rx
A 0d
Ol
r2
[=
I

, QIHEHEE RIote] AEY

Correlation between Prostate Volume and Metabolic or
Anthropometric Factors in Male Visitors to a Health
Promotion Center

Yoon Dong Kim, Won Jae Yang, Yun Seob Song, Young Ho Park

From the Department of Urology, Soonchunhyang University College of Medicine,
Seoul, Korea

Purpose: We investigated the relationship of prostate volume with
metabolic and anthropometric parameters in men who visited a health
promotion center.

Materials and Methods: From January 2004 to July 2007, among 16,236
men between 30 to 69 years old who visited our health promotion center
for a general check-up, 1,033 men (6.4%) agreed to have their prostate
evaluation included in this study. They underwent anthropometric mea-
surements, basic laboratory tests, and transrectal ultrasonography. We
evaluated the relationship of prostate volume with metabolic and anthro-
pometric factors.

Results: In bivariate analysis, prostate volume positively correlated with
height, weight, body mass index (BMI), body surface area (BSA), serum
prostate-specific antigen (PSA), triglyceride, and blood pressure, and nega-
tively correlated with high-density lipoprotein cholesterol (HDL-C). In
multivariate analysis, age, BSA, serum PSA and HDL-C significantly cor-
related with prostate volume, whereas BMI did not (p=0.765). Prostate
volume in patients with metabolic syndrome (28.0ml) was significantly
larger than those without (25.4ml), but there was no difference in PSA
(p=0.976).

Conclusions: Because height positivelg/ correlated with prostate volume
(p=0.010), BSA (calculated as height””*xweight”**x0.007184) but not BMI
(as: weight/height’) correlated with prostate volume in multivariate
analysis. Metabolic syndrome increased prostate volume. (Korean J Urol
2008;49:139-144)

Key Words: Benign prostatic hyperplasia, Metabolic syndrome X, Body
surface area, Body mass index
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A2 Alsistsit. ARk Al 7hE Bkl 4l
A ek AlollA FAson dok 24 5Ee]
& 4 F A4 Gz ZAekgieh ARLAS Gody
mass index; BMI)+= 417 (height; H)Z} % (weight; W)= 3
A BMI=W/H)oll vk} 43619131, 21 E4 4] (body surface
area; BSA)- Dubois 54] (BSA=H""*xW"*°x0.007184)o1] t}
Qeto] ARG PEAEE] Bl AES A AR
Bl 2% 8417 ol FAES 3 Foll AR ov] 2
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matic colorimetric assay HPHOo 2 dE AHAE
(prostate-specific antigen; PSA)< radioimmunoassay W™ o 2
ZAsigd. APA 84 AAA 259 (Medison',
SONOACE 6000C, 3+)2] 6.5MHz2| B34S o] &3}o]
Fol, F, AolE F4 ¥ A 34 (V=7 /6xHxWxL)ol|
slo] Fasdct.

AS 9] ek 714k 2| Lol ¥EEE National Cho-
lesterol Education Program Adult Treatment Panel III (NCEP-
ATP IID2] A 9lof] wh} th3-2 5714 715 5 37hA] o] &
nhEels 92 sklek” 5714 7182 1) Bl slEl g
7} 90cm ©]4o] ALt BMIZ} 25kg/m® ©]4b), 2) L8} (=
7] &ste] 130mmHg ©]4 52 o]<t7] Fgto| 85mmHg ©|
/Kl-) 3) —16:11;1-(15'_ A ‘&lr/l—o] 110mg/dl o]/g-)’ 4) AFAA
W2 (150mg/dl ©]4), 5) Y= HDL-C (45mg/dl n|ihHo 2
o] Z Hlubol] 3t h=FollA] 01 2] =39} BMIE= 20001 The
Asia-Pacific perspectivedl] 2] A|A 8t X & A-g3lgich 't B
ATFellAE F4 9] A E Slete] slzlEd il BMIE o]
3l

EA18A 9l HAL Windows® & Statistical Package for
Social Sciences 14.0 (SPSS 14.0 KO for Windows)-& A+-&3}
At ZZo] ZH L2 Pearson’s correlation coefficient, par-
tial correlation coefficient, tF£3|HEA, A 2E 3L
A, Student’s t-testE A]3g3}te] pgho] 0.05 w]Hkel 739 A
SR or o3t Zow ksl

