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EPIDEMIOLOGICAL STUDY OF RISK FACTORS
FOR BLADDER CANCER

Seiji Nakata and Jin Sato
From the Department of Urology, Gunma Cancer Center

Nobuaki Ohtake, Kyoichi Imai and Hidetoshi Yamanaka
From the Department of Urology, Gunma University School of Medicine

A case-control study was conducted on 303 male bladder cancer patients and controls. General
population controls were chosen from 15 areas in Gunma Prefecture and were matched by age
(+1y.0.) to the subjects. Age-adjusted and smoking-adjusted odds ratio (O.R.) and a 95% con-
fidence interval (C.I.) were calculated for each item. Risk factors for bladder cancer in men were
investigated. The O.R. tended to be significantly higher for those who had history of smoking,
who smoked more per day, who had smoked longer, whose Brinkman index was higher, who began
smoking younger and who inhaled deeper than it was for non-smokers. O.R.s of having a past
history or complication of cystitis (age-adjusted) and benign prostatic hypertrophy (age- and
smoking-adjusted) were significantly higher, but the difference was supposed to be caused by bias.
There was a significantly lower age- and smoking-adjusted O.R. for bladder cancer in men who
engaged in sales, whose blood type was O, who drank milx frequently, who ate grains frequently,
who ate vegetables frequently and who had a past history or complication of hypertension. The
number of cases and controls with first degree family members who developed cancer respectively
supposed to be highly related to smoking, were as follows; 16 and 8 for lung cancer, 3 and 0 for
larynx cancer and 6 and 3 for bladder cancer. The following characteristics failed to show any
significant difference between subjects with bladder cancer and the control group; height and
weight now and 20 years ago, jobs which deal with dye, academic career, marriage, number of
children, alcohol drinking and the use of hair dye or analgesics.

(Acta Urol. Jon. 41: 969-977, 1995)
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Table 1. Age distribution (Male)

Case (%)  Control (%)
40-49 10 ( 3.3) 10 ( 3.3)
50-59 32 (10.6) 32 (10.6)
60-69 97 (32.0) 87 (28.7)
70-79 115 (38.0) 116 (38.3)
' 80-89 46 (15.2) 55 (18.2)
90- 3(1.0) 3(1.0)
Total 303 303
Average+S.D.  70.1+9.8  70.2+9.9
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Table 2. Occupation

=69 =70 Age-adjusted Smokers Non-smokers Smoking-
Occupati A/B/C/D A/B/C/D geracjus A/B/C/D A/B/C/D adjusted
pation OR
R OR (95% CI) OR OR OR
(95% CI) (95% CI) 95% CI) (95% CD) (95% CI)
| 8/19/113/89 14/16/124/124 18/29/210/174  2/6/17/32
0.88 0.57* 0.51* 0.63 0.53*
(©. 14 0 79) (0.41-1.87)  (0.32-0.99)  (0.28-0.96) (0.11-3.45)  (0.30-0.93)
R 18/14—/103/94 37/40/101/100 4—2/4-2/186/161 9/8/10/30
0.92 0.99 0.87 3.38* 1.05
(0. 55 2 49) (0.54-1.55)  (0.65-1.52)  (0.54-1.39)  (1.03-11.11) (0.67-1.62)
B H° 4—/2/125/116 7/9/138/146 9/9/236/210 1/1/21/45
0.82 1.03 2.14 0.97
(. 33 10 32)  (0.30-2.27)  (0.45-2.36) (0. 35 2 28)  (0.13-35.94) (0.41-2.28)

A: Number of cases exposed to the risk factor.
of cases not exposed to the risk factor.

odds ratio.

engaged in occupation which dealt with dye”

B: Number of controls exposed to the risk factor.
D: Number of controls not exposed to the risk factor.
a: Reference category is all other occupations except those listed. b: Reference category is “not

