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Abstract

Increasing Factors of Prostate Volume in Elderly
: A Cohort Study

Hyun-Sun Sim

Department of Preventive Medicine
Graduate School
Cheju National University

Supervised by professor Jong—Myon Bae

Background: The causes of the increase in prostate volume is not
revealed clearly. For this reason, the study identifies increasing factors of
prostate volume in the healthy elderly aged 65 years and older.

Methods: This cohort study was designed with male residents in Jeju—do,
a long-life village, from November, 2005 to November, 2006. A total of
219 men were followed up by measuring the changes in their prostate
volume to November, 2008, and final subjects were 159 after excluding 7
prostate cancer surgeries, 15 prostate-related drug use, 3 diabetes
mellitus, 12 hypertension drug use and 23 investigation refusals. First,
the body mass index, life habit and laboratory values were investigated
as a baseline study. Then, prostate volume was measured with a
trans—abdominal ultra-sonography. The annual rate of prostate growth
was defined as the percentage of the changes in prostate volume during

a follow—up period, and univariate analyses of variations related to the



increase In prostate volume were evaluated with the Mann-Whitney
U-test and Kruskal Wallis test. Moreover, relative risks and 95%
confidence intervals (RR (95% CID) for potential risk factors were
calculated between two groups which are based on 10% of the increasing
rate in prostate volume. Related factors to prostate enlargement were
analyzed by the multiple logistic regression analysis, and statistical
significance was defined as a p-value less than 0.05.

Results: The median age of subjects was 71.9 (65~93) years old.
Prostate volume increased to 8.8% (0.6~26.8) on average during a 2-year
follow—up period, and 39.7% of total subjects showed an iIncrease by
more than 10% in prostate volume for 2 years. In univariate analyses,
crude RR for a metabolic syndrome group, waist circumference group of
90 cm or more, and diabetes mellitus group were 1.55 (95% confidence
interval [CI] 1.04-2.31) (p<0.033), 1.56 (95% CI 1.04-2.33) (p<0.030),
and 1.81 (95% CI 1.21-2.72) (p<0.004) respectively, compared to the
same groups in 2 years ago. Furthermore, according to a multiple logistic
regression analysis, adjusted RR for a group of fasting blood sugar levels
is seen at 3.08 (95% CI 1.03-8.91) (p<0.044), and a group of drinking at
0.47 (95% CI 0.23-0.97) (p<0.040).

Conclusion: This study proved that the rise of fasting blood sugar is a
main risk factor to Increase prostate volume. However, alcohol
consumption suppresses prostate enlargement. Therefore, maintaining
normal blood sugar level with adequate alcohol intake may prevent the

progression of prostate volume in elderly.

Keyword: prostate volume, risk factors, waist measurement, fasting blood

sugar, metabolic syndrome, cohort study.
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Target population : Healthy male of 65 or older age

T e,

Group 1: Baseline survey

Group 2: Baseline survey

Baselite swrvey

{absence=21, death=2)

{absence=26, death=3)

(2005 year) (2006 year) —> (2005~2006 year)
n=106 n=165 n=271
A A A
Group 1: Follow-up Group 2: Follow-up Follow-up
(2007 year) (2008 year) i (2007~2008 year)
n=83 1= 136 n=219

(absence=47, deatte5)

y

‘

Eligible population
rF53
(prostate op=4 drug use=5
DM=2, HT=5, refuse=14)

Eligible population
=99

(prostate op=3, drug use=10
DM=1, HT=7 refuse=16)

v

Eligible population
n=152
(prostate op=7, drug use=15
DM=3, HT=12, refuse=30)

\/

Last sample
n=152

Figure 2. Flow chart of the study cohort construction consisted of 152

participants (DM: diabetes mellitus, HT: hypertension).
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Table 1. Selected characteristics of the subjects at baseline (N=152)

Variables No.(%)
Age (year)
65~69 63 (41.4)
70~74 50 (32.9)
=75 39 (25.7)

Mean=%S.D. (range)
IPSS (score)

71.94£5.4 (65~93)

0~7 85 (55.9)
8~19 54 (35.5)
=20 13 (8.6)

MeantS.D. (range)
Quality of life (score)

8.7+6.5 (0~32)

Mean=£S.D. (range) 1.6+1.3 (0~5)

Alcohol

Never 45 (29.6)

Ex-drinker 28 (18.4)

Current drinker 79 (52.0)
Smoking

Never 38 (25.0)

Ex-smoker 77 (50.7)

Current smoker 37 (24.3)
Exercise

Never 86 (56.6)

>30 min/day 66 (43.4)
Education (year)

None 38 (25.0)

P 50 (32.9)

=7 64 (42.1)
Blood pressure

Normal 59 (38.8)

Hypertension* 93 (61.2)
Systolic blood pressure (mmHg)

<140 76 (50.0)

>140 76 (50.0)
Diastolic blood pressure (mmHg)

<90 82 (53.9)

>90 70 (46.1)
Accompanied by MS

No 101 (66.4)

Yes 51 (33.6)

IPSS: international prostate symptom score, MS: metabolic syndrome,
S.D.: standard deviation. #*: Systolic blood pressure >140 mmHg

and/or diastolic blood pressure >90 mmHg.
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22.815.7% (6.0~38.7)°11 2™ 20% ©]’¢e] HIRkQl A5-7F 78.3%% UERTH
e W 26.7+£4.5 kg (12.6~38.6)01%121 43.0 kg o] 74
2 Ebsh,

Y EdE Ho 85.848.1 cm (69.0~107.0)01% 2™ 90 cm ©o]/e] nHIwkSl
B¢ 30.3%= YEMETH d@olEdE Het 59.245.4 cm (74.0~111.0)0] %1

°om 95 cm o]Fe MWl B97t 52.0%% YUEEHT HRAMES %
0.91£0.05 (0.71~1.03)°]%1e.™ 0.95 o]42] HwHel A$7} 32.9%= el
(Table 2).
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Table 2. Selected anthropometric characteristics of the subjects at

baseline (N=152)

Variable

No. (%)

Height (cm)
Weight (kg)
Body Mass index (kg/m?)
<23.0
23.0~24.9
=25
Mean+S.D. (range)
Body fat mass (kg)
<15.5
E153
Mean®S.D. (range)
Percent body fat (%)
<20
=20
Mean%S.D. (range)
Skeletal muscle mass (kg)
<34.0
>34.0
Mean=£S.D. (range)
Waist measurement (cm)
<90
=90
Mean®S.D. (range)
Hip measurement (cm)
<95
=95
Mean£S.D. (range)
Waist/Hip ratio
<0.95
>0.95
Mean*S.D. (range)

S.D.: standard deviation

162.1+5.9 (132.0~177.0)
62.949.2 (45.1~90.5)

