kg) 66.6 (8.4 67.2 (8.3 <0.001
BMI (kg/m?) 23.3 (2.9 239 (2.3 <0.001
WC (cm) - 85.0 (6.5) -
Triglyceride (mg/dL)" 4.7 (0.5) 4.7 (0.5) 0.12
HDL-C (mg/dL)" 38 0.1 38 0.2 0.10
SBP (mmHg) 122.7 (15.1) 123.0 (10.9) 0.23
DBP (mmHg) 789 (10.1) 79.6 (7.5) 0.002
FBS (mg/dL)" 4.6 (0.1 4.6 (0.1 0.12
% (n) % (n)
Metabolic syndrome 211 (589) 221 (616) <0.001
Alcohol intake(times/week) *
<1 53.5 (1,421) 54.5 (1,446) <0.001
1-2 34.0 (903) 34.8 (923)
>3 125 (33D 10.8 (286)
Smoking*
Never 26.8 (732) 37.1 (1,013) <0.001
Ex 14.7 (402) 27.8 (760)
Current 58.5 (1,597) 35.1 (957)
Exercise’
No 30.9 (841) 145 (396) 0.05
Irregular 39.3 (1,069) 35.2 (959)
Regular 299 (813) 50.2 (1,368)
Family income (million wor/month)*
<200 735 (1,981) 44.3 (1,194) <0.001
200-400 24.0 (648) 17.9 (482)
>400 25 (68) 37.9 (1,021)
Educational level *
<Middle school 31.0 (842) 30.8 (838) <0.001
High school 45.6 (1,241) 441 (1,199)
>College 234 (637) 25.1 (683)

*Using paired t-test for continuous variables and chi-sgquare test for categorical variables.

TUsing log-transformed data. *There are subjects with missing data. Percentages may not total 100 because of rounding.
Abbreviations: BMI, body mass index; WC, waist circumference; HDL-C, high density lipoprotein cholesterol SBP, systolic blood
pressure DBP, diastolic blood pressure; FBS, fasting blood sugar.
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Table 2. Adjusted means* of metabolic components by weight change groups after 8 years among 2,785 men
Metabolli Loss Stable Mild gain Moderate gain Severegain o
etabolic (<-3.0kg) (29t029kg)  (30t059kg)  (6.0t08.9kg) (>9.0kg) fp" “2
parameters (n=408) (n=1,626) (n=554) (n=158) (n=139) or tren
WC (cm) 80.7 (0.2 845 (0.1 87.8 (0.1) 9.5 (0.3 94.2 (0.5) <0.001
TG (mg/dl)! 450 (0.02) 472 (0.01) 4.85 (0.02) 494 (0.03) 4.99 (0.06) <0.001
HDL-C (mg/di)* 3.87 (0.02) 3.83 (0.01) 3.81 (0.01) 3.78 (0.02) 3.82 (0.04) 0.001
SBP (mmHg) 121.6 (0.5) 1226 (0.2) 1243 (0.4) 1253 (0.8) 1282 (1.6) <0.001
DBP (mmHg) 782 (0.4) 792 (0.2 80.7 (0.3) 81.8 (0.6) 827 (L1 <0.001
FBS (mg/di)’ 461 (0.01) 4.61 (0.003) 4.62 (0.01) 463 (0.01) 4.68 (0.02) 0.01

*Using analysis of covariance.

*Means were adjusted for age, baseline weight, alcohol intake, smoking, exercise, education level, income, medication use for treat-
ment of hypertension, diabetes, and dyslipidemia plus the corresponding variable among metabolic syndrome components at base-
line. Baseline body mass index was used as a corresponding variable instead of baseline waist circumference because it was not mea-
sured at baseline. Numbers in the parentheses present standard error. "Using log-transformed data. Abbreviations: WC, waist circum-
ference; TG, triglyceride; HDL-C, high density lipoprotein cholesterol SBP, systolic blood pressure DBP, diastolic blood pressure;

FBS, fasting blood sugar.

