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Diet and Lifestyle Risk Factors of Benign Prostatic Hyperplasia

Kim, Eunjung - Park, Hyesook - Kim, Hyesook - Chang, Namsoo'

Department of Nutritional Sciences and Preventive Medicine, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

Benign prostatic hyperplasia (BPH) is one the most common prostate diseases in middle aged and elderly men. This
study was conducted to investigate diet and lifestyle risk factors for benign prostatic hyperplasia in a community-
dwelling free-living population group. The dietary data were collected from the 601 male subjects aged 50 - 79 years
using the 24-hour recall method. The mean age of the BPH group (63.0 & 7.9 years) was significantly higher than that
of the non-BPH (58.8 £-7.4 years). Among many nutrients, the amount of animal fat intake was increased while that of
carbohydrate intake decreased in subjects with BPH compared to those with non-BPH. In BPH subjects, the proportion
of energy from fat was also greater than in subjects with non-BPH. The logistic regression analysis on the food con-
sumption data showed that the consumption of total animal food was increased while that of mushrooms was decreased
in patients with BPH compared to the subjects with non-BPH. The age-adjusted odds ratios and 95% confidences limits
for BPH incidence in subjects whose milk and milk products, beverages and alcoholic liquors intake was greater than
the median were 1.796 (1.167 - 2.782) and 1.738 (1.129 - 2.676) respectively, compared to those in subjects whose
intakes were below the median. These results may be applicable in the development of a nutrition intervention and
education program toward a reduction in the risk for benign prostatic hyperplasia. (Korean J Nutr 2007; 40(3): 249~258)

KEY WORDS : benign prostatic hyperplasia, animal fat, diet, lifestyle risk factors.
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Table 1. Age and anthropometric characteristics of the subjects”

BPH (n=114) Non-BPH (n = 487)
Age (years) 63.0 + 7.97* 585+ 7.4
Height (cm)® 167.9 £ 0.5 167.7 £ 0.2
Weight (kg)” 67208 66.4 0.3
BMI (kg/m»” 238 +0.3 23.6 £ 0.1

1) Mean * S.E.

2) Significantly different between BPH and non-BPH by Indepen-
dent t-test (*p <0.05)

3) Bonferroni's t-test after age adjusting
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AT IS ST w32 Aol Chisquare test
£ AAet] F9E AT dgAndE AEAE
o L "X A W BEEFT 2908 Yopra
2 AHRAY & Z2AAE AFA] (logistic regression
analysis)- g ©]83} odds ratios (OR) 9} 95% A1&F-7F
(95% CD< T3I3ieh

2 4

SUHIAFS

B AT iAo 7, A%, AF, Body mass index
(BMD A}E+= Table 19 3tk AP n|diS5T (Benign
prostatic hyperplasia; BPH) ¥ %4+ (Non-BPH) 9] 3
T AL 747 63.0 = 7.94], 58.8 £ 7T4HZ HAYAdn]

2 Aol folFor ok dFel upet FYA
Hth5] fHEEe] t2A JEbs7] witel A3 AS,
BMI 59 EE& Ame d%9S Bysh = vl 2433
AYAndEEa A7) dHS AT FF A 7}
Z}167.9 + 0.5 cm, 167.7 £ 0.2 cm, 3T AFS 47

Table 2. Lifestyle behaviors of the subjects n (%)
BPH Non-BPH

Smoking status
Non-smoker 22 (119.3) 113 ¢ 23.3) x2= 0.865
Ex-smoker and smoker 92 ( 80.7) 371 ( 76.7) df=1
Total 114 (100.0) 484 (100.0) p = 0.352

Alcohol drinking status
Nondrinker 18 ( 15.8) 67 ( 13.%) x2=10.278
Ex-drinker and drinker 96 ( 84.2) 416 ( 86.1) df=1
Total 114 (100.0) 483 (100.0) p=0.598

Alcohol intake frequency
< 2/week 62 ( 76.5) 243 ( 65.5) x2=3.696
= 3/week 19 ( 23.5) 128 ( 34.5) df=2
Total 81 (100.0) 371 (100.0) p = 0.055

Coffee consumption
Never 16 ( 14.0) 74 ( 153) 22=0.252
< 3~4 cups/week 31(27.2) 122 ( 25.2) df=2
Almost everyday 67 ( 58.8) 289 ( 59.6) p = 0.881
Total 114 (100.0) 485 (100.0)