63 (41.4)

43 (28.3)

46 (30.3)
23.7£2.8 (17.3~34.6)

99 (65.1)

53 (34.9)
14.5+4.9 (3.2~34.6)

33 (21.7)
119 (78.3)
22.8%£5.7 (6.0~38.7)

141 (92.8)
11 (7.2)
26.7+4.5 (12.6~38.6)

106 (69.7)

46 (30.3)
85.8£8.1 (69.0~107.0)

73 (48.0)

79 (52.0)
59.2+5.4 (74.0~111.0)

102 (67.1)

50 (32.9)
0.91£0.05 (0.71~1.03)
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3) 7Ivk +EHFA F2 A3 A A

I FEEAY] gidRte] AYASeFAPSA)S Fy 1.72+2.3 ng/mL
(0.1~17.4)01% o HAAAE 4.0 ng/mLZ 39S 4% 4.0 ng/mL ©o]7do]
11.2%= Yebgth JdsE 2= 65~6941914 1.7 ng/mL, 70~74A°14 1.62
ng/mL, 754 ©]2dollA 1.8 ng/mLoZ AHZ7lol| wal I3 PSA7F 3t s

N
flo

TEEFS H 107.2429.7 mg/dl (70~274)0] o FEHG
30.3%, 126 mg/dL 1} Gxa-S 16.4%= LFEFSETH
e H 10.7£10.3 plU/mL (3~80)°1 e 10 plU/mL ©]%+2]
ZUHZE 34292 VEST

SAA YL Ho 134.4187.7 mg/dL (38~601)°1R o™ 150 mg/dl ©]%<]
NFAAANE S-S 28.3%2 LEFSTH
2HES HF 190.3435.6 mg/dL (103~281)¢] o™ 200 mg/dL ©]
Aol nFY2HZIFL 39.5%% BlnLE =e B R UE

HDL-Zd 28 &S Ho 42.6+11.9 mg/dL (24~115)°112™ 45 mg/dL ©]
slo] AHDL-ZH A~HEI T2 64.5%= YEFSTH

LDL-Zd28=S i 120.8+33.9 mg/dL (27.2~206.0)°1 o™, 165
mg/dL ©]/49] ILDL-Fe~HEE S 10.6%% YEFSTHTable 3).

k
e
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Table 3. Selected laboratory characteristics of the subjects at

baseline (N=152)

Variable No. (%)
Prostatic specific antigen (nhg/ml.)
<4 135 (88.8)
=4 17 (11.2)

Mean®S.D. (range)
Fasting blood sugar (mg/dL)
<100
100~125
=126
Mean=£S.D. (range)
Insulin (uIU/mL)
<10.0
>10.0
MeantS.D. (range)
Triglyceride (ng/mlL)
<150
=150
Mean*S.D. (range)
Total cholesterol (mg/dL)
<200
=200
Mean*S.D. (range)
HDL-cholesterol (mg/dL)
<45
=45
Mean#S.D. (range)
LDL-cholesterol (mg/dL)
<165
=165
Mean%S.D. (range)

1.72+£2.3 (0.1~17.4)

18 (563.3)

46 (30.3)

25 (16.4)
107.2+29.7 (70~274)

100 (65.8)

52 (34.2)
10.7£10.3 (3~80)

109 (71.7)
43 (28.3)
134.4487.7 (38~601)

92 (60.5)

60 (39.5)
190.3£35.6 (103~281)
98 (64.5)

54 (35.5)

42.6+£11.9 (24~115)
136 (89.5)

16 (10.5)
120.8+33.9 (27.2~206.0)

HDL: high—density lipoprotein, LDL: low—density lipoprotein,

S.D.: standard deviation
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Table 4. Measured prostatic volume at baseline and two years after

according to the selected general characteristics

. Mean=xS.D. Mean
Variables No.(%) . .
Baseline 2 year after difference
Prostatic volume 27.3t11.6 32.0£12.7 4.7x4.2
152 (100.0)
(cc) (11.0~92.0) (13.3~92.1) (0.0~29.9)
Age (year)
26.4£9.0 31.4%£10.3
65~69 63 (41.4) 4.9+4.6
(1R043%6)F @7.1~59.2)
S0.1T1%6 34.9+14.1
70~74 50 (32.9) 4.843.9
(12.0~64.7) (16.4~77.4)
25.6£14.2 29.9+14.8
>75 39 (25.7) 4.3%4.0
(11.7~92.0) (13.3~92.1)
IPSS (score)
0~7 85 (55.9) 26.1£9.0 30.5%£10.6 4.3%14.5
8~19 54 (35.5) 27.8112.5 32.8113.6 4 Qi3 7
() 13 (8.6) 34.4+£20.6 40.8%+19.9 6.314.1
Alcohol
Never 45 (29.6) 27.2+11.9 32.4+12.6 5.1+£3.7
Ex-drinker 28 (18.4) 28.4+9.5 34.2+12.5 5.7£4.8
Current drinker 79 (52.0) 27.1%£12.6 31.3+13.4 4.2+4.2
Smoking
Never 38 (25.0) 29.6+13.2 34.3+14.6 4.6+£3.7
Ex-smoker Faeur ) i 25 £9.2 30.2+11.0 5.1+4.8
Current smoker BT(24.3) 1" 429.8£14.2 34.0+14.5 A3 .8
Exercise
Never 86 (56.6) 27.5+13.0 32.3£13.7 4.7£4.0
>30min/day 66 (43.4) 22T 0 32.0£11.9 4.8+4.5
Education (year)
None 38 (25.0) RIOR=F" 35.0+£16.9 4.4+4.0
<7 50 (32.9) 26.3+10.5 31.1£10.8 5.0£5.0
=7 64 (42.1) 26.4£9.7 31.1£10.8 4.6+£3.6
Blood pressure
Normal 59 (38.8) 27.5t14.2 33.0£15.4 5.4%5.1
Hypertension* 93 (61.2) 27.3+10.0 31.6x11.1 4.3%£3.5
Accompanied by MS
No 101 (66.4) 27.9%£11.5 32.2+112.8 4.3%£3.6
Yes 51 (33.6) 26.5%t12.5 32.1£13.4 5.5%5.1

