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The Effects of Anthropometric Factors and Serologic
Factors of the Metabolic Syndrome on Prostate-Specific
Antigen Levels in Korean Men

Young Il Hahm, Kwan Joong Joo, Heung Jae Park

From the Department of Urology, Kangbuk Samsung Hospital, Sungkyunkwan
University School of Medicine, Seoul, Korea

Purpose: We evaluated the effects of anthropometric and serological para-
meters on serum prostate-specific antigen (PSA) in Korean men.
Materials and Methods: This study included 92,891 healthy Korean men
who visited our health promotion center for a general health checkup.
The mean age of the participants was 42.6 years (range, 20-77 years).
Exclusion criteria were a serum PSA level over 4.0 ng/dl or pyuria on
urinalysis (>5 white blood cells/high power field). All participants were
evaluated for several anthropometric factors (height, weight, systolic blood
pressure, diastolic blood pressure, body mass index [BMI], body surface
area [BSA], fat mass, body fat percentage, and lean body mass) and for
serologic parameters including components of the metabolic syndrome
(fasting blood sugar, triglyceride [TG], and high-density lipoprotein
cholesterol) biochemically. We analyzed the relationship between serum
PSA levels and the various anthropometric and serologic parameters.
Results: In the univariate analysis, serum PSA levels were significantly
positively correlated with age and with low-density lipoprotein (LDL)
cholesterol after adjustment for age. On the other hand, serum PSA levels
were negatively correlated with height, weight, BMI, BSA, fat mass, body
fat percentage, lean body mass, aspartate aminotransferase, alanine
aminotransferase, and TG. In the multivariate analysis, age and
LDL-cholesterol had positive correlations with serum PSA levels, but BMI,
BSA, fat mass, lean body mass, and TG were negatively correlated with
PSA levels.

Conclusions: These results suggest that the serum PSA level is significantly
influenced by age, the components of metabolic syndrome (BMI, TG), and
serologic parameters such as LDL-cholesterol. The normal range of serum
PSA should be considered in association with metabolic syndrome and
anthropometric factors as well as age. (Korean J Urol 2009;50:663-668)
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AlE ot 7] $lste] PSAY 7Hg & kg wX| & dF
o gt BEAS Alefslar HAFAISG (partial correlation
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0.001), A=A (p<0.001), AAL=F (p<0.001), *|F=
A (p<0.001), AAF (p<0.001), AALE (p<0.001),
AST (p<0.001), ALT (p<0.001), TG (p=0.02)E 7} &2 A
BAE Yebdlon 72+7he] AfAIFE —0.039, —0.073,
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Table 1. Distribution of clinical parameters

Parameters (unit) Mean SD
PSA (ng/ml) 1.02 0.36
Age (years) 42.60 8.30
Height (cm) 171.86 5.73
Weight (kg) 72.16 9.53
Systolic BP (mmHg) 123.50 10.20
Diastolic BP (mmHg) 81.60 12.20
BMI (kg/m’) 22.59 4.96
Lean body mass (kg) 53.31 591
BSA (m’) 1.84 0.13
Fat mass (kg) 15.81 4.90
Body fat percentage (%) 21.57 4.63
FBS (mg/dl) 95.57 15.84
Total protein (g/dl) 7.12 0.36
Albumin (g/dl) 4.66 0.22
Total bilirubin (mg/dl) 0.99 0.34
Direct bilirubin (mg/dl) 0.28 0.13
ALP (IU/1) 64.99 16.40
AST (IU/1) 27.09 12.78
ALT (IU/1) 31.51 21.26
Total cholesterol (mg/dl) 194.57 32.69
v GTP (IU/) 41.58 4.55
Triglyceride (mg/dl) 147.72 93.03
HDL cholesterol (mg/dl) 50.68 10.68
LDL cholesterol (mg/dl) 114.07 27.96

SD: standard deviation, PSA: prostate-specific antigen, BP: blood
pressure, BMI: body mass index, BSA: body surface area, FBS:
fasting blood sugar, ALP: alkaline phosphatase, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, 7 GTP: 7 -
glutamyltransferase, HDL cholesterol: high density lipoprotein
cholesterol, LDL cholesterol: low density lipoprotein cholesterol

kg/m’, <25 kg/m’), AEHA (=1.8 m’, <1.8 m’), AA| ek
(=53.31 kg [mean], <53.31 kg [mean]), H|A|¥3F (>15.81
kg [mean], <15.81 kg [mean]), TG (=150 ng/dl, <150 ng/dl)
9] zau]= 2+ 0.928, 0.853, 0.889, 0.913, 0.9352 2 PSA
ZHa=o] P YA} (Table 4).
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Table 2. Age-adjusted partial correlation between PSA and
selected characteristics

