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Alcohol drinking, social class and
cancer
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This chapter reviews the data on occurrence of cancers that are potentially caused by alcohol
drinking (cancers of the upper gastrointestinal and respiratory tracts, and liver cancer) in
relation to social class. In order to assess the role of alcohol drinking in the observed social
class gradients of these cancers, we have particularly looked for consistency in the gradients of
different alcohol-related cancers, and used lung cancer occurrence to judge the role of tobacco
smoking, which is the major other determinant of these diseases. Additional data on levels of
alcohol drinking and on the occurrence of other alcohol-related morbidity are brought into the
discussion where available. A role of alcohol drinking in the observed negative social class
gradients for alcohol-related cancers is very likely in men in France, ltaly and New Zealand.
Evidence that is less strong, but is suggestive of a role of alcohol drinking, is seen for men in
Brazil, Switzerland, the United Kingdom and Denmark. Although a role of alcohol drinking is
likely or possible in certain populations, other factors may contribute as well, most notably
tobacco smoking and dietary habits. Additional data on the frequency of complications after

surgical procedures in alcohol drinkers are reviewed briefly.

Alcohol drinking is causally associated with cancers
of the mouth and pharynx, oesophagus, larynx
and liver (IARC, 1988). To the extent that alcohol
drinking varies between different social classes, it
may therefore contribute to the observed associa-
tions between social class and the risk of these par-
ticular cancers. The purpose of this chapter is to
analyse the data that are presented in detail in the
chapter by Faggiano et al. from this perspective, and
review additional information from published
sources regarding the association between social
class and alcohol drinking in different populations.
A general discussion of social determinants of alcohol
use or alcohol abuse falls outside the scope of the
chapter. Finally, data are reviewed on the associa-
tion between alcohol drinking and the frequency
of complications after surgical procedures. This
may be relevant to the understanding of social class
differences in survival after cancer diagnosis.

Alcohol drinking and cancer risk

Epidemiological studies have established with cer-
tainty that alcohol drinking is a strong risk factor
for cancers of the upper gastrointestinal and respi-
ratory tracts and for cancer of the liver (IARC, 1988).
For example, a recent cohort study of alcohol abusers
in Copenhagen, Denmark showed highly elevated

risks of cancers of the mouth and pharynx, oeso-
phagus, larynx and liver (Tonnesen et al., 1994;
Table 1). Cancer of the lung also occurred more
frequently than expected in this cohort but this ex-
cess was thought to reflect confounding by tobacco
smoking rather than a causal effect of alcohol drink-
ing on lung cancer occurrence. The mechanisms by
which the consumption of alcoholic beverages
increases the risk of cancer are not known (Seitz et
al., 1992). Some cancers of organs other than those
of the upper gastrointestinal and respiratory tracts
have also been associated with alcohol drinking,
but these associations are not established conclu-
sively at the present time, and the possible relative
risks involved are lower than those for cancers of the
mouth and pharynx, oesophagus, larynx and liver.

Cancers of the upper gastrointestinal and
respiratory tracts

Both alcohol drinking and tobacco smoking con-
tribute to the risk of cancers of the upper gastroin-
testinal and respiratory tracts. Studies of alcohol
drinking in non-smokers and of tobacco smoking in
non-drinkers have confirmed that each habit is truly
a risk factor for cancer, even in the absence of the
other (La Vecchia & Negri, 1989; Talamini et al., 1990).
For these diseases, it has been found consistently
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Men
Cancer site n RR 895% ClI n BR 95% Cl
Mouth and pharynx 112 3.6 3.0-4.3 22 17.2 10.8-26.0
QOesophagus 57 5.3 4.0-6.9 2 4.9 0.6-17.7
Larynx 65 3.7 2.8-4.7 1 2.2 0.6-12.2
Liver 38 4.1 2.9-5.6 1 1.6 0.0-8.9
Lung 456 25 2327 29 3.7 25-5.4

aData from Tennesen et al., 1994.

that the combination of alcohol drinking and
tobacco smoking adds more to the absolute risk
than the sum of the two factors separately (Tuyns
etal., 1977; Blot et al., 1988; Tuyns et al., 1988). For
example, in one case—control study in France, the
relative risk of oesophageal cancer in persons who
were in the highest category of both alcohol drink-
ing and tobacco smoking was 44.4, compared with
persons in the lowest category for both factors;
however, the relative risks associated with high
alcohol drinking alone and with high tobacco
smoking alone were 18.0 and 5.1, respectively
(Tuyns et al., 1977). When such an interaction be-
tween two factors is present, a large proportion of
the excess cases of cancer is attributable to the com-
bination of the two factors.

