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Table 1. Baseline characteristics in 4 different groups in middle-aged Koreans.

NG (n=4,270) OB1 (n=220) OB2 (n=1,244) OB3 (n=1,449)
Sex (M/F)¥ 2273/1997 122/98 763/481 460/989
Age (year) 475+5.7 50.3+6.0 " 48.345.7 48.9+5.8
Smoking (PY) 95+14.1 11.7416.5 10.3+14.8 12.7+15.8"
Alcohol (g/wk) 223.7+402.9 392.0+619.2 239.84337.6 332.94440.0"
Weight (kg) 60.047.7 66.248.3 69.6+7.0" 77.048.97%
BMI (kg/m?) 223417 23.9+0.8 26.1+1.0" 27741974
WC (cm) 774463 89.6+3.17 83.6+4.1 93.0+4.8"
FEM (kg) 77.2+6.0 743+5.5"% 73.1+6.27 71.6+6.1
Fat mass (kg) 13.3%3.3 16.3+2.4 18.1£3.27 21.34447%
FBS (mg/d)) 99.3+20.2 102.0£19.7 103.5+22.3 106.8+24.074
TG (mg/d)) 118.7+72.2 148.6+70.6 148.9+85.5 176.0+99.5 ™
HDL-C (mg/d)) 56.0%13.2 52.6+14.6" 5031137 48.6+11.2
s-BP (mmHg) 118.1£16.3 122.2+16.7 125.6+16.8" 128.7+15.67*
d-BP (mmHg) 75.1+11.3 77.2+11.3 78.8+11.4 81.2+11.0™*
MS (%)* 0 1.8% 0 14.4%

All values are meanz*standard deviation and showed statistically significant (P<.01) by ANOVA test. *prevalences of metabolic

syndrome by x 7 test, t comparison between OB1 and OB2,

T, comparison between OB2 and OB3,

S comparison between OB1

and OB3. T, T ¥ are marked in group with higher values and P<.05 with post hoc analysis. NG (Normal group): normal BMI

5

with normal waist circumference, OB1 (Non-Obese Group with central obesity): normal BMI with elevated waist circumference, OB2

(Obese Group without central obesity): elevated BMI with normal waist circumference, OB3 (Obese Group with central obesity):

elevated BMI and waist circumference, PY: pack-year, BMI: body mass index, WC: waist circumference, FFM: fat free mass, FBS:
fasting blood sugar, TG: triglyceride, HDL-C: high-density lipoprotein, s-BP: systolic blood pressure, d-BP: diastolic blood pressure,
MS(%): the prevalence of metabolic syndrome defined by IDF 2005, which is consisted of central obesity (central obesity; waist
circumference =90 cm for men and =85 c¢m for women), blood pressure=130/85 mmHg, triglyceride =150 mg/dl, fasting glucose >
100 mg/dl, and low high-density lipoprotein cholesterol (men<40 mg/dl, women<50 mg/dl)). In that guideline, subjects who have

central obesity with more than 2 abnormal values mentioned above were defined as metabolic syndrome subjects.
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Table 2. Correlation between hsCRP and obese-related factors in HITEOB3)] 7HE 2 FAE RAn aeu S
middle-aged Koreans.
Factor r Factor r
4 A +
Age (years) 0.074 BMI (kg/m’) 0.222 *
Smoking (PY) 0.130 TG (mg/dl) 0.122
Alcohol (g/wk)  0.057 HDL-C (mg/dl) —0.151 - * *
Activity* —0.024 FBS (mg/d)) 0.111 2
FEM (kg) —0.089 s-BP (mmHg) 0.104 £ L]
FM (kg) 0.187 d-BP (mmHg) 0.101 %
Weight (kg) 0.197 HOMA-IR 0.163 2
WC (cm) 0.230 Insulin (uIU/dl) 0.146
r: Pearson correlation coefficient and all values, except activity
(P=.060), showed statistically significant (P<.001), PY: pack 0.0 : : : .
year. *We divided daily activity as follows; sedentary, mild n= 4270 220 1,244 1,449
NG OB1 OB2 OB3

activity, moderate activity, severe activity, and scored each
activity by 0~3 score. FEM: fat free mass, FM: fat mass, WC:
waist circumference, BMI: Body mass index, FBS: fasting blood
glucose, s-BP: systolic blood pressure, d-DP: diastolic blood
pressure, TC: total cholesterol, TG: triglyceride, HDL-C: high
density lipoprotein-cholesterol, HOMA-IR: Homeostasis Model
Assessment-Insulin  Resistance {fasting insulin (ulU)Xfasting
glucose (mg/d)1/22.5.
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Figure 1. Comparison of the hsCRP in 4 different groups in
middle-aged Koreans. *comparison between OB1, OB2, OB3 vs
NG, Tcomparison between OB3 vs OB1, OB2, *,f are marked
in group with higher values and P<.05 by ANOVA test with post
hoc analysis. The thick lines in the box represent mean values and