IPSS: international prostate symptom score, MS: metabolic syndrome,

*. systolic pressure 140> mmHg and/or diastolic pressure 90> mmHg,

S.D.: standard deviation.
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Table 5. Measured prostatic volume at baseline and two years after

for anthropometric characteristics

) Mean=xS.D. Mean
Variables No.(%) : ,
Baseline 2 year after difference
BMI (kg/m?)
<23.0 63 (41.4) 25.7£10.2 29.4%11.5 3.6+3.0
23~24.9 43 (28.3) 29.0+11.2 34.0+12.0 4.9+3.9
=25 M U36.3) Z23.2-M.¥F B#SES.1 6.0+5.4
Body fat mass (kg)
<15.5 99 (65.1) 27.2+10.6 31.5*11.7 4.2+3.4
>15.5 53 (34.9) 27.4%£13.8 33.4%15.1 5.6+5.4
Percent body fat (%)
<20 33 (21.7) 28.9+11.6 32.5%£11.8 3.6x2.8
>20 119 (78.3) 27.0+£11.9 32.1+£13.3 5.0x4.5
SMM (kg)
<34.0 141(92.8) 27.3£12.0 32.0£13.2 7£4.3
>34.0 11 (7.2) 28.848.0 34.0+9.9 5.135
WM (cm)
<90 106 (69.7) 26.5+10.3 30.7+11.5 4.1+3.4
=90 46 (30.3) 29.4+14.6 35.6*+15.4 +54
HM (cm)
<95 73 (48.0) 26.2+10.1 30.5+11.7 .3%316
=95 79 (52:4@) 8= 5543 LN 7+13.9 5.1+4.7
Waist/Hip ratio
<0.95 102 (67.1) 26.8410.3 31.3%£11.2 4.4+3.5
>0.95 50 (32.9) 28.6+x14.4 33.9%15.8 5.3+5.4
BMI: body mass index, SMM: Skeletal muscle mass, WM: waist

measurement. HM: hip measurement, S.D.: standard deviation.
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3) B3 A

TE5IA AP E5olgd¥ho] 4.0 ng/mL V|7 4.0 ng/mL ©]/3Sl

N AHPX 4L 247 25.6+49.3 mLo 41.8418.4 mLE AHXME]&<lo]

Aol A AP &40 A Yerstth A 5elgd o] 4.0 ng/mL ©]%
e 2 4 5 Al AFo] gk 5.0£4.7 mLE UER

TEAGLS 4 Jdd 126 mg/dL oo P Fotold APA &34
7} 27.6+12.0 mL$} 26.2+10.8 mLE Yegon 2Wd F% § o)== zhz)
4.243.4 mL9} 7.346.4 mLZ Fx Il 2 xo)E B}

e 10 plU/mL "Rk} 10 plU/mL o] 49 FAdteld AgA &5 7t
7} 26.9£12.5 mL9} 28.3+10.4 mLE YE o™ 1Edoe] 10 plU/mL ]9
AdolA APM &2 2po]7} 5.1+4.3 mLE LEFST

AEHTAFMHOMA-RDS 2.09 wvtzl 2.09 o]de] Hubor HYPHd 842

2} 27.1+13.2 mL¢ 27.7+10.2 mLZ YEom HOMA-RIZ} 2.09 ©]4¢]
Ao APM &4 2o)7} 5.3+5.0 mLZ LrEFE

SAARS ALY IFAAREF FddA A
27.5+11.2 mL¢} 27.0+13 L& UERTH

.3 m
FTUHES A3y nEH2HEEST JAddA A

rlo
N
N

g
26.4+9.7 mL, 28.9+14.3 mL=Z UEson 24 =3
27} 4543.6 mL9} 5.1£4.0 mLZ YERRLTH
HDL-Z# A8 52 45 mg/dL "k} 45 mg/dL o] ielAdel AUM &2
27} 26.6+10.9 mLe} 28.8+13.3 mLZ et}
LDL-Zd2HE2 165 mg/dL "]%3 165 mg/dL ol el HHPM &2
Zv7y 27.7£12.1 mL9} 24.849.1 mLE e tH(Table 6).
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Table 6. Measured prostatic volume at baseline and two years after

for laboratory characteristics

] Mean=*S.D. Mean
Variables No.(%) : ,
Baseline 2 year after difference

PSA (ng/mL)

<4.0 135 (88.8) 25.6+9.3 30.3+10.7 4.7£4.2

=4.0 17 (11.2) 41.8£18.4 46.9+£18.9 5.0x4.7
FBS (mg/dL)

<126 127 (83.6) 27.6x12.0 31.9£12.7 4.2£34

>126 25 (16.4) 26.2+£10.8 33.6t14.2 7.3x6.4
Insulin (uIU/mL)

<10 100 (65.8) 26.9+12.5 31.5£13.7 45141

>10 52 (16.4) 28.3+10.4 33.5%£11.5 5.1+4.3
HOMA-RI

<2.09 7TAN08 27:1+13.2 31.4%£13.9 4.2+3.2

>2.09 75 (49.3) 27.7£10.2 33.0+11.9 5.3%£5.0
Triglyceride (mg/dL)

<150 109 (71.7) 27.5%+11.2 32.4%+12.7 4.8+4.4

=150 43 (28.3) 27.0£13.3 31.7+13.7 4.6+£3.7
TC (mg/dL)

<200 92 (60.5) 26.4%£9.7 30.9£10.9 5293.6

=200 60 (39.5) 28.9+14.3 34.1£15.5 5.1+4.0
HDL-C (mg/dL)

<45 98 (64.5) 26.6%£10.9 31.3+12.3 5.1x4.0

=45 54 (35.5) 28.8+13.3 33.7t14.1 3.7
LDL-C (mg/dL)

<165 136 (89.5) 27.7x12.1 32544183 4.7+£3.9

>165 16 (10.5) 24.8%+9.1 29.6£9.0 4.8+2.8

PSA: prostatic specific antigen, FBS: fasting blood sugar, TC: total
cholesterol, HDL-C: high—-density lipoprotein cholesterol, LDL-C:
low—density lipoprotein cholesterol, HOMA-RI: Homeostasis model
assessment of insulin resistance

S.D.: standard deviation.
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o} ek 7ke] zpol= 9l tH(p=0.231).
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Table 7. Measured percent prostatic volume of the two years after
compared to baseline according to the selected general

characteristics (N=152)

Mean change of

Variables No.(%) p valuet

percent volume (range)

Prostatic volume (cc) 152 8.8%6.4 (0.60~26.8)

(100.0)

Age (year)
65~69 63 (41.4) 9.4+8.4 (0.5~46.3) 0.286
70~74 50 (32.9) 8% E7. 4 (0.2489.3)
=75 39 (25.7) 9.1£8.6 (0.0~33.3)

IPSS (score)
0~7 85 (55.9) 8.4+£7.8 (0.2~46.3) 0.297
8~19 54 (35.5) 9.7£8.5 (0.1~39.3)
=20 13 (8.6) 10.8+£7.5 (0.6~22.6)

Alcohol 0.230
Never 45 (29.6) 7.7£1.1 (0.1~33.3)
Ex-drinker 28 (18.4) 7.5+x1.4 (1.5~29.4)