Table 3. Blood type

C: Number

* . Significant

971

=69 =70 . Smokers Non-smokers Smoking-
A/B/C/D  A/B/c/D Aseadjusted - yp/c/p A/B/C/D adjusted
Blood type OR OR (@53 G OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
A 54—/41/82/83 63/58/89/100 104/719/153/147 7/17/13/28 |2
1.27 .
(. 30 2 22) (. 77 1 93)  (0.91-1.78) (0.87-1.83) (. 30 2 66)  (0.86-1.73)
B 34/25/102/99 37/32/115/126 60/47/197/179 8/9/12/36 Lo
1.29 16 .
(. 73 2 37) (. 74 2 17)  (0.87-1.91) (0. 75 1.79) (. 84— 8 46)  (0.86-1.91)
o) 33/46/103/78  35/48/117/110 64/74/193/152  2/15/18/30
0.54* 0.69 0.61* 0.68 0.22 0.62*
(0.32-0.93) (0.41-1.14)  (0.43-0.89)  (0.46-1.01) 0.05-1.09)  (0.43-0.91)
AB 15/12/121/112  17/20/135/138 29/26/228/200  3/4/17/41
1.16 0.87 0.98 0.98 1.81 1.04
(0.52-2.58) (0.44-1.73)  (0.59-1.64)  (0.56-1.72) (0.37-8.96)  (0.62-1.76)

* : Significant odds ratio.

4. ¥, BB THOK

BRERE (BRUTRAE), #EoFE CREX
BESE), #EEEE (1 Ex 2 EEE), WiEFEs (245%
LIF%25~29%%, 30mELl_Exs25~295%), Ft (55F)
OB (LAMTH2~3 A, 4 ALERH2~3A)
DWTHE L. WIhoHBrBELTSh, OR. ®©
BEMHLI o T
5. BkiE, BRE

KEREOHE, WEEOHRE, | AWREAK RE
4£%7, Brinkman index (1 B BZEEAR X BUEERD,
BUEBAMAERS, T\ HICBY L THRE Lz (Table 4).
WEBOAECE LT, OR. LEEH I
fo. BUEERET: Liesd LT, BEEMSD Y, 1 BOBRE
AEH BT E, BEEK MR\ IE Y, Brinkman
index @R E, BMEBIRFERAIME 2 L, Ei
LOEL B EAEER OR. 75 & 7t 5 HANA
bhie.
6. JEX, BUSH

BEDO10~20EMOREH], FUBAOERHEE (KA

Reference category is all other blood types except those listed.

LEIRE 4 F) Bl L TR L2y
O.R. RHEEMLh » 1.
7. AF

10~20E B0 AEOFERBI LT, Hud o, F»
3o, g,,:om\i)@ BAZ, 43, I,
k%, BE, BAE, HE #H-@uioo2of
HBg Lfﬁ.ﬂ‘ LL (Taole 5). 4F % X< iy, %k
- Eh L ER, By X JERRRWT, BERE
T R L OVRESE OR. AEH o7 BERE
LBEOARAL BT X D% L BT, 48
ERED D FHOZC B THEY X ERTAEZ K O
R. 23@h » fo.
8. BRfERE, AOFE

RS COBEERE, ABHECOWTHRE Lz (Ta-
ble 6). FMEDFinTHE, ERE O.R. pFHc
B<, B oFMNTER, NiRIEEDE KT,
BT OR. 2WEE &, »1e. BEED DBEO
BT, WED OR. NEBED -1
9. FKIEE