Table 1. Characteristics of participants

Variables Mean+SD
Age (years) 50.4£7.9
Height (cm) 170.0+5.8
Weight (kg) 70.849.5
BMI (kg/m’) 245427
BSA (m?) 1.82+2.69
Total PV (ml) 262482
Systolic BP (mmHg) 124.3+£13.7
Diastolic BP (mmHg) 81.7+10.3
FBS (mg/dl) 101.0£22.6
Total cholesterol (mg/dl) 196.1£36.7
TG (mg/dl) 153.2+101.3
HDL-C (mg/dl) 5114129
LDL-C (mg/dl) 124.1+£30.4
PSA (ng/ml) 1.34+1.36

SD: standard deviation, BMI: body mass index, BSA: body surface
area, PV: prostate volume, BP: blood pressure, FBS: fasting blood
sugar, TG: triglyceride, HDL-C: high-density lipoprotein cho-
lesterol, LDL-C: low-density lipoprotein cholesterol, PSA: prostate-
specific antigen

2 i/}

% 11,0337 9 AT F2F A" 504 (30- 69)9ﬂg
AYA 2249 HAFzHE 262mlo] YTk (Table 1). tHAHE
T B AF9} AASH A A reke] ol “Jﬂr%’:*#ﬂ
A ARA 4L oA, A4, AlF, BMI, BSA, F37]/0|$
7] gt % PSASt gt oke] AAAAE Ho
HDL-C= 59 A3t A|E B.3ch (Table 2). AHA &4
DA BA S Hole A S BAIR A5, AT AF

AAIT7E B Zobslon o]dl ulel BMIK. ) BSA7}
A Yeblla, FUtE FAANS % A
WOt} (Table 3). thF EAollA AgA £22 <

BSA, S5 PSASL F-2ogk oko] AHAlS H9) 3 HDL-C
b= 59 A4S verC BML Est, SAANS S
Ao Z o8t AR & HolA gkgkrl (Table 4). W3k,
AT Ak Ao s 3 o s EA AR A
1cke] Adtof| Ao} npA7iA 2 A7 A &4 o7, BSA,
"% PSA, HDL-C7} =] o+ 384 & vebdla BMIS}
33k A e (Table 5). Xd*ﬂ g AgA
o] F7kzkel 25.1ml 7| F o7 EA e A3 A RY
§3lo] oA, BSA, ¥ PSAE ] T2Hks 7]
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Table 2. Correlation between prostate volume and selected charac-
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Table 4. Multivariable linear regression model evaluating factors

teristics correlated with prostate volume
Total PV Coefficient p-value
Variables
r* p-value Age (years) 0.285 <0.001
2.
Age (years) 0277 <0.001 g;g ((Eél)‘g) g:gﬁ <8:(7)(6)?
gxf;?}ﬁt(flzn; g'gfg <8'g(1)(1) Systolic BP (mmHg) 0.033 0273
BMIg (kg/nglz) 0209 <0001 TG (mg/dD 0.008 0.777
BSA (mz) 0.193 <0.001 HDL-C (mg/dl) —0.072 0.014
. ’ ’ LDL-C (mg/dl) 0.019 0.501
Systolic BP (mmHg) 0.152 <0.001 PSA (ng/ml) 0244 <0.001
Diastolic BP (mmHg) 0.139 <0.001
FBS (mg/dl) 0.011 0.729 BMI: body mass index, BSA: body surface area, BP: blood pre-
Total cholesterol (mg/dl) 0.005 0.862 ssure, TG: triglyceride, HDL-C: high-density lipoprotein choleste-
TG (mg/dl) 0.050 0.109 rol, LDL-C: low-density lipoprotein cholesterol, PSA: prostate-
HDL-C (mg/dl) —0.094 0.002 specific antigen
LDL-C (mg/dl) 0.025 0.425
PSA (ng/ml) 0.284 <0.001

BMI: body mass index, BSA: body surface area, PV: prostate
volume, BP: blood pressure, FBS: fasting blood sugar, TG:
triglyceride, HDL-C: high-density lipoprotein cholesterol, LDL-C:
low-density lipoprotein cholesterol, PSA: prostate-specific antigen,
*: Pearson’s correlation coefficient

Table 3. Age-adjusted correlation between prostate volume and
selected characteristics

Total PV
Variables

* p-value
Height (cm) 0.175 <0.001
Weight (kg) 0.278 <0.001
BMI (kg/m’) 0.225 <0.001
BSA (m%) 0.275 <0.001
Systolic BP (mmHg) 0.100 0.001
Diastolic BP (mmHg) 0.105 0.001
FBS (mg/dl) <0.001 0.989
Total cholesterol (mg/dl) 0.010 0.740
TG (mg/dl) 0.064 0.041
HDL-C (mg/dl) -0.102 0.001
LDL-C (mg/dl) 0.043 0.173
PSA (ng/ml) 0.248 <0.001