Current drinker T 2.0) 8.3+0.9 (0.6~46.3)

Smoking
Never 534(25:0) 6.8£1.1 (0.7~27.1) 0.279
Ex-smoker 77 (50.7) 9.2+1.0 (0.1~46.3)

Current smoker 37 (24.3) 6.1+£1.0 (0.0~22.6)

Exercise 0.932
Never 86 (56.6) 9.2+8.4 (0.0~39.3)
>30min/day 66 (43.4) 8.817.6 (0.1~46.3)

Education (year)

None 38 (25.0) 7.6£7.0 (0.0~33.3) 0.758
<7 50 (32.9) 10.2+£9.6 (0.1~46.3)
=7 64 (42.1) 9.0+7.1 (0.2~29.4)

Blood pressure
Normal 59 (38.8) 10.6+£9.7 (0.0~46.3) 0.231
Hypertension# 93 (61.2) 8. Qelb W (0. R IWS)

Accompanied by MS
No 101 (66.4) 8.1£7.3 (0.1~33.3) 0.049
Yes 51 (33.6) 10.8+9.1 (0.0~46.3)

IPSS: international prostate symptom score, MS: metabolic syndrome,

#. systolic pressure 140> mmHg and/or diastolic pressure 90> mmHg,
S.D.: standard deviation. 1: Kruskal wallis test and Mann-whitney

U-test.
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Table 8. Measured percent prostatic volume of the two years after

compared to baseline for anthropometric characteristics

(N=152)
' Mean change of
Variables No.(%) p valuet
percent volume (range)
BMI (kg/m?)
<23.0 63 (41.4) 7.4%6.6 (0.1~27.1) 0.047
23~24.9 43 (28.3) 9.1£7.6 (1.0~33.3)
=25 46 (30.3) 11.3£9.6 (0.0~46.3)
Body fat mass (kg)
<15.5 99 (65.1) 8.2£7.4 (0.1~39.3) 0.088
=45 5 53 (34.9) 10.6£8.9 (0.0~46.3)
Percent body fat (%)
<20 33 (21.7) 7.1£8.0 (0.1~39.3) 0.046
>20 119 (78.3) 9.6£8.0 (0.0~46.3)
SMM (kg)
<34.0 141 (92.8) 9.1+8.2 (0.0~46.3) 0.986
>34.0 g7 ) 8.5+5.7 (0.5~16.8)
WM (cm)
<90 106 (69.7) 8.1+£7.1 (0.1~33.3) 0.031
>90 46 (30.3) 11.3+£9.5 (0.0~46.3)
Hip measurement (cm)
<95 73 (48.0) 8.3£7.2 (0.1~33.3) 0.416
>95 79 (52.0) 9.7£8.7 (0.0~46.3)
Waist/Hip ratio
<0.95 102 (67.1) 8.8+7.8 (1.2~39.3) 0.499
>0.95 50 (32.9) 9.6£8.5 (0.0~46.3)
BMI: body mass index, SMM: Skeletal muscle mass, S.D.: standard

deviation. WM: waist measurement

1: Kruskal wallis test and Mann-whitney U-test.
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Table 9. Measured percent prostatic volume of the two years after

compared to baseline for laboratory characteristics (N=152)

Mean change of

Variables No.(%) p valuet
percent volume (range)

PSA (ng/mL)
<4.0 135 (88.8) 9.3£8.1 (0.1~46.3) 0.077
=4.0 17 (11.2) 6.6£7.1 (0.0~26.8)

FBS (mg/dL)
<100 81 (53.3) 8.9£7.9 (0.0~33.3) 0.016
100~125 46 (30.3) 8.1+£7.1 (0.0~33.3)
>126 25 (16.4) 13.6%£10.5 (1.5~46.3)

Insulin (uIU/mL)
<10 100 (65.8) 8.7x7.7 (0.0~46.3) 0.849
=10 52 (16.4) 9.5+8.6 (0.5~39.3)

HOMA-RI
<2.09 7 0. 7) 8.4%x7.0 (0.6~27.1) 0.001
>2.09 75 (49.3) 9.7+8.9 (0.5~46.3)

Triglyceride (mg/dL)
<150 109 (71.7) 9.1+£8.4 (0.1~46.3) 0.631
=150 (23989 8.9£6.8 (0.0~29.4)

TC (mg/dL)
<200 92 (60.5) 9.0£8.6 (0.1~46.3) 0.509
=200 60 (39.5) 9.1£7.1 (0.0~29.4)

HDL-C (mg/dL)
<45 98 (64.5) 9.2+8.8 (0.1~46.3) 0.614
=45 54 (35.5) 8.816.5 (0.0~26.8)

LDL-C (mg/dL)
<165 136 (89.5) 8.9%+8.1 (0.0~46.3) 0.343
=165 16 (10.5) 10.3£7.7 (0.7~26.8)

PSA: prostatic specific antigen, FBS: fasting blood sugar, TC: total

cholesterol,

HDL-C: high-density lipoprotein cholesterol,

Homeostasis model assessment of insulin resistance.

S.D.: standard deviation,

T: Mann-whitney U-test.
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70~74A11 4 34.0%, 754 ol’del A 43.6%= 704 wvte] B $1E E=(RR)E
1.0c2 39s o vudd= L 95% AFFHE 70~74A1A4  0.93
(0.56~1.54), 7541 o]&ollA 1.19 (0.74~1.94)2 754 o]4olx Eskor}t T
Ao @ fog 2ol ATHP=0.636).

FTARNHASTEATN e AH &4 10% ©lF S7HES 8% m kel A]
34.1%, 8% o]dolA 41.8%=2 =ANGHAZTAHST 8% wnke] nls] 8% o]
oM Bl HAE 2 95% AF] ko] 1.22 (0.81~1.84)2 ERor}; BA A
2 frofek atel= flth(p=0.331).