WIhd

a— Lk —,



972 WRACE 41% 128 19954
Table 4. Alcohol drinking and smoking

=69 =70 Age-adiusted Smokers Non-smokers ~ Smoking-
Risk factor A/B/C/D a/B/C/D 7€ = A/B/G/D  A/B/C/D  adjusted
(95% C1) oscy  ©%CD 0% @swon  es%en
History of drinking (yes) 96/89/36/38 95/104—/56/58 179/1(?5/80/71 11/27/ 11/22 0.94
1.02 .
(. 66 1 95) (0. 60 1 50)  (0.72-1.45) (0.66-1.41) (0. 30 2 23)  (0.66-1.35)
History of smoking 129/108/6/20 139/ 133/ 17/30
3.98* 2.40* — - -
(1.54-10.27) (0. 97 3 50) (1.42-4.04) ( — ) ( — ) ( — )
Smoking None 1.00 1. 00 1.00 — - -
«C =) ( y (. — )y (. — )y = )y =)
Smoking <10 per day” 11/ 32/ 6/ 20 26/ 34/ l7/ 30 .28
(. 37 3 59) (. 62 2 9%) (068242 ( — ) ( — ) ( — )
Smoking 11-20 per day® 67/52/6/20 84/64/17/30
4.29* 2.32% 2.87* — — -
(1.61-11.46)  (1.18-4.56) (1.66-4.96) ( — ) ( — ) ( — )
Smoking=21 per day® 42/21/6/20 21/24/17/30
6.67* 1.54 2.78* —
(2.33-19.09)  (0.67-3.56) (1.46-5.29) ( — )Y ( — ) ( — )
¥’ trend= 23.74 3.12 21.10
p<0.01 0.05<p<0.10 p<0.01
Smoking None 1.00 1.00 1.00 bt — -
«C - ( - )y - ) =) =)=
Years of smoking (<29)* 26/ 33/ 6/ 20 14/24/17/30
1.03 1.55 — - —
(. 92 7 4—8) (0.42-2.50) (0.80-3.01) ( — ) ( — )Y ( — )
Years of smoking (30-49)* 75/55/6/20 31/ 37/ 17/30
4.55% 2.33% — — -
(1.71-12.07) (0. 69 3 17) (1.29-4.2y ( — ) ( — ) ( — )
Years of smoking (=50)* 6/4/6/20 48/38/17/30
5.00* 2.56* — — —
(1.05-23.79) (1. 07 4 63) (1.3¢-4.92) ( — ) ( — ) ( — )
1’ trend= 10.12 6.24 13.02
p<0.01 p<0.05 p<0.01
Smoking None 1.00 1.00 1.00 — - —_
(O (=) =) =) =) =
Brinkman index (=499)° 21/38/6/20 18/35/I7/30
1.20 - — —
. 64— 5 30) (. 40 2 07) (0.63-2.27) ( — ) ( — ) ( — )
Brinkman index (500-999)*  59/42/6/20  44/36/17/30
4.68* 2.16* 2.89* — — —
(1.73-12.66)  (1.03-4.52) (1.61-5.190 ( — ) ( — ) ( — )
Brinkman index (=1,000)* 28/12/6/20 31/28/17/30
7.78% 1.95 3.09* — — —
(2.50-24.21)  (0.89-4.28) (1.64-5.83) ( — ) ( — ) ( — )
¥’ rend= 21.08 5.76 23.31
p<0.01 p<0.05 p<0.01
Smoking None 1.00 1.00 1.00 - — -
- (=) ¢ =) =) =)=
Start of smoking (=25)° 6/210/66./20 29/38/]7/30 |28
(0.28-3.63) (0. 63 2 90) (0.65-2.38) ( — ) ( — )Y ( — )
Start of smoking (20-24)* 81/61/6/20 85/67/]7/30
4.43* 2.24* 2.84* — — —
(1.68-11.69)  (1.14-4.40) (1.65-4.90) ( — ) ( — ) ( — )
Start of smoking (£19)* 38/27/6/20  22/23/17/30
4.69* 1.69 2.57* — — —
(1.66-13.24)  (0.73-3.89) (1.36-4.87) ( — ) ( — ) ( — )
1’ trend= 12.38 3.80 14.68
p<0.01 0.05<p<0.10  p<0.01
Smoking None 1 .00 1.00 1.00 — — —
- )y =) =) =) =)
No inhalation® 6/14/6/20 22/38/!7/30 2
(0. 38 5 36) (0. 46-2 26 (0.57-218) ( — ) ( — ) ( — )
Moderate inhalation® 92/ 75/6/ 20 91/70/17/30
2.29* 2.81* — - -
(1. 56 1o 700 (1.17-4.49) (1.64-4.88) ( — ) ( — ) ( — )
Deep inhalation® 28/ 17/6/ 20 22/ 20/ l7/30 2010
Q. 84— 16 39) (0. 83 4 54) (1.51-5.63) ( — ) ( — ) ( — )
1’ trend= 12,14 7.25 18.82
p<0.01 p<0.01 p<0.01

* : Significant odds ratio. a: Reference category is “have no history of smoking”.