Exercise frequency™™"
<23 /week 78 ( 70.3) 337 ( 70.9) x2=13.582
3~53]/week 100 9.0 90 ( 18.9) df=2
Almost everyday 23 ( 20.7) 48 ( 10.1) p = 0.001
Total 111 (100.0) 475 (100.0)

Stress x2= 0.001
No 92 ( 80.7) 390  80.6) df=1
Yes 22 (1 19.3) 94 (119.4) p=0.976
Total 114 (100.0) 484 (100.0)

1) Difference in the distribution by Chi-square test (***p < 0.001)
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67.2 + 0.8 kg, 66.4 + 0.3 kg, BMI= zHz} 23.8+0.3
kg/m?, 23.6 = 0.1 kg/m*C 2 F 13t A&l 2ol=
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Table 3. Odds ratios of the lifestyle behaviors for BPH

OR 95% ClI p-value

Smoking status

Non-smoker 1.000

Ex-smoker and smoker 1.215 0.722-2.046 0.463
Alcoho! drinking status

Non-drinker 1.000

Drinker 1.072 0.642-1.791 0.789
Alcohol intake frequency™”

< 2/week 1.000

= 3/week 0.506 0.284-0.903 0.021
Coffee*

No 1.00

Yes 1.616  1.019—-2562 0.041
Coffee consumption

Never 1.000

=< 3~4cups/week 1.330 0.669—2.643 0416

Almost everyday 1.521 0.798-2.898 0.202
Green tea

No 1.00

Yes 0.762 0.346—1.677 0.499
Exercise frequency

<23 /week 1.000

3~53}/week” 0.534 0.302-0.943 0.031

Almost everyday 1.717  0.843-3.496 0.137
Stress™

No 1.000

Yes 1.910 1.217-2997 0.005

1) After adjusting age, significantly different between BPH and
non-BPH by logisitic regression analyses (*p <0.05, **p <0.01)
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Table 4. Nutrient intakes of the subjects”

BPH (n=114) Non-BPH (n= 487)
Energy (kcal) 1884.0 + 482 1930.0 = 23.0
Protein (g) Total 790 £ 25 782 £ 1.2
Animal 39.6 = 21 368 £ 1.0
Plant 39.4 £ 1.2 414 £ 0.6
Fat (@) Total 447 £ 20 429 + 1.0
Animal 247 + 1.5* 210 + 07
Plant 200 + 1.2 220 £ 05
Cholesterol (mg) 2814 + 18.6 2585 = 89
Carbohydrate (g) 266.1 = 6.9* 2822 + 33
Calcium (mg) Total 6270 + 273 626.8 * 13.0
Animal 2652 = 20.3 238.6 = 9.7
Plant 3617 + 152 3883 = 73
Iron (mg) Total 151 £ 0.5 156 + 03
Animal 33+ 02 3.1 £ 0.1
Plant 118 £ 0.5 124 £ 0.2
Phosphorus (mg) 11312 £+ 373 11241 = 178
Sodium (mg) 5309.0 + 187.8 55178 £ 89.5
Potassium (mg) 3088.4 £ 1053 31707 = 50.2
Zinc (mg) 99 + 05 98 £+ 03
Vitamin A (g RE) 779.4 £ 531 778.0 = 253
Retinol (1g) 9216 = 13.5 813 = 4.5
B-carotene (¢Q) 3868.8 + 288.1 39475 + 137.3
Vitamin B, (mg) 1.2 £ 01 1.3 &£ 0.1
Vitamin B, (mg) 1.1 £ 01 1.2 £ 0.1
Vitamin Bs (mg) 24 * 0.1 24 = 0.
Niacin (mg NE) 17.4 + 0.6 171 £ 03
Folic acid (zg DFE) 515.5 + 205 5499 + 98
Vitamin C (mg) 140.5 = 11.7 161.1 £ 5.6
Vitamin E (mg o-TE) 122 £+ 08 123 + 0.4
Vitamin By, (#g@) 59 + 06 54+ 03
Energy distribution
% Carbohydrate 579 £ 1.1 598 £ 0.5
% Protein 16.8 £ 0.3 162 + 0.2
% Fat 20.8 £ 0.7 19.4 £ 0.3
1) Mean + S.E.

