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The relationship between bladder cancer and alcohol consumption was inves- 
tigated in a case-control study conducted in 506 patients (453 males and 53 females) 
with diagnoses of papillary urothel~al carcinoma during 1978-1982 at ,~ La Paz ,, 
hospital (Madrid), and an equal number of controls matched for age, sex and 
date of admission to the hospital. The results showed that the risk of bladder 
cancer does not increase with the ,intake of beer, wine and spirit beverages. 
However, a high risk of bladder cancer was associated with consumption of 
wine mixed with ,, gaseosa ,, (a refreshment beverage ,consisiting of carbonated 
water plus artifi,eial sweeteners). 

INTRODUCTION 

The association between bladder  cancer  and 
consumpt ion  of substances such as coffee and 
artificial sweeteners has been studied in consider- 
able depth (6, 7, 8, 11, 12, 25). However,  iittle 
a t tent ion has been devoted to the possible effects 
of alcohol consumpt ion  on bladder  cancer. Most 
of these studies have failed to find any association 
(10, 13, 16, 26, 30). However,  an increased risk 
of bladder  cancer  associated with alcoholic bever- 
age intake has been repor ted  in smokers  but  not  
in non-smokers,  suggesting a synergistic effect (23). 

Ethanol  probably  acts as a carcinogen on  
tissues with which it comes into direct contact,  
such as the mucosa  of the digestive t ract  (2, 9, 
23, 28, 29) and the liver pa renchyma (12). In ad- 
dition, ethanol seems to enhance the risk of cancer  
in other  tissues such as the breast  (21) and pan- 
creas (5). This synergistic effect of alcohol has 
been explained by three mechanisms:  a) alcohol 

may serve as a solvent for carcinogens (23), b)  
alcoholic beverages may be contaminated  with 
carcinogenic impurit ies (26), and c) nntr i t ional  de- 
ficiencies may be associated with alcohol use (18). 

Since about  295 of alcohol ingested is excreted 
in the urine (14) the mucosa  of the bladder  is 
directly exposed to ethanol and is also subject  to 
some of the above-mentioned indirect mechanisms.  

This report  describes a case-control s tudy on 
the effects of consumpt ion  of alcoholic beverages 
( some combined with a ref reshment  beverage 
known as ~, gaseosa ,,) on bladder  cancer  in Spain. 

MATERIALS AND METHODS 

The case-group consisted of 506 patients (453 
males and 53 females) who were diagnosed as 
suffering f rom papil lary urothelial  carc inoma at 
, L a  Paz ,, hospital  (Madrid, Spain) in 1978-1982. 
The control-group included an equa! number  of 
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individuals f rom the same hospital, whose diseases 
were nei ther  malignant  or  benign tumors  nor  
diseases assumed to be related to bladder  cancer, 
such as cirrhosis or  urologic diseases. The  con- 
trols were matched  for  age (year  of age -+ 0.5), 
sex and date of admission to the hospital,  and 
selected through r andom sample. The data  
related to social class have p rev ious ly  been re- 
por ted  (1) ; no association between bladder  cancer  
and any social class was found <Table 1). The 
percentage distribution,s of the patients and con- 
trols into different social classes were similar 

~ - ~ } i o s e - f o u n d  in t h e - n o r m a l  Spanish popula- 
tion within these age groups. 

The quest ionnaire inc luded questions on the 
use of coffee and other  drinks, artificial sweet- 
.eners, cigarette smoking, and occupat ional  and 
residential histories. The questions on consump- 
tion ,of alcoholic beverages were p]aced in the 
middle of the questionnaire,  immediately after  
questions on a variety of non-alcoholic beverages. 
The subjects were asked to est imate separately 
the number  of ~, servings ,, of 1) beer, 2) spirits, 
3) wine, and 4) wine mixed with ~, gaseosa ,, (50% 
of each beverage) consumed in a typical week 
during the winter  one year previously. ~ Gaseosa ,, 
is a frequently consumed ref reshment  beverage 
in Spain and consists of carbonated  water  plus 
artificial sweeteners. A serving was defined as a 
can, bott le  or draught  of beer, a 44.4 ml (1.5-ounce) 
jigger of spirits, a 118.3 ml (4-ounce) glass of wine, 
and 236.6 ml (8-ounce) glass of wine mixed with 
gas eosa. The average alcohol consumpt ion  and pat- 
terns of drinking over time were also investigated. 

The association, between alcohol consumpt ion  
and bladder  cancei~ was assessed by the BMDP 
programs  1D, (27), 2D (7), and 4F (4). To assess 
the results the max inmm er ror  likelihood accepted 
was 5% (P < 0.05). 

RESULTS 

No significant d i f ferences  with regard to al- 
cohol cons umpt ion  were found between bladder  
cancer  patients a n d c o n t r o l s  in males or in females 
• (Table 2). The min imum number  of servings in- 
gested by consumers  was 7 servings per  week. 

The relationship between bladder  cancer  and 
amount  of alcohol consumed in different age 
groups of males is shown in Table 3. Since the 
number  of female alcohol consumers  was low in 
bo th  the bladder  cancer  and control groups, the 

c lass i f ica t ion  of alcohol consumers  into categories 
could not  be established for females. A significant 
association between bladder  cancer  and alcohol 
consumpt ion  was found, only in the group of males 
younger  than 60 years of age who consumed more  
than 41 servings/week. 

[['he same results were obtained when the years 

T A B L E  1. 
Bladder cancer and social class. 

M A L E S  

C a s e s C o n t r o l s  

Social class No. percentage percentage No. 

low 25 7.1 10.5 37 
middle-low 264 74.8 76.2 269 
middle-high 52 14.7 10.2 36 
high 12 3.4 3.1 1i 
total 353 100 100 353 

F E M A L E S  

C a s e s C o n t r o l s  

Social class No. percentage percentage No. 

low 9 17 22.6 12 
middle-low 42 79.2 71.7 38 
middle-high 2 3.8 5.7 3 
high 0 0 0 0 
total 53 100 100 53 

T A B L E  2. 
Bladder cancer and alcohol consumption. 

C a s e s Controls 

Males No. observed No. expected No. 

non-drinkers 71 78.5 86 
drinkers 282 274.5 267 

)¢2 = 2.43 n.s. 

C a s e s Controls 

Females No. observed No. expected No. 

rron-drinkers 43 39.5 36 
drinkers 10 13.5 17 

X z = 0.38 n.s. 

of alcohol consumpt ion  in different age groups 
were studied (Table 4), 

The stratif ication of male bladder  cancer pa- 
tients and their controls  in relation to the number  
of cigarettes and the amount  of alcohol consumed 
weekly showed no association between bladder  
cancer a n d  alcohol consumpt ion  in  s m o k e r s ( T a -  
ble 5). No association was observed when the 
alcohol drinking a n d  non-drinking male patients 
and their controls  were stratified according to 
years of smoking (Table 6) . . . .  
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T A B L E  3 . -  Bladder  cancer  and amount  of alcohol consumed in males dis tr ibuted by age groups, 

Servings/week 

Males younger  
than 60 years of age 

case cont, O.R. conf. int. X2MH 

Males f rom 60 
to 70 years ,of age 

case cont. O.R. conf. lim. X2MH 

Males older 
than 70 years of age 

case cont. O.R. conf. int. X2Ma 

non-drinkers 21 34 1 24 28 1 26 24 I 
7-13 21 21 1.6 0.7-3.6 2.7 19 19 1.2 0.5-2.7 0.13 12 17 0 . 6 5  0.25-1.65 0.82 

14-27 22 30 1.2 0.5-2.6 0',19 33 31 1.24 0.6-2.6 0.33 50 40 1.15 0.6 -2.3 0.16 
28-41 14 9 2.5 0.9-6.8 3.3 17 22 0.9 0.4-2.1 0.0,6 14 20 0.6 0.3 -1.55 0.93 
> 41 31 15 3.3 1.5-7.6 8.5 38 31 1.4 0.7-2.9 0.93 11 12 0.8 0.3 -2.3 0.1 

T A B L E 4. - -  Bladder  cancer and years of alcohol consumpt ion  in males dis t r ibuted by age groups. 