T wE g 849 10% °1 S7HES HleF FHTeA 45.2%,
AT JdolA 304%= vloF Jool v& AT JdolA Hud=

2 95% AlFTre] 0.67 (0.44-1.02)% wgkom AASY F9AS Bt

gEamd BE AP 849 10% o4 F7HEL £S5 G Hdl
A 38.4%, stF 30 ol +& FHelAl 36.4
S S 308 ol £EH s PuelA] MuSPE D 95% AT 0.95

0] & =i}
A= B

©

5% A& F-7Fo] 0.70 (0.47-10.6)2 wtor
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Table 10. Proportion of over 10% change of prostatic volume at the

two years after compared to baseline according to the

selected general characteristics (N=152)

No.(%) of

) crude
Variables No. over 10% p valuet
change RR (95% CD*
Age (year)
<70 63 23 (36.5) 1.00 0.636
70~74 50 17 (34.0) 0.93 (0.56-1.54)
=75 39 17 (43.6) 1.19 (0.74-1.94)
IPSS (score)
<8 85 29 (34.1) 1.00 0.331
>8 67 28 (41.8) 1.22 (0.81-1.84)
Alcohol
Never & Ex-drinker 73 33 (45.2) 1.00 0.063
Current drinker 79 24 (30.4) 0.67 (0.44-1.02)
Smoking
Never & Ex-smoker 115 45 (39.1) 1.00 0.477
Current smoker 37 12 (32.4) 0.83 (0.49-1.39)
Exercise
Never 86 33 (38.4) 1.00 0.800
>30min/day 66 24 (36.4) 0.95 (0.62-1.44)
Education (year)
<7 88 34 (38.6) 1.00 0.417
= 64 23 (35.9) 0.93 (0.98-1.09)
Blood pressure
Normal 59 27 (45.8) 1.00 0.091
Hypertensionsx 93 30 (32.3) 0.70 (0.47-1.06)
Accompanied by MS
No 101 '32+(81. e 0.033
Yes ok 25 (49.0) 1.55 (1.04-2.31)

IPSS: international prostate symptom score, MS: metabolic syndrome,

#*. Systolic blood pressure >140 mmHg and/or diastolic blood pressure

>90 mmHg.

x: relative risk (95% confidence interval)

T: chi-square test.
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selzdol e AP &4 10% ol T7HE2 dgEdrt A
A 32.1%, 90 cm ©]/+e] vk Hee A 50.0%= g Ftel vl& & 2=d 7t
90 cm ©o]’gQl Hlgk HeteolA vl e F 95% 4lF 7] 1.56 (1.04-2.33)
2 Eoon FAASREE fogk ApolE YERITHP<0.030).

AAZFA 7 M A9 &4 10% o) T7HES A4 JdelA 54.0%,
25 kg/mz o]AFe] Hlwk Ao 50.0%= A4 FAetel] Hl&) HwE oA H]
A= = 95% AFF7o] 0.93 (0.64-1.34)2 I¢o} BAH oz {23 2}
ol AATHp=0.684).

AA ] w2 AYA 49 10% ol T7HES A HATOA 34.3%,
15.5 kg o]l mnt Atol A 43.4%%2 A4 Hero] mlal Hlwk Hokol A vl
AdxE = 95% AMFFIko] 1.26 (0.84-1.9DE Edoy EAHCZ Fo3t 2
ol = 1A TH(p=0.264).

AAEo] WE AP &4 10% o F7FES AN HddA 24.2%,
20% ©]7F<] uivk Fwrel Al 41.2%% A4 Hvro] HE] H|vF AutoA Hla g E
T 9 95% AlFF3ke]l 1.70 (0.90-3.22)2 E=doy TAHCRE #93 Aol
[e3]

TEFo]| wE APM &4 10% 1 7182 B HdelA 36.9%, 34.0
oA 45.5%= % Fdtel Hls B koA HluAF =
9 95% Al FF3ke] 1.23 (0.62-240)2 =Roy TAHCE {3 Aol §l
2 Hp=0.548).
ddolEol W Ay &2 10% o4 S7HEe A doolA 32.9%,
95 cm o]/l Hvk HutolA 41.8%= A4} Hetol w3 HwE koA v g
= 9 95% AFT3te] 1.27 (0.84-1.93)2 Ekoy SA4 fode gl
(p=0.262). HEAYEol] E AgH 849 10% ol T7HEe A et
A 36.3%, 0.95 ol4re] HIRE Hetol A 40.0%= A Fekel Hla] HRE ko)
A HaFE 9 95% AFFzke] 1.10 (0.72-1.69)% Ego SAHew
o]k Apol= FUATHP=0.635) (Table 11).

W
0Q
o
0%
lo
i
rJ
rl

A

_34_



Table 11. Proportion of over 10% change of prostatic volume at the

two years after compared to baseline according to the

anthropometric characteristics (N=152)

No.(%) of

) crude
Variables No. over 10% p valuet
change RR (95% CD*

BMI (kg/m?)
<25.0 63 34 (54.0) 1.00 0.684
=25 46 23 (50.0) 0.93 (0.64-1.34)

Body fat mass (kg)
<15.5 99 34 (34.3) 1.00 0.264
>15.5 53 23 (43.4) 1.26 (0.84-1.91)

Percent body fat (%)
<20 33 8 (24.2) 1.00 0.105
>20 119 49 (41.2) 1.70 (0.90-3.22)

SMM (kg)
<34.0 141 52 (36.9) 1.00 0.548
>34.0 'L 5 (45.5) 1.23 (0.62-2.44)

Waist measurement (cm)
<90 106 34 (32.1) 1.00 0.030
=90 46 23 (50.0) 1.56 (1.04-2.33)

Hip measurement (cm)
<95 73 24 (32.9) 1.00 0.262
=95 79 33 (41.8) 1.27 (0.84-1.93)

Waist/Hip ratio
<0.95 102 37 (36.3) 1.00 0.653
>0.95 50 20 (40.0) 1.10 (0.72-1.69)

BMI: body mass index, SMM: Skeletal muscle mass,

x: relative risk (95% confidence interval)

T: chi-square test
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TEAGe w2 dPH 49 10% ol T7HES FEIDo] 126 mg/dL

z] 33.1%, 126 mg/dL ©]%+¢] D FolA 60.0%= A4 Ak
T JelA HluddE 2 95% AlEF3te] 1.81 (1.21-2.72)2 =%ko
M FAHCEE Fo% Ato]E LEFITHP<0.004).

(PSA) 2 APA 8249 10% °ld T7HE2 4.0 ng/mL
vk Aol A 39.3%, 4.0 ng/mL o]4e] FAerel A 23.5%& PSA7F 4.0 ng/mL
vwke] Hoto] Hls] 4.0 ng/mL °]e HubolA HluYd = 2 959 A7k
60 (0.25-1.45)= w3tort A4 {942 sl th(p=0.255).

Aede] e JPA §49 10% o S7HES d&de] 10 plU/mL 7wt
HebellA 37.0%, 10 plU/mL ©]/%+e] adlad FHeelA 38.5%= A4 3ol
v 3] Bl = 2 95% A&7kl 1.04 (0.86-1.60)2 LR TtHp=0.859).
HOMA-RIol w2 dgX 849 10% °l¢ S7H&2 HOMA-RIZ} 2.09 wgt
Aol A 36.4%, 2.09 o]Fe] uAdadAE JolA 38.6%= B kol H

4
FAALES 150 mg/dL o9 FHaolA 39.5%% B Hde] vl&) g
WS JoddA HagdE 2 95% =Tz 1.08 (0.69-1.68)= =kont
SAA Aol AATHP=0.743).

FZUcH o] e dPA 8849 10% ol TUHES AN FHdelA
35.9%, nEE 28282 200 mg/dL °)4e] Hdolr 40.0%= A A
via] aFE2"HEEE JdelA wuEE B 95% AlTgle]  1.12
(0.74-1.69)=% =kor} TAA 2ol §ltHp=0.605).