BMI: body mass index, BSA: body surface area, BP: blood
pressure, FBS: fasting blood sugar, TG: triglyceride, HDL-C: high-
density lipoprotein cholesterol, LDL-C: low-density lipoprotein
cholesterol, PSA: prostate-specific antigen, *: partial correlation co-
efficient adjusted by age

%] 2T} (Table 6). THAF
Folis $213 Aol 7}

r
~d

k)

= r
BN

~d

fo

e >

Table 5. Multivariable linear regression model of prostate volume
in the metabolic syndrome group

Coefficient p-value
Age (years) 0.306 <0.001
BMI (m/kg?) -0.019 0.772
BSA (m%) 0.253 <0.001
FBS (mg/dl) —0.081 0.140
HDL-C (mg/dl) —0.111 0.044
Total cholesterol (mg/dl) —0.025 0.641
PSA (ng/ml) 0.257 <0.001

BMI: body mass index, BSA: body surface area, FBS: fasting blood
sugar, HDL-C: high-density lipoprotein cholesterol, PSA: prostate-
specific antigen

Table 6. Logistic regression model of factors affecting prostate
volume*

Odds ratio (95% CI) p-value

Age (50 years >, <) 1912
BMI 25m/kg’ >, <) 1.225
BSA (1.81m* >, <) 1.718
Systolic BP
(130mmHg >, <>)
TG (150mg/dl >, <) 1.143
HDL-C (45mg/dl >, <) 0916
PSA (1.0ng/ml >, <) 2.504

(1.464-2.496) <0.001
(0.903-1.663) 0.193
(1.276-2.3158) <0.001

1.299  (0.985-1.714) 0.064

(0.861-1.516) 0.356
(0.861-1.516) 0.555
(1.928-3.253)  <0.001

*Median prostate volume is 25.1ml. BMI: body mass index, BSA:
body surface area, BP: blood pressure, TG: triglyceride, HDL-C:
high-density lipoprotein cholesterol, PSA: prostate-specific antigen,
CI: confidence interval
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Table 7. Comparison of the metabolic syndrome and control groups

Metabolic syndrome (n=304)

Control (n=729)

p-value*
Mean+SD (range) Mean+SD (range)
Age (years) 51.0+8.0 (32-69) 50.2+7.8 (30-69) 0.112
Height (cm) 170.3+5.8 (154.8-187.0) 169.9+5.8 (150.8-186.3) 0.360
Weight (kg) 77.0+8.9 (55.6-106.2) 68.3+8.5 (42.1-99.7) <0.001
BMI (kg/mz) 26.5+2.3 (20.1-33.7) 23.6+2.4 (16.3-34.2) <0.001
BSA (m?) 1.89+0.13 (1.54-2.26) 1.79+0.12 (1.39-2.19) <0.001
Systolic BP (mmHg) 131.8+13.2 (92-181) 121.2+12.7 (87-164) <0.001
Diastolic BP (mmHg) 86.7£9.5 (36-116) 79.6%9.9 (51-115) <0.001
Total PV (ml) 28.0+9.2 (13.7-78.2) 25.4+7.7 (9.8-72.2) <0.001
TZ volume (ml) 11.1£5.1 (1.0-43.0) 9.5+3.9 (2.5-32.8) <0.001
Serum glucose (mg/dl) 109.8+26.9 (68-256) 97.3+19.4 (70-333) <0.001
Total cholesterol (mg/dl) 201.0+34.8 (114-424) 194.1+£37.3 (119-726) 0.006
TG (mg/dl) 226.0+130.5 (37-1325) 122.8+65.8 (17-649) <0.001
HDL-C (mg/dl) 44.8+12.6 (19-193) 53.7+12.1 (26-145) <0.001
LDL-C (mg/dl) 124.8+30.4 (51-224) 123.8+30.5 (35-307) 0.635
PSA (ng/ml) 1.35+1.54 (0.16-19.93) 1.34+1.27 (0.13-13.95) 0.976

BMI: body mass index, BSA: body surface area, BP: blood pressure, PV: prostate volume, TZ: transition zone, TG: triglyceride, HDL-C:
high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol, PSA: prostate-specific antigen, SD: standard deviation,

*: Student’s t-test

5 HolA kst (Table 7).
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