thin lines from the box are standard deviations.
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Figure 2. Comparison of the hsCRP in 4 different groups in middle-aged Koreans. This figure shows that the obese groups have higher

hsCRP compared to normal group. However, the hsCRP value between

non-obese group with central obesity only (OB1) and obese group

without central obesity (OB2) showed no difference. Obviously, obese group with central obesity (OB3) had higher values than other

groups. We could find same result in both sexes. All values represent mean and 95% confidence interval.
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Table 3. The comparisons of inflammatory markers by having central obesity and metabolic syndrome in middle-aged Koreans.

Central obesity

Metabolic syndrome

(+) (—) P (+) (—) P P’
Subject No. 1,669 5,514 1,167 6,016
hsCRP (mg/dl)  0.14+0.12 0.09£0.09 <.001 <.001 0.19£0.10 0.07£0.08 <.001 <.001

All values are meantstandard deviation. P values were from independent t test. Central obesity means waist circumference =90 cm
in men and =85 cm in women. (+): present, (—): absent, Metabolic syndrome: We followed IDF guideline to define metabolic
syndrome, which is consisted of central obesity (central obesity, waist circumference =90 c¢m for men and =85 cm for women),
blood pressure=130/85 mmHg, triglyceride=150 mg/dl, fasting glucose=100 mg/dl, and low high-density lipoprotein cholesterol
(men<40 mg/dl, women<50 mg/dl). In that guideline, subjects who have central obesity with more than 2 abnormal values mentioned

above were defined as metabolic syndrome subjects. P’: values from ANCOVA test after age, cigarette smoking amount, alcohol

consumption, and daily activity adjustment.
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Figure 3. Differences of hsCRP in central obesity and metabolic syndrome. *Statistically significant difference (P<.01). (+): present, (—):

absent.
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Figure 4. Differences of hsCRP according to numbers of metabolic syndrome parameters with central obesity. In 2005 IDF (International

Diabetes Federation) guideline, it is essential to have central obesity in defining metabolic syndrome, therefore, this figure showed the

differences of hsCRP values according to the numbers of abnormal metabolic syndrome parameters in central obesity subjects. However,

there were no differences of hsCRP values by ANOVA test.
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| ABSTRACTS

The Relationship between High-sensitive C-
reactive Protein and Different Obese Types
in Middle-aged Koreans

Nam Seok Joo, M.D., Hae Jin Kim, M.D.*, Eun Joo Lee,
M.D.**, Sat Byul Park, M.D.

Departments of Family Practice and Community Health, *Endocrino-
logy, **Radiology, Ajou University School of Medicine, Suwon, Korea

Background: Obesity and metabolic syndrome are closely
correlated where previous studies showed that adipocytes

release many inflammatory substances. HsCRP is an indicator
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of an independent risk factor in coronary heart disease. The
aim of this study was to investigate the difference of hsCRP
in different types of obese patients.

Methods: We analyzed the data of 7,183 middle-aged Korean
adults between the ages of 40 and 60 (men 4,147 and women
3,036) by using a cross-sectional approach. We divided study
subjects into 4 different groups; Normal Group (NG; normal
waist and normal body mass index), Centrally Obese Group
(OB1; Non-obese group with central obestiy), Obese Group
without central obesity (OB2) and Obese Group with central
obesity (OB3). We compared the difference of anthropometry,
metabolic parameters, and hsCRP.

Results: Waist circumference (r=0.230, P<.001) and body
mass index (r=0.222, P<.001) positively corresponded with
high levels of hsCRP. Higher values of hsCRP were found in
the OB3 compared to the NG. However, there was no
difference between the OB1 and the OB2. The subjects who
had central obesity or the metabolic syndrome showed high
hsCRP values. The hsCRP values were the highest in subjects
who had central obesity with the metabolic syndrome. But, the
value of hsCRP was not significantly different in central obesity
subjects with or without the metabolic syndrome.
Conclusion: The highest value of hsCRP was significantly
shown in the obese group with central obesity. However, there
were no differences found in the hsCRP levels between the
non-obese group with central obesity and the obese group
without central obesity. (J Korean Acad Fam Med 2008;29:
484-491)

Key words: hsCRP, central obesity, metabolic syndrome
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