FHE, &

: BB - EBRRT

973

Table 5. Eating habits

=69 270 Age-adiusted Smokers Non-smokers Smoking-
Eating habi A/B/C/D A/B/C/D L A/B/C/D A/B/C/D adjusted
g habits OR
OR OR (95% GI) OR OR
(95% CI) (95% CI) ° (95% CI) (95/, CI (95% CI)
Salty (often)® 30/26/106/102 35/33/124/136 54/48/211/189 10/9/13/41
1.16 1.14 1.01 3.50* 1.19
(0. 61 2 01) (0.68-1.98)  (0.77-1.69) (0.65-1.56) (1.17-10.48)  (0.80-1.78)
Milk (often)® 13/25/123/102 27/46/130/121 35/49/229/186 4/19/18/31
0.55* 0.50* 0.36 0.54*
(0. 21 0 89) (0.32-0.93)  (0.33-0.77) (. 36 o 93) (0.11-1.23)  (0.35-0.84)
Grains (often)? 50/58/85/70 54/76/ 106/91 95/110/ 171/126 8/21/14/29
0.61* 0.65* 0.64* 0.79 0.65*
(0. 43 1 16) (0.39-0.95)  (0.47-0.91) (0.44-0.91) (0.28-2.22)  (0.46-0.91)
Meats (often)* 34/25/122/103 27/22/134/147 61/37/207/201 0/10/22/40
1.36 1.60* — —
(0.77-2.46) (. 73 2 48)  (0.90-2.07) (1.02-2.52) «C = ) =)
Vegetables (often)®  53/63/83/65 86/ 111/76/60 120/138/148/101  17/28/6/22
0.66 0.61* 0.63 0.59* 2,22 0.68*
(0.40-1.07) (0.39-0.95)  (0.46-0.88) (0.42-0.84) (0.75-6.59)  (0.49-0.95)

* : Significant odds ratio.

a: Reference category is “took each item moderately or rarely”.

Table 6. Past history and complication

=270 Age-adiusted Smokers Non-smokers Smoking-
. A/B/C/D A/B/C/D ge-agjus A/B/C/D B/C/D adjusted
Risk factor OR
OR (95% CI) OR OR OR
(95‘7 CI) (95% CI) ° (95% CI) 95% CI) (95% CI)
Hypertension  30/41/109/88 47/61/117/113 68/82/199/159 6/17/17/33
0.59 0.74 0.68* 0.67* 0.69 0.67*
(0.34-1.02) 0.47-1.18)  (0.48-0.96)  (0.46-0.99) (0.23-2.06)  (0.47-0.96)
Asthma 7/2/132/127  7/0/157/174 13/2/255/239 0/0/23/50
3.37 — — 6.09* — —
(0.69-16.52) ( — ) ( — ) (1.36-27.28) ( — ) ( — )
Cystitis 24/1/115/128  39/3/125/171 57/4/211/237 4/0/19/50
23.37* 17.78* 19.36* 16.01* — —
(3.09-176.53)  (5.37-58.85) (7.64-49.02) (5.71-44.86) ( — ) ( — )
BPH 15/2/124/127  35/21/129/153 42/16/226/225  4/7/19/43
7.68* 1.98* 2.57* 2.61* 1.29 2.34*
(1.72-34.29) (1.10-3.56)  (1.50-4.39)  (1.43-4.78) (0.34-4.95)  (1.36-4.03)
* : Significant odds ratio
Table 7. Family history about malignant diseases z =
T~

Case (%) Control (%)
Stomach 56 (18.5) 45 (14.9)
Lung 16 ( 5.3) 8(2.6)
Liver 13 ( 4.3) 7(2.3)
Colon-Rectum 8 (2.6) 8 (2.6)
Mamma 10 ( 3.3) 4(1.3)
Uterus 10 ( 3.3) 3(1.0
Larynx 3(1.0) 0(0.0)
Bladder 6 (2.0 3(1.0
Prostate 3(1.0) 1(0.3
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