HDL-Z#d 2" Ed w2 AyA 849 10% °1d S7H2 45 mg/dL vt
o] AHDL-ZFd=elE HdolA 35.7%, 45 mg/dL °]4<] HetollA 40.7%=
vEbt o ek 7ke] FAIA Abele f1ATH(p=0.536).

LDL-Zd e &l 2 Add §49 10% o1 S7FHES 165 mg/dL w|wh
o] HetolA 36.0%, 165 mg/dL ©o]4e] LLDL-ZFE~v=E fdold 50.0%=

lo



A ol vs] HluYgA L W 959% AF 7ol 1.39 (0.81-2.38)E Egkor}
FAA Aol 1t (p=0.233) (Table 12).

_37_



Table 12. Proportion of over 10% change of prostatic volume at the
two years after compared to baseline according to the

laboratory characteristics (N=152)

No.(%) of

Variabl N over 10% crude p valuet
ariables 0. )
change RR (95% CI)
PSA (ng/mL)
<4.0 135 53 (39.3) 1.00 0.255
=4.0 17 4 (23.5) 0.60 (0.25-1.45)
FBS (mg/dL)
<126 B 42 (33.1) 1.00 0.004
>126 25 15 (60.0) 1.81 (1.21-2.72)
Insulin (uIU/mL)
<10 100 37 (37.0) 1.00 0.859
>10 52 20 (38.5) 1.04 (0.68-1.60)
HOMA-RI
<2.09 I/ 28 (36.4) 1.00 0.769
>2.09 78 29 (38.6) 1.06 (0.71-1.60)
Triglyceride (mg/dL)
<150 109 40 (36.7) 1.00 0.743
=150 43 17 (39.5) 1.08 (0.69-1.68)
TC (mg/dL)
<200 92 33 (35.9) 1.00 0.605
=200 60 24 (40.0) 1.12 (0.74-1.69)
HDL-C (mg/dL)
<45 98 35 (35.7) 1.00 0.536
>45 54 22 (40.7) 1.14 (0.75-1.73)
LDL-C (mg/dL)
<165 136 49 (36.0) 1.00 0.233
=165 16 8 (50.0) 1.39 (0.81-2.38)

PSA: prostatic specific antigen, FBS: fasting blood sugar, HDL-C:
high—-density lipoprotein cholesterol, LDL-C: low=density lipoprotein
cholesterol, HOMA-RI: Homeostasis model assessment of insulin
resistance

x: relative risk (95% confidence interval)
T: chi-square test
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Table 13. Result of multiple logistic regression analysis to the over

10% volume change of prostate (N=152)

adjusted
Dependent Variables RR* p—value
95% CI
Age (age)
<70 (n=63) 1.00 0.594
=70 (n=89) 1.25 0.55-2.87
IPSS (score)
<8 (n=85) 1.00 0.651
>8 (n=67) 1.18 0.57-2.45
Smoking
Never & Ex-smoker (n=115) 1.00 0.631
Current smoker (n=37) 0.81 0.35-1.89
Alcohol
Never & Ex-drinker (n=73) 1.00 0.040
Current drinker (n=79) 0.47 0.23-0.97
Exercise
Never (n=86) 1.00 0.628
=30 min/day (n=66) 0.84 0.41-1.71
Fasting Blood Sugar (mg/dL)
<126 (n=127) 1.00 0.044
=126 (n=25) 3.03 1.03-8.91
HOMA-RIT
<2.09 (n=28) 1.00 0.330
=>2.09 (n=29) 0.67 0.30-1.50
Accompanied by MS
No (n=101) 1.00 0.177
Yes (n=51) 1.79 0.77-4.16

RR=*: adjusted relative risk, CI: confidence interval

1: hmeostasis Model Assessment of insulin resistance index

insulin (MIU/mL) x fasting plasma glucose (mmol/L)] / 22.5

Data were analysed by the multiple logistic regression analysis.
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FHoll= A ek AREAY] B o]&EHI
1993).

AAFATFBMD=  [AFke)/Adm2) = Axbdd.  ALZFA57E 185
kg/m? H|WES AAF, 18.5~22.9 kg/m2S FAAS, 23.0~24.9 kg/m2S A
%, 25.0~27.0 kg/m2& ZAAMTE 27.0 kg/m? ©]FS H|Wo R FEIIIL o
U2 =M e M FA e AR AR gl A ARERE 25.0 kg/m? o]
= HTro® FFste] FAREAS A tHWorld Health Organization Western
Pacific Region, 2000)

ADEAGH(LDL)-ZH ~HES s Adse] ot Fad AEE ARE:
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Hlar vk LDL-Z 828 E2 Friedwald 4] [FZ2d&HE - (HDLEZH2H =
+ FARAA/B) ] oste] Fate Abgsta itk v AHSA g A9 Al
Abell FAol o) AXE ol T2 Ao HIsta gtk Al <
LDL-ZFd2HES A=fnd SAALA7F 200 mg/dL ©]% 400 mg/L w|wEel
AgelE LDL-Fdl<EEo] 6.2% AR Aok uAImE FAAWe] 400
mg/dL o]l Afol= 49% F=o] Zol7F v Aew BuH UokKI GW
et al.,, 2003). & Aol A = TAAAMo] 400 mg/L ©]3l A9+ 3WoE e
wom Axbde o8] LDL-ZHAHES Fato] A ekt

BTG-S A3A FHzHE de AFd] vt 13849
oldelMJAMA, 2001) T, Tk, B2 Al 7FA] SFo] yERtal AAlel 3
Aglel Awd ¥xg Hx7F 200 mg/dL ool AL 8AI7F o] T& F A

d TER HE7} 126 me/dL o9 S Wwd @k B dyelAE 2003

of
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A s ko A 7lFor HAd d9ete 100 mg/dL mIRE, 3
FFgela 100~125 mg/dL, Bxv2 126 mg/dL ooz ikl
(Genuth S et al., 2003).

AHAE]APSA)S W4 shehibd HAPH (immunochemiluminescence)
o2 FA3le] Ak (cutoff value)™= 4.0 ng/mL=Z 3}t =0 W<l W}

Aol 4ol 7] wel 50~5941 Abeli= 0.0~3.0 ng/mL, 60~694 Alo]
+ 0.0~4.0 ng/mL, 70~794 Alo]i= 0.0~5.0 ng/mlL %FH T Atk
(Oesterling JE et al., 1995). & <dgolAe] <& X7} 654 o]dolmn=z

PSA AEAE 4.0 ng/mLoz sto] A3S AE sigivh. dgide] nidisixd
PSA 7k S7hete S7hel PSAE ddAgate] #dds Atsforgt. ol

Ao g PSAS Addx]7F 4.0 ng/mL P wjo] = APt UL 1.4%
AolA Wk 10.0 ng/mL o]l AE 53.5%% Z7}3ttH(Babaian RL et al.,

Z_}
AAN Al AHA 84S =AH a7 dx= Aoe=w HuF At}
Chicharro—-Moleros(1998)2 11,06 e

d d9d 842 424 30.6 mLet 32.
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2. B4 A3 n g F&

SAH Amel wEw gyl 6564 ool =®T e H[Ee] 2005W el
0302 ZAHL wF3e AT TR s AYANNE FEe] A 2
FAel de=d, =l stEAll wEW 504 ol WAkl A 19951 el
23.2%(Lee ES et al., 1995), 1999d%0l 44.7%(Chung TG et al.,, 1999)=
S 7kaeiet.

83 Y92lolH(Coffey DS & Walsh PC, 1990), £3] HA4 &
H & (testosterone) ¥} Ulslo] =2 H| A~ E 28 E(dihydrotestosterone)?] &3 2
2 d¥go] ZrslHA FAZTERS FH4dtal oA s ERo] Frhste] AYAMY
SAE FEeH(Levin AC et al.,, 1997). oe]gh Wsh= xHae] 1AM E | A]
Uehdth st g o2 falo|ERHAEAH RS AP o $A4S B3

A Aom dEA vk AdHAM O S2o] AAqdive= A2 A"

Aol Z7}scH(Brochu M & Belanger A, 1987; Hwang EC et al., 2006;
Timme TL et al, 1994). F WA 7Pl AyHdel HEAE=
EGF(epidermal growth factor), bFGF(basic fibroblast growth factor),
KGF(keratinocyte growth factor), IGF-1(insulin-like growth factor-1) &2
AAelztE Eujsle] AP AIA e AXS Fdstar TGF-B(transforming
growth factor—f), hFGF(human fibroblast growth factor)® AR A A|E
oA FAE AAsta AEZIAE S Timme TL et al., 1994). A YA
Az w A FARATERS T AMEAG] dojubr] &1 AgJAE F

st S w FGFel wdo] F7ksto](Hwang EC et al., 2006) AMEZ52o] dojut
= Ho=® Hol AdygAe S FATERY] QT A=l o 1

-
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rot

At Exp 2] FaHARD Tl -
TA%u(Gee WF et al, 1995), 75 A&t Ax2 AAAGAST AT
(IPSS) ¥7F Ab&sa otk (Mebust WK et al, 1993) 9AF#tnit} Xpol7}
o FARNEATEEAT BE ol &% sIF 8 RTY] XSS vy A HE
2 v A Azte] olbd A FHEjoF . Christiansens (1990) 7}
Garyhack's(1992)2 wix3/dd A9gd &43 Fade] s Bk v
th. Moons (19940l w2 ZAHNHASHHAF7E 404 A= 3t 4.5 0
7041 = 812 ARl wE fosiAl SRRt Barskgin.
John(2006)¢] AFolA = FAMHASZAHF7F 60d) 7.3%, 704 <] 7.84
o= ARZIr wE FTFsITh. Sl Aol SAXEATEET A=
60T o] Aol X HFol 22.4%, T5E 57.3%, v%°] 201%% dA#HZF7l] wE
FTo X olde Hl&o] fostA F7tdtH(Rhew HY et al., 2001). & AFolA
T FARAHASTAHNGE AEERE 65~69A04 7.1%, 70~74A4914 8.4
A, TEAL o] el A 11.7- o2 o7t F7hge] whet SAHMH AT YT 5
ZHgom tE A7AEF AolE B FAAHATEET AEE TR
35.5%, T5< 8.6%% T5X ool 44.1%=2 YElwt FAAHMASTAAHS
AEE Ui zolE B, ol AEGA A Ayt 7|Ygsks Wl @At

7148k WA el wep Zfolzt & Aom AZtE v (Cho HI et al, 2007). B3

:

6.4 mL= 27 eom 2d 4 § 84 FEE 10.8%2 eru e
A AR §He AT £ = TAARATEEST B AL ¢ 5 A
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o] 59.7A4191 <=}

(2005)°l =t
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25.9 mL= H

o AgA g4

Agael =719 o

19 tH(Cho JS et al., 2005).
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L2420 32.0mLE
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oj

Z1th(Saltiel AR & Kahn CR, 2001). #2
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39.1 mL¥ 31.8 mL=

9 3.(Kim JH et al., 2005) A A8 thZo-

d|

)

Zl

zt

1}

2] o 71tk (Michel MC et al., 2000).

w3 A2

}(Hoepelman Al et al., 2003).
(Michel MC et al., 2000).
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3+ v} 9JtH(Nandeesha H et al., 2006).
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R8s

3 (Andreas PB, 2003). & ot

o B AT

A

d

AH

KeR
-

s 5

oA 7.3 mLZ Z =)o)

S7HES BEATHp<0.016). THd ol w

o] ¥ 10%% Z7}

R TH(p<0.044).

o

;3

2 =4 YERSTHH(p<0.004).

T

FoI@ AolE

o] 3.03¥] =E}eH FAHCE
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To-

el

HH

o e Ao

f:,—_]__
Aoz Az,
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_roE
8

1

No

2002) A7 A

o7 HuFAH(Pyorala M et al.,

(Hedblad B et al.,

HOMA-RIZ}
7] 9.7%

AP &4 719 10% ol &2 HOMA-RIZF 2.09

2o ool A

1998).

ol
©.1(p<0.001),

2.09 W]

s
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e
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ol A

A
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s

</
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b7s

4

=l A

i
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50H

104
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7

=
€}

60t 1.18 ng/ml, 707} 1.56 ng/mL= o]

A
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o d
of wmebA g

B!

Al S71ets Aoz Hay
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|7} BAH 0=

Z

PN
T

J PSA
™ (Liu CS et al., 2007), =3 &

S

27} 3

P
T

3 PSA

o] olA= Ao A rHTakashi K et al.,

o

AHAR S g2 o

2005).