Table 3. Odds ratios* and 95% confidence intervals for metabolic syndrome and its components by weight change groups in subjects

with normal body weight at baseline

MSand its Loss Stable Mild gain Moderate gain Severegain p value
co-factors (< -3.0kg) (-2.9t0 2.9 kg) (3.0t0 5.9kg) (6.0t0 8.9kg) (= 9.0kg) for trend
MS 0.60 (0.21-1.73)  1.00 (reference) 1.83 (1.14- 2.93) 2.82 (1.56 -5.08) 7.56 (3.22-17.77)  <0.001
HighwC - 1.00 (reference) 6.92(2.91-16.45) 44.90 (16.69-120.80) 411.87 (95.16-1782.62) <0.001
High TG 0.37(0.11-1.26) 1.00 (reference) 2.55 (1.60- 4.06) 5.23 (2.88-9.49) 4.99 (1.71-14.56) <0.001
Low HDL-C 0.80(0.44-1.46) 1.00 (reference) 1.29(0.91- 1.82) 1.51(0.92 -2.49) 1.32(0.54-3.22) 0.033

High BP 1.35(0.60-3.00) 1.00 (reference) 1.71(1.12- 2.59) 3.03(1.74-5.30) 3.84(1.53-9.66) <0.001
High FBS 0.53(0.20-1.39) 1.00 (reference) 1.45(0.95- 2.22) 1.75(0.97 -3.15) 2.69(1.00-7.19)  0.001

*Using multiple logistic regression analysis.

*QOdds ratios (95%Cl) were adjusted for age, baseline weight, alcohol intake, smoking, exercise, education level, income plus the cor-
responding variable among metabolic syndrome components at baseline. Abbreviations: MS, metabolic syndrome; WC, waist cir-
cumference; TG, triglyceride; HDL-C, high density lipoprotein cholesterol BP, blood pressure FBS, fasting blood sugar.
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Table 4. Odds ratios*and 95% confidence intervals for metabolic syndrome and its components by weight change groups in subjects

with overweight or obesity at baseline

MS and its Loss Stable Mild gain Moderate gain Severe gain Pvalue
co-factors (< -3.0kg) (-2.9t0 2.9 kg) (3.0t05.9kg) (6.0t0 8.9kg) (= 9.0kg) for trend
MS 0.51 (0.30-0.85) 1.00 (reference)  1.75 (1.18-2.60) 3.97 (1.92- 8.22) 3.46 (0.77-15.51)  <0.001
HighwC 0.13 (0.05-0.35) 1.00 (reference)  4.56 (2.75-7.56)  18.44 (6.79-50.06) - <0.001
High TG 0.33(0.18-0.61) 1.00 (reference)  1.64 (1.02-2.64) 1.66 (0.61- 4.52) 5.75(0.90-36.81)  <0.001
Low HDL-C  0.74 (0.55-1.00) 1.00 (reference)  1.09 (0.79-1.49) 1.01 (0.52- 1.97) 0.39 (0.08- 1.92) 0.177
High BP 0.70 (0.43-1.16) 1.00 (reference)  1.85(1.19-2.86) 1.11 (0.41- 3.01) 2.80 (0.51-15.41) 0.002
High FBS 1.13(0.68-1.88) 1.00 (reference)  1.26 (0.77-2.08) 1.31 (0.44- 3.88) 6.46 (0.50-82.64) 0.366

Using multiple logistic regression anaysis.

*QOdds ratios (95%Cl) were adjusted for age, baseline weight, alcohol intake, smoking, exercise, education level, income plus the cor-
responding variable among metabolic syndrome components at baseline. Abbreviations: MS, metabolic syndrome; WC, waist cir-
cumference; TG, triglyceride; HDL-C, high density lipoprotein cholesterol BP, blood pressure FBS, fasting blood sugar.
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