The high relative risks of cancer of the mouth
and pharynx, oesophagus and larynx (as seen in
the Danish cohort study; Table 1) therefore reflect
not only the pure effect of alcohol drinking but
also the interaction with tobacco smoking. The
separate effects of alcohol and tobacco can be
distinguished only if both factors are recorded
accurately for each individual in the study and if a
sufficient proportion of individuals in the study
population have only one of the two habits. It is
well known that smoking and drinking tend to
occur together in individuals, and that most heavy
drinkers smoke tobacco as well (Johnson &
Jennison, 1992). In addition, other determinants of
cancer risk - for example, dietary habits — may be
suspected to be associated with educational level,
tobacco smoking and alcohol drinking (La Vecchia
etal., 1992).
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An important finding is that the relative risk of
cancers of the upper gastrointestinal and respira-
tory tracts is particularly increased at very high
levels of alcohol consumption. In the case-control
study from France, for example, the relative risk of
oesophageal cancer appeared to increase only above
a daily consumption of 40 g of ethanol per day and
five- to 10-fold increases in risk were seen only
above 60 g of ethanol per day (Tuyns et al., 1977).
This suggests that the behaviour of main relevance
to cancer risk, and to the possible influence of
alcohol drinking on the observed associations
between social class and cancer occurrence, is a high
level of alcohol consumption. The frequency of
heavy drinking, alcohol abuse or alcoholism may
thus be more relevant than variation within the
low range of alcohol drinking.

The association of cancers of the upper gastro-
intestinal and respiratory tracts with alcohol drink-
ing and tobacco smoking may vary for different
subtypes of these diseases. Cancers of the lip,
salivary glands and nasopharynx, which are often
tabulated as part of cancer of the mouth and phar-
ynx, are probably associated with alcohol to a lesser
extent (if at all) than other parts of the mouth and
pharynx are (Tennesen et al., 1994). Within the
oesophagus, the association with alcohol and to-
bacco is certain for squamous-cell carcinoma, which
most often occurs in the middle or upper part of
the organ, but adenocarcinoma occurring at the
junction between the oesophagus and the stomach
is probably related to smoking and drinking to a
smaller extent, if at all (Levi ef al., 1990). Within the
larynx, cancers of the supraglottis are etiologically



similar to cancers of the mouth and pharynx and
are associated with alcohol drinking and tobacco
smoking. Cancers of the glottis are etiologically more
similar to lung cancer and highly associated with
tobacco smoking but less strongly with alcohol
drinking (Tuyns et al., 1988).

Cancer of the liver

The association between alcohol drinking and liver
cancer is probably associated mainly with a rela-
tively high intake of alcoholic beverages (Corrao
et al., 1993) and may be mediated by the effect of
alcohol drinking on the occurrence of liver cirrhosis
(Adami et al., 1992). Like the other alcohol-related
cancers discussed above, liver cancer may be as-
sociated with tobacco smoking (Yu et al., 1988), but
the role of smoking is smaller for liver cancer than
for cancers of the upper gastrointestinal and respi-
ratory tracts.

Causes other than drinking and smoking

It should be emphasized that all the diseases that
are associated with alcohol drinking, either alone or
in combination with tobacco smoking, have other
causes as well. Although alcohol and tobacco are
strong determinants of the risk of these diseases in
most if not all human populations, the pattern of
occurrence of these diseases cannot be understood
solely in terms of these two risk factors. Dietary
factors in particular are suspected of playing a role
in the etiology of these diseases as well, with a diet
rich in vegetables and fruit probably having a pro-
tective effect (Negri et al., 1991). In some popu-
lations, particularly in developing countries, hepa-
tocellular carcinoma is strongly associated with
hepatitis caused by the hepatitis B and C viruses
(IARC, 1994), and it is suspected that dietary intake
of some mycotoxins (for example, aflatoxin) also
increases the risk (IARC, 1993). Dietary habits and
viral infections may themselves be associated with
social class, and can therefore contribute to the ob-
served social class differences in cancer occurrence.
For discussion of the role of these factors, see other
chapters of this book.