2

FATHCho JS et al.,

S

2 Hi

B339 tHRoehrborn CG et al., 1999). ©]
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)

R

¢+

~

;OE
.z:’

—_—

= Aoz AZAY. gA4dH
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=
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65~69A411 4 1.7 ng/mL, 754 o]l Al 1.8 ng/dL=E

=

d PSA Fx
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| s=A YEbste

9|

gl H]

v e A

o] 41.8 mL=Z ZA

9.3% =

<7HE

8%
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0.077). uhakA
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= A YEFS T (p=
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el o 71H(Saito M et al.,
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% A =

AR oA &
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Wl 2 H(Hammarsten J & Hogstedt B, 2001).

El
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et HDL-ZHAHE2

=7
(Nandeesha H et al.,
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E oo E a1
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U2 AgAHe FAd FQ3t 988 = IGF-1(insulin-like growth
factor-1)°] F&A e} AFste] AHgdel FAd dFS vAH w7 A <
FoRTYE st Alew g A th(Dahle SE et

al.,, 2002). AHAEE HAEAHES dAERZACR WA= F8 240
] AN AFR]G7F e G A HAaEAEH 2] =9 tHEldrup E et al., 1987).
AgA me gdAAolH(Soygur T et al, 1996), vlvat AHA &
%] FHAAAE HERATH(Daniell HW, 1993). 7% &
At A HEEe] HE7E FUhgte] weEh dyAd &

HW, 1993). EX pjute winE Z7A7]a 88 JA ZAF

=]
rlo

-

i)
5
rlr

Lo

AN AAEE

o

H

M
rlo
i)
k1

< 7FtH(Daniel
HSkA 7] =
2 dH MM Giovannucci E et al., 1994). d2l=&d7F 109 cm o]l Aol
A A7 AP AL weko M (Hammarsten J & Hogstedt B, 2001)
HAEA = PHo] AATHGiovannucci E et al., 1994). A HAnjthe} A
AR Fob= 4o AABAE Ho|W(Takaharu Matsuda, 2004) |2 x| =7}
& wolA Az dEAY AAERrE wmE Zor HiuHu v
(Hammarsten J & Hogstedt B, 2001). ¥ <dFelAle= AAZFA+7F 25.0
kg/m? o]l Hetoll A HdHd &4 A Afo] Fkol 6.0 mL= A YEOS
o dEd &4 S7HEE 11.3%% A YEsen Jo ko] fog xeol&
BT AAW=Fo] 20 kg o]t BIRE oA A4 ool B3] dyHde &
Zpel7k 5.0 mLE AA Bhutey 84 S7HeEE 9.6%= A HEbstoewn
A 7ho] 7Fo3%k ApolE B slgl=d7F 90 em o]/ HwE FkelA 2y
= H4 &4 Aol7t 6.2 mLE A HEY e &4 FUtEE Y F
wholl Hlal 11.3%% FA Uetsd. slelEd7t 44 ddel vl 90 cm o] 34l
oA dEd &4 10% ol S7Fe°] 50%= BHludE B 95% Al
kol 1.56 (1.04-2.33)& Eten ol FAHSRE fo3 zols BIH
(p<0.030). BIREZE Afgho] po]7} Sojzte] whel o 2EZZS] F7het HAEX
He #4E 2gshs lan Hs7t yeuy olaEz2= Ao W
o ® AZtAY. meb ADFAF7E =AY sy =Tt

S5, AARF] BE5E dHAde] &4 SV 24 Aow AE.
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s YEb= AS T3t (Reaven GM, 2004). 21519 4% HAIS T 41
E2 34.6%°1%3L(Ford ES, 2005 =ul AFoA FHELS 28.0%Lim S,
2005)9} 32.4%(Kim JH et al., 2005)2 High} glom $-ejuels M ate
A5 B Agsde] datsSaE ob7lske Aem AZEY. B3 ARSI
I Ay dugeke] B A @bst Al A E L =, Shons (200714 =
YAFS o]l sHbEl FHekel A B el wls) dgaAe] &% o] 72k 39.5
mL%} 31.7 mLE F93% zto]& Btk tiAts o] sitel Foel A Ay
g2 o] 9o A F71sta(Kim et al., 2005; Jang et al., 2008) @Al A
FEETE Wl SR A RTAS oAsATIe Aer HAudthKim et al,

3.6%= 9= FHEH} =W A7
b E=3 giAtS o] THbE HuolA HgA 849

(p<0.049). WALZEF BW A
49.0% olNoH hAlFFae Rk Fdol A v AYAE B 95% A FFKo]
1.55 (1.04-2.3DE Ekon ol FAXHoZE {3 Aols B
(p<0.033). wetA diAtEF+ dEhd §4 S/ EES 2A7F A= A
2 AAE A AT dE7E sloloF s

A7 d3E AFE A E fEsie gl AENEES IEE o=

A4 AT Rimm EB et al., 1999). &3 A3t AdgAn|giete] #A= A

o3t A¥=S Hiadta gEd, Meigss(2001)3} Portas(1994)¢] H.aro] u}
2H 438 HFHe AHA vigiets AdEAo] gltka Y. e Hskd o
e gd=

= AFE k] AP &4 HEY ofxFol Taste AoE o
B}ttt (Kang D et al.,, 2004; Platz EA et al., 2000). <432 AFHE <ls] g
AAE] S AT dAERZ0] Z7lE A, HAEAHE, o AEfUS
I HEXHEo] AFE dwA ds=s 43 2=E7(Sex Hormone
Binding Globulin, SHBG)®] #AE 7HHee Aow delx SlthEmanuele
MA & Emanuele N, 2001). sEAFTNAE 47 HEEX2HE A4 A

9} 3ke] AAAMA= S 2 (gonadotropin) FEA S L ZAA 7= Aow A
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=X (lumbosacral cord)dll @S 1A Wkt oRtas dor|a, Ay o
W Aol HEe RS S7PA BRET s 2de7]l e ek (Sugaya

K et al, 2003). gt A FHe|Folrl EH = Yoll= &87F S7kstar 1
o= FH7F Adte] Qo] Tkt offt Wik TS Ao th(Sugaya K
et al.,, 2003). dHH T ] BAA o]$kr] dgto] =& oA AzF A
Haol St wmE Zlew Witk (Hammarsten J & Hogstedt B,
2001). ¥ AFolA= dste] 61.2%=2 HwE FA veigton mdet Hut

of Hlal AA Mol dHA &29 Ao 2ol Fho]l 5.4 mLE FA YERS
o &4 Z7FEE AN JddA 10.6%% =A Jdebged fa 7o) {o3
zhol= AATE Tek %7] dte] 140 mmHg o]/l FAdm olghr] ol

90 mmHg ©]42 HuolAd AP &4 78S 47 10.1%%}F 10.2% = H]) 5=

—_

@ AdA 849 10% olF FAARS A4 Aud 3dd AwdN azn

45.8%%F 32.3%= AAS FAdS B Hp=0.091).
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&
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