PSA
Variables

r p-value
Height (cm) —0.039 <0.001
Weight (kg) —0.073 <0.001
Systolic BP (mmHg) 0.009 0.250
Diastolic BP (mmHg) 0.013 0.530
BMI (kg/m’) —0.062 <0.001
Lean body mass (kg) —0.068 <0.001
BSA (m’) —0.071 <0.001
Fat mass (kg) —0.055 <0.001
Body fat percentage (%) —0.034 <0.001
FBS (mg/dl) —0.020 0.810
Total protein (g/dl) —0.007 0.340
Albumin (g/dl) —0.009 0.240
Total bilirubin (mg/dl) —0.009 0.250
Direct bilirubin (mg/dl) —0.007 0.340
ALP (IU/) —0.004 0.590
AST (IU/1) —0.030 <0.001
ALT (IU/1) —0.028 <0.001
Total cholesterol (mg/dl) 0.008 0.280
y GTP (IU[1) —0.012 0.130
Triglyceride (mg/dl) —0.037 0.020
HDL cholesterol (mg/dl) 0.021 0.070
LDL cholesterol (mg/dl) 0.019 0.010

PSA: prostate-specific antigen, BP: blood pressure, BMI: body
mass index, BSA: body surface area, FBS: fasting blood sugar,
ALP: alkaline phosphatase, AST: aspartate aminotransferase, ALT:
alanine aminotransferase, 7 GTP: 7 -glutamyltransferase, HDL
cholesterol: high density lipoprotein cholesterol, LDL cholesterol:
low density lipoprotein cholesterol, *: partial correlation coefficient
between PSA and selected characteristics adjusted by age
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Table 3. The correlation of PSA and BMI

Age group (years) BMI groups n (%) Mean PSA 95% CI for mean p-trend
20-29 Normal 5,195 (42.2) 0.81 0.76-0.78
Overweight 4,247 (34.5) 0.74 0.69-0.72
Obese 2,436 (20.6) 0.72 0.66-0.69
Very obese 332 2.7 0.71 0.66-0.68
Total 12,310 (100) 0.76 0.70-0.73 <0.001
30-39 Normal 9,399 (36.6) 0.90 0.82-0.86
Overweight 8,937 (34.8) 0.88 0.80-0.83
Obese 6,369 (24.3) 0.82 0.75-0.77
Very obese 975 (3.8) 0.69 0.60-0.63
Total 25,680 (100) 0.88 0.80-0.82 <0.001
40-49 Normal 10,486 (33.8) 0.94 0.87-0.89
Overweight 9,727 (32.0) 0.92 0.85-0.87
Obese 8,966 (28.9) 0.85 0.78-0.80
Very obese 1,644 (5.3) 0.80 0.74-0.76
Total 31,023 (100) 0.93 0.85-0.89 <0.001
50-59 Normal 4,199 (28.6) 1.06 1.04-1.08
Overweight 4,933 (33.6) 1.07 1.05-1.08
Obese 4,302 (29.2) 1.10 1.09-1.12
Very obese 1,263 (8.6) 0.98 0.97-0.99
Total 14,697 (100) 1.08 1.06-1.10 0.220
60-69 Normal 2,152 (31.6) 1.18 1.17-1.19
Overweight 2,172 (31.9) 1.24 1.22-1.25
Obese 2,016 (29.6) 1.16 1.14-1.18
Very obese 463 (6.8) 1.20 1.18-1.22
Total 6,803 (100) 1.19 1.18-1.20 0.925
=70 Normal 951 (40.0) 1.30 1.28-1.32
Overweight 678 (28.5) 1.21 1.20-1.23
Obese 702 (29.5) 1.25 1.23-1.26
Very obese 47 (2.0) 1.32 1.30-1.33
Total 2,378 (100) 1.26 1.24-1.27 0.660
Total Normal 32,382 (35.0) 1.20 1.18-1.21
Overweight 30,694 (33.1) 0.96 0.05-0.98
Obese 24,791 (26.8) 0.92 0.90-0.94
Very obese 4,724 (5.1) 0.88 0.87-0.89
Total 92,891 (100) 1.10 1.09-1.12 <0.001

PSA: prostate-specific antigen, BMI: body mass index, CI: confidence interval
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Table 4. Multivariates logistic regression analysis of the factors
that affected risk of an elevated PSA level of more than 1.0 ng/ml

95% confidence

Variables Odds ratio interval for
odds ratio
Age
=50 years
<50 years 1.479 1.416, 1.544
BMI
=25 kg/m’
<25 kg/m2 0.928 0.886, 0.972
BSA
>18 m’
<18 m® 0.853 0.822, 0.885
Lean body mass
>53.31 kg
<5331 kg 0.889 0.849, 0.931
Fat mass
>15.81 ke
<1581 kg 0913 0.870, 0.959
LDL cholesterol
=130 mg/dl
<130 mg/d 1.051 1.014, 1.089
Triglyceride
>150 mg/dl
<150 mg/dl 0.935 0912, 0.968

PSA: prostate-specific antigen, BMI: body mass index, BSA: body
surface area, LDL cholesterol: low density lipoprotein cholesterol
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