International patterns of social class

differences in alcoholic-beverage consumption
and occurrence of alcohol-related cancers

The social class gradients for cancers known to be
associated causally with alcohol drinking (mouth,

pharynx, oesophagus, larynx and liver) are shown
in Table 2 (mortality) and Table 3 (incidence). In
addition, lung cancer is included in the tables
because this disease serves as an indicator of the
frequency of tobacco smoking in different social
classes in the populations studied. The occurrence
of alcohol-related cancers is clearly associated with
low social class, although the pattern is not totally
uniform. The direction of the social class gradient
is indicated with plus or minus signs: a minus sign
indicates a negative association between social class
and cancer risk — that is, low social class associated
with high risk; a plus sign indicates a positive as-
sociation. The number of signs indicates approxi-
mately the strength of the association as indicated
by the relative difference in risk between the ex-
treme groups of social class.

Brazil

In Brazil, social class was negatively associated with
mortality from alcohol-related cancers, including
cancer of the liver. The gradient for lung cancer,
however, was in the opposite direction. This sug-
gests that alcohol drinking, but not tobacco smok-
ing, may explain a part of the observed social class
gradient for cancers of the pharynx, oesophagus,
larynx and liver in Brazil. Bouchardy et al. (1993)
suggested that the gradient in oesophageal cancer
could be explained by the higher use of sugar-cane
spirit, black tobacco and mate in the lower social
classes. This explanation may apply to cancers of
the mouth, pharynx and larynx as well.

Colombia

In contrast to most other populations, the pattern
of incidence of alcohol-related cancers in Colombia
tended to show positive social class gradients. The
only strong, negative association was for pharyn-
geal cancer in women, but no gradient was seen
in women for oral cancer and the gradient for
oesophageal cancer was less strong than that for
pharyngeal cancer. The positive associations for lung
cancer, laryngeal cancer and cancer of the mouth
suggest a role of tobacco smoking in the positive
social class gradients for these cancers. Cuello et al.
(1982) suggested that the gradients in men could
be due to differences in the type of tobacco smoked
(predominantly black tobacco in the lower classes),
and that the type of alcohol used by the lower
classes (aguardiente) is a relatively pure substance,



Social Inequalities and Cancer

A ST T R TR e e

Country Sex Mouth Pharynx Oesophagus Larynx Lung
Brazil M 0 —— - - — 4
(Bouchardy et al., 1993) F - ++
Mouth & pharynx
Canada M - - -
(R. Wilkins, pers. commun.) Fa - -
Me - 0 -
Fo -
France Me - —— —— __
(Desplanques, 1985) Md - — - —
ltaly M -~ - - - 0
(Faggiano et al., 1995) F 0 - 0
Japan M 0 0 0 0 0
(Hirayama, 1990) F 0 0 0 0 +
New Zealand M -— 0 —_—— - -
(Pearce & Howard, 1986) Me - - —— ——_—— -
Switzerland M -— - - 0 -
(Levi et al., 1988; Ff 0 0 0 0 0
C.E. Minder, pers. commun.) M - - -— 0 -—
United Kingdom (England & Wales) M 0 - - - -
(OPCS, 1977) F - —— - 0 ——
United Kingdom (Great Britain) M - —_— _— - -
(OPCS, 1990) F - - _—— _—
United Kingdom (London) M - -
(Davey Smith, 1991)
USA (California) M - - 0

(Buell et al., 1960)

-, Negative association; +, positive association: 0, no association; —/+, gradients less than two-fold; — ~/++, gradients two- to five-fold;
— — —/+++, gradients five-fold or higher. For details of the studies, see the chapter in this volume by Faggiano ef al.
21986 census data. ©1971 census data. Age 45-54 years. YAge 55-64 years. °N.E. Pearce, pers. commun. fCombined analysis

of cancers of the mouth, pharynx, oesophagus and larynx.

free of tannins or other contaminants introduced
by fermentation processes.

Japan

The mortality data from Japan did not suggest any
association between alcohol-related cancers and
social class. Similarly, the cohort study of Hirayama
(1990) showed no association between social class
and mortality from liver cirrhosis in men, but
women in the highest social classes had a slightly
elevated mortality from liver cirrhosis.

IR

DREA

France
Mortality data for French men show strong nega-
tive associations between social class and the risk
of alcohol-related cancers. The gradient for lung
cancer was in the same direction, but less strong.
Desplanques (1985) showed strong negative
social class gradients for mortality from liver
cirrhosis and from alcoholism in French men. A sim-
ilar, but less strong, pattern was seen in women.
Based on data from a survey in Lorraine,
d’Houtