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Background: Baseline prostate volume (PV) is related with the progression of benign prostatic hyperplasia (BPH). Although recent studies have
reported the relationship between BPH and metabolic syndrome, the findings are inconsistent. Thus, this study was performed to investigate the
association of PV with metabolic factors and prostate-specific antigen (PSA) in individuals with normal PV and clarify the factors associated with

benign prostate enlargement (BPE), including PSA.

Methods: We selected 3,915 health examinees aged >40 yr with a PSA level <4 ng/mL who underwent ultrasonography of the prostate as part
of a routine health check-up. These individuals were classified into two groups according to PV: normal PV (PV <30 mL) and BPE (PV =30 mL).
We investigated the association of PV with metabolic factors and PSA using multiple linear regression analysis, and clarified the factors associat-

ed with BPE using logistic regression analysis.

Results: The factors associated with PV were PSA, age, and waist circumference in individuals with normal PV. The factors associated with BPE
were age, body mass index (BMI), and PSA. The logistic regression analysis adjusted for age and confounding factors showed that individuals with
a BMI of 23-24.9 kg/m?, 25-29.9 kg/m?, and =30 kg/m? had higher odds ratios of 1.580 (95% confidence interval, 1.171-2.131; P=0.003), 1.767
(1.332-2.344; P<0.001), and 2.024 (1.042-3.933; P=0.038), respectively, for BPE than individual with a BMI <23 kg/m?.

Conclusions: Abdominal obesity was significantly associated with PV in individuals with normal PV, whereas obesity was an associated meta-

bolic factor of BPE. PSA level was positively associated with PV.
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Table 1. Demographic characteristics of subjects

Characteristics No (%)
Age (yr)
Mean £ SD 56.7£9.1
40-49 871(22.2)
50-59 1,531 (39.1)
60-69 1,138 (29.1)
=70 375(9.6)
PSA (ng/ml)
Mean £ SD 1.069 £ .697
<10 2,287 (58.4)
1.0-1.999 1,228 (31.4)
2.0-2.999 289 (7.4)
3.0-3.999 11 (2.8)
Prostate volume (mL)
Mean £ SD 2096 +7.74
<10 54(1.4)
10-20 2,036 (52.0)
20-30 1,377 (35.2)
>30 448 (11.4)

Abbreviation: PSA, prostate-specific antigen.

Table 2. Association of prostate volume with metabolic characteristics
and PSA in patients with normal prostate volume

Variables R? B (95% Cl) B t P value
PSA 0.072 2077 (1.811-2.343) 0.252 15.307 <0.001
Age 0.104 0.103 (0.085-0.122) 0.179 10.899 <0.001
WC 013 0.064 (0.042-0.086) 0.094 5.728 <0.001

P value derived from multiple linear regression analysis.
Abbreviations: PSA, prostate-specific antigen; WC, waist circumference; Cl, confi-
dence interval.

A A7)1= 2077 mL Z7F6F93(P<0.00D), GEo] 14] 2718
AP A7]5= 0103 mL F7F8F3 m(P<0.00D), 3l2lE#7F 1 cm
s7rd

YA F7]= 0.064 mL Z715FGTHP<0.001) (Table 2).
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ol A 2.2248[(95% A1Z|E7E: 1.426-3.468) (P<0.00D, 60T A =
4.886H(95% AlZTL7E 3.175-7519) (P<0.001), 704 oJAtolAl=
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Table 3. Characteristics of subjects with and without prostate enlarge-
ment

No prostate Prostate
enlargement enlargement P value

(N=3,467) (N=448)
Age (yr) 558+88 63.1+85 <0.001
BMI (kg/m?) 246+27 248126 0.081
WC (em) 842174 854+69 0.001
SBP (mmHg) 1235+ 21.6 126.1+13.6 0.015
DBP (mmHg) 76.1£9.1 760£89 0.810
TC (mg/dL) 1940+ 35.1 1850+ 32.1 <0.001
HDL-C (mg/dL) 537+ 113 53.1+ 11.1 0.360
LDL-C (mg/dL) 1150£323 107.9 £ 29.0 <0.001
Triglyceride (mg/dL) 129.7 £91.2 1212 +70.7 0.057
FBS (mg/dL) 102.3 £22.6 102.5£20.1 0.861
PSA (ng/ml) 0986 +0.616 1.712+£ 0919 <0.001

P values were determined using the Student t-test.

Abbreviations: BMI, body mass index; WC, waist circumference; SBP, systolic blood
pressure; DBP, diastolic blood pressure; TC, total cholesterol; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FBS, fasting
blood sugar; PSA, prostate-specific antigen.
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= 17679(95% AZT7E; 1332-2344) (P<0.00D), 30 kg/m? 014

ofl = 2.0248(95% A T7E; 1.042-3933) (P=0.038) A A=)
9] 7hsAlo] f =9t &4 PSAZ} 1.0 ng/mL wjvke] 7L-of H]
8, 1.0-1999 ng/mLe] -0 A= 3.16980(95% A=) 7Y 2.454-
4092) (P<0.00D), 2.0-2999 ng/mLol A= 8189uH(95% A= 77k,
5.881-11403) (P<0.001), 3.0-39999 4= 139148](95% 41|77k,
8.879-21.804) (P<0.001) FZ41ZT o] 7H540] o =94t 2
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Table 4. Association of prostate enlargement with PSA and demo-
graphic and metabolic variables

Variables OR (95% Cl) P value
Age (yr)
40-49 1 <0.001
50-59 2.224(1.426-3.468) <0.001
60-69 4.886 (3.175-7.519) <0.001
=70 8.441 (5.285-13.482) <0.001
BMI (kg/m?)
<23 1 0.001
23-249 1.580 (1.171-2.131) 0.003
25-29.9 1.767 (1.332-2.344) <0.001
=30 2,024 (1.042-3.933) 0.038
TC (mg/dL)
<200 1
=200 0.647 (0.510-0.822) <0.001
PSA (ng/ml)
<10 1 <0.001
1.0-1.999 3.169 (2.454-4.092) <0.001
2.0-2.999 8.189 (5.881-11.403) <0.001
3.0-3.999 13.914 (8.879-21.804) <0.001

P value derived from logistic regression analysis.

This model was adjusted for age, body mass index (BMI), waist circumference,
blood pressure, blood lipid, fasting blood glucose, and PSA.

Abbreviations: PSA, prostate-specific antigen; OR, odds ratio; Cl, confidence inter-
val; BMI, body mass index; TC, total cholesterol.
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