After adjusting age, significantly different between BPH and non-
BPH by Bonferroni's t-test ("p < 0.05)
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Table 5. Assessment of Nutrient intakes: Proportions of subjects whose intakes are below the EAR or Al and above the UL" n (%)
BPH Non-BPH

EAR RI Al uL EAR RI Al uL
Protein (g) 7 (6.0) 13(11.4) 26 ( 5.3) 58 (11.9)
Calcium (mg) 54 (47.4) 73 (64.0) 0 250 (51.3) 327 (67.1)
fron (mg) 761 16 (14.0) 26 ( 5.3) 74 (15.2)
Phosphorus (mg) 5( 4.4 11(9.6) 0 23 ( 4.7) 58 (11.9)
Potassium (mg) 107 (93.9) 443 (91.0)
Zinc (mg) 37 (32.5) 62 (54.4) 2(1.8) 152 (31.2) 262 (53.8) 5(1.0)
Vitamin A (g RE) 41 (36.0) 69 (60.5) 1 (0.9) 151 (31.0) 258 (53.0) 3(0.6)
Vitamin B, (mg) 43 (37.7) 58 (50.9) 157 (32.2) 241 (49.5)
Vitamin B, (mg) 79 (69.3) 92 (80.7) 314 (44.5) 380 (78.0)
Vitamin Bs (mg) 12 (10.5) 21 (18.4) 0 49 (10.1) 76 (15.6) 0
Niacin (mg NE) 26 (22.8) 64 (56.1) 2(1.8) 113(23.2) 226 (46.4) 7 (1.4
Foic acid (xg DFE) 19 (16.7) 33 (28.9) 1(0.9) 65 (13.3) 131 (26.9) 15 (3.1
Vitamin C (mg) 37 (32.5) 53 (46.5) 0 137 (28.1) 200 (41.1) 0
Vitamin E (mg o-TE) 50 (43.9) 0 222 (45.6) 0
Vitamin B2 (#g) 37 (32.5) 43 (37.7) 137 (28.1) 194 (39.8)

1) No difference in the distribution by Chi-square test



Table 6. Daily intake of food groups of the subjects”

Table 7. Odds ratios of nutrient intake for BPH"

Food groups BPH Non-BPH
(N =114) (N = 487)
Cereals and cereal products 2798 £ 9.3 290.4 £ 4.4
Potatoes and starch products 27.1 £ 6.0 278+ 28
Sugar and sugar products 11.8+13 11.9+ 0.6
Beans and bean products 50.8 £ 5.6 554+ 27
Nut, seeds and products 20 0.9 29+ 0.4
Vegetables 358.7 £15.1 3792+ 72
Mushrooms 0.5+ 1.4 34+ 06
Fruits 1791 £ 240 1967 £11.5
Meat and meat products 66.9 + 6.6 555 % 3.1
Eggs and egg products 132+ 28 154+ 13
Fishes and shellfish 104.9 £ 9.7 1025+ 4.6
Seaweeds 6719 7.7 £ 09
Milk and mitk products 732105 553+ 50
Fats and oils 7.2+07 8.1 %&£ 03
Beverages and alcoholic liquors  288.6 = 31.6  238.1 = 15.0
Seasonings 35822 379+ 1.0
Total plant foods 914.6 £ 350 9725167
Total animal foods 2655+ 147" 2368+ 7.0

1) Mean + SE.
After adjusting age, significantly different between BPH and non-
BPH by Bonferroni's t-test (*p < 0.05)

Hgo) Fopgtolal 2
or ZAHgon, dERs AAFe]
H

E Ao M AHAM|YFE (Benign prostatic hyper-
plasia, BPH) 2] H¢ 9% 63.0 = 79412 A4 Non-
BPH) ¢ 7 98 58.8 + 7.4A48t}t foF oz &k}
APA vE AN 21 71, AF, BMIS) AAAS
2] zpo)7} Ao AHE BAF FollE [ARJ] A}
ol7} Atk vk 8t FAlellAl= nlkEAY BMIZE %
oASFE APxnFe] Whgo] Frtshke AR HI:
o), o)== 8-S Bk & Aot} o= BMIZ}
Z7ksbd estrone, estradiold] X7} FI8R= 5 32
2 oo Jag vxA He R de] e AL
H_lch”

oA gz ok AFHE B9, Ay
o FUR F A A e FEY A AF T
Aodatel vlal Ao , GBS AFRel &
oJH oz vk} 01]1/1749] PL TEd ©stE, O
A, Auke] AFHu)gol QoA Ao 2 FE Y oA A