Years alcohol 
consumpt ion  

Males younger  
than 60 years of age 

case cont. O.R. conf. int. y~2MH 

Males f rom 60 
to 70 years of age 

case cont. O.R. conf. int. X2M~ 

Males older  
than 70 years of  age 

case cont. O.R. conf. int. X2Ma 

0 
0-10 

11-20 
21-30 
31-40 
41-50 
> 50 

21 34 1 
10 11 1.47 0.534.06 0.55 
20 17 1.9 0.824.43 2.23 
58 47 2 1.03-3.79 4.1 

24 28 1 26 24 1 
8 7 1.0,5 0.33-3.35 0.08 

4 3 1.5 0.32-7.65 0.29 

80 76 1 .22  0.65-2.30 0.41 19 25 0.7 0.31-1.58 0.72 
23 24 1.12 0.5-2.46 0..07 39 3 4 1 . 0 5  051-4.23 0.02 

' 21 23 0 .84  0.37-1.9 0.17 

T A B L E 5. - -  Bladder  cancer  and amount  of alcohol consumed in smokers  dis t r ibuted by number  of ciga- 
re t t es /week  consumed. 

Number  of c igare t te /week consumed 

Non-smokers More than 140 cig. /week Less than 140 cig./week 

Servings/week Cases Controls Cases Controls O.R: Cases Controls O.R. 

non-drinkers 13 47 20 24 1 38 15 1 
7-13 10 32 15 15 1.2 27 10 1.06 

14-27 11 49 38 36 1.26 56 16 1£~8 
2841 1 21 17 20 1.02 27 10 1.06 

41 6 20 28 24 1.4 46 14 1.3 

O.R. global = 1;24 
c. i. 95% (0.64-2.39 

)~2 M~ = 0 . 4  

O.R. global = 1.23 
c. i. 95% (0.62-2.42) 

X z MH = 0.36 

TABLE 6. - -  Bladder  cancer  and alcohol consumpt ion  in males dis t r ibuted by years of cigaret te  consumption.  

Years of c igaret te  smoking 

Less than From From More than 
alcohol Non-smokers 20 years 2l to 30 years 31 to 40 years 4,0 years 
consumpt ion  Cases Controls Cases Controls Cases Controls Cases Controls Cases Controls 

non-drinkers 13 47 8 7 ' 14 10 6 2 30 20 
drinkers 28 122 24 30 50 : 40 125 35 55 40 

X. 2 Ma = 0 . 0 0 0 6  
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T A B L E  7. 
Bladder cancer 

and consumption of wine plus ,, gaseosa .. 

M A L E S  

Servings/week Cases Controls O.R. 

non-drinkers 278 332 1 
21-27 36 i1 3.9 
28-41 28 8 4.18 
> 41 11 2 6.56 

O.R. global = 4.26 (c. i. 2.56-7.09) 
X2~H = 35.1 (p 0.001) 

F E M A L E S  

wine + ,, gaseosa ,, Cases Controls 

non-drinkers 48 47 
drinkers 5 6 

O.R. = 0.8 (c. i. 0.354.4) 
X 2 un = 0.1 

T A B L E  8. 
Bladder cancer and consumption 

of wine plus ,, gaseosa ,, in smoker males. 

wine + egaseosm~ Smokers Non-smokers 
consumption Cases Controls O.R. Cases Controls 

non-drinkers 252 169 1 26 163 
21-27 29 7 2.78 7 4 
28-4.1 22 6 2.46 6 2 
> 41 9 2 3.01 2 - -  

O.R. global = 2.6 (c.i. 1.474.9) )~2MH = 44 (p 0.001) 
Interaction between consumption of ,ahrine + gaseosa,, 

and smoking 

consumption .of 
wine +,., gaseosa,  Non-smokers Smokers 

non-drinkers 1 9.35 
: c . i .  5.9244.77 

(26/163) (252/169) 
drinkers 15.67 22.07 

c. i. 5.58-44.04 c. i .  12.43-50.5 
(5/6) (0/15) 

Rothman test of synergy for the multiplicative effect 
S=1.04. Numbers in parentheses refer to case/controls 

The s tudy of by beverage type revealed an 
increased risk of bladder  cancer  in males con- 
suming more  than 21 servings per  week of wine 
mixed with , gaseosa ,,. Such an association was 
not  found in females (Table 7). A progressive 
increase in the O.R.s with the increases in the 

amount  of wine mixed with ~, gaseosa ,, ingested 
can be observed in male patients. 