OR 95% ClI p-value
Energy (kcab)
<median (1869.10) 1.00
> median (1869.10) 0.827 0.542—1.261 0.377
Protein (g)
Total
<median (75.39) 1.000
> median (75.39) 1.138  0.749—1.731 0.544
Animall
<median (34.37) 1.00
= median (34.37) 1.354 0.888—2.063 0.159
Plant
< median (39.63) 1.00
> median (39.63) 0.716 0.470—1.091 0.120
Fat (g)
Total
<median (40.06) 1.00
> median (40.60) 1.175 0.772—-1.787 0.452
Animal
<median (18.39) 1.00
> median(18.39) 1.452  0.951—-2.217 0.084
Plont
<median (18.79) 1.00
> median (18.79) 0.772 0.507—-1.175 0.227
Cholesterol (mg)
<median (220.69) 1.00
> median (220.69) 1.204 0.791-1.833 0.387
Carbohydrate (g)
<median (274.78) 1.00
> median (274.78) 0.622 0.434—-1.011 0.056
Calcium (mg)
Total
<median (573.46) 1.00
= median (573.46) 1.192 0.784—1.813 0.411
Animal
<medion (184.20) 1.00
= median (184.20) 1.468 0.962—2.240 0.075
Plant
<median (360.8%) 1.00
> median (360.89) 0.914 0.602—1.390 0.675
Iron (mg)
Total
<median (14.91) 1.00
> median (14.91) 1.077 0.709 — 1.637 0.728
Animal
<median (2.81) 1.00
> median (2.81) 1.503  0.984—2.296 0.060
Plant
<median (11.62) 1.00
> median (11.62) 1.053 0.693—1.400 0.808
Zinc (mg@)
<median (5286.37) 1.00
= median (5286.37) 1.003  0.660—1.525 0.987

1) Age-adjusted, non-significantly different between BPH and
non-BPH by logistic regression analyses



Table 8. Odds rafios of daily food group intake for BPH"

Food group OR 95% C! p-value

Cereals and cereal products (g)

<median (270.00) 1.00

= median (270.00) 0.948 0.622—~1.443 0.802
Potatoes and starch products ()

<median (30.00) 1.00

> median (30.00) 0.886 0.536—1.466 0.639
Sugar and sugar products (g)

<median (9.50) 1.00

= median (9.50) 1.235 0.810—1.884 0.326
Soy bean products (@)

<median (71.50) 1.00

= median (71.50) 0.891 0.585-1.355 0.891
Nut, seeds and products (g)

<median (1.50) 1.00

> median (1.50) 0.636 0.351—-1.155 0.137
Vegetables (g)

<median (348.75) 1.00

= median (348.75) 0.770 0.506—-1.172 0.223
Mushrooms (g)

<median (10.00) 1.00

> median (10.00) 0.137 0.351-1.155 0.053
Fruits (@)

<median (100.00) 1.00

= median (100.00) 1.177 0.773—1.792 0.447
Meat and meat products (Q)

<median (40.00) 1.00

> median (40.00) 1.097 0.720—1.671 0.667
Eggs and egg products (g)

<median (30.00) 1.00

> median (30.00) 0.887 0.502-1.567 0.679
Fishes and shellfish (g)

<median (80.00) 1.00

> median (80.00) 1.435 0.939—-2.193 0.095
Seaweeds (g)*

<median (2.00) 1.00

> median (2.00) 0.559 0.357-0.875 0.011
Milk and milk products (g)*

<median (20.00) 1.00

= median (20.00) 1.715 1.094-2.68%9 0.019
Fats and oils (g)

<median (6.150) 1.00

= median (6.150) 0.824 0.541-1.254 0.367
Beverages and alcohaolic

liquors (g)*

<median (135.00) 1.00

> median (135.00) 1.738 1.129—2676 0.012
Seasonings (g)

<median (34.35) 1.00

= median (34.35) 0.968 0.637—1.472 0.880
Total plant foods (g)

<median (884.50) 1.00

= median (884.50) 0.944 0.621—1.434 0.787
Total animal foods (g)

<median (228.25) 1.00

> median (228.25) 1.484 0.971—-2268 0.068

1) Age-adjusted, significantly different between BPH and non-
BPH by logistic regression analyses (*p < 0.05)
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