The risk of bladder  cancer appeared increased 
in male smokers  who drank  wine mixed with 
- g a s e o s a  ,, (Table 8). The interaction between 
cigarette smoking and consumpt ion  of wine mixed 
with , g a s e o s a ,  in the generation of bladder  can- 
cer was more  than additive and did not reach sta- 
tistical significance when we tested the multipli- 
cative effect with the Rothman test of synergy (22). 

DISCUSSION 

I t  has been suggested that, if alcohol itself 
is not  a bladder  carcinogen, it might  still act 
as a cocarcinogen in interaction with some other  
risk factors (2, 3, 9, 15, 19, 24), principally tobacco 
(10, 12). The results of this s tudy suggest that  the 
consumpt ion  of alcoholic beverages (with the 
exception of wine mixed with ,( gaseosa , )  does 
not  increase the risk of bladder  cancer. Although 
alcohol consumpt ion  appeared to be associated 
with the disease in a small group of males younger  
than 60 years of age who consumed more  than 
41 servings/weeks, such an association w a s  not 
observed in other  categories. In this study, drink- 
ers of wine with gaseosa are grouped with alcohol 
drinkers in general, and they are probably  respon- 
sible for the above-mentioned association. This 
finding agrees with the results of Thomas et al. 
(26) in the United States, who also repor ted  a 
lack of synergism between alcohol consumpt ion  
and the smoking habit. 

Although the number  of females studied is 
not  high enough to conf i rm the validity Of our  
conclusions, the nmnber  of males consti tutes a 
reasonably high propor t ion  of all incident cases 
in the geographic area of Madrid, and the controls  
const i tute a probabil i ty sample of the populat ion 
f rom which the cases come. These are reasons 
for being confident about  the accuracy of the 
data on alcohol consumpt ion  in the study. The 
interviews were conducted by medical staff at 
the hospital, and the questions about  alcohol con- 
sumption were mixed with questions about  bever- 
ages of all kinds. The orientat ion of the interview 
was towards  mat ters  pertaining to artificial sweet- 
ener use, occupation,  and cigarette-smoking ra ther  
than alcohol drinking. This may have helped to 
minimize the problem of the subjects being wary  
about  the questions related to alcohol consumption.  

In  contras t  to the other  alcoholic beverages 
studied, the mixture of wine and ,~ gaseosa ,, in- 
creases the risk of bladder  cancer. There are no 
previous epidemiological reports  on the consump- 
tion of ,~ gaseosa ,,. Wine with , gaseosa ,, might 
exert its noxious effect through two mechanisms:  
a) the wine used for this mixture is usual ly of 
lower quality and contains higher amounts  of 
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i m p u r i t i e s  t h a n  c o n s u m e d  a l o n e ;  a n d  b )  , gaseo- 
sa , ,  is s w e e t e n e d  wi th  s a c c h a r i n  (60%)  a n d  cy- 
c l a m a t e  (40%) .  E i t h e r  the  i m p u r i t i e s  c o n t a i n e d  in  
the  w i n e  or  the a r t i f ic ia l  swee t ene r s  adde d  to 
the ~ gaseosa  ~, m i g h t  be  r e s p o n s i b l e  for  its car- 
c inogen ic  effect  r a t h e r  t h a n  a lcohol  i tself.  I t  is 
also pos s ib l e  tha t  this  s w e e t e n e d  beve rage  cou ld  
e n h a n c e  the  ac t i on  of alcohol ,  t hough  such  rela- 
t i onsh ip  has  no t  b e e n  f o u n d  wi th  o the r  a r t i f i c ia l  
swee teners ,  or  tha t  i m p u r i t i e s  in  the w i n e  cou ld  
be  c o n v e r t e d  in to  ca r c inogen i c  s u b s t a n c e s  u p o n  
con t ac t  w i t h  the ~ gaseosa  ,,. These  poss ib l e  causes  
shou ld  be  i nves t iga t ed  in  f u r t h e r  ep idemio log ic  
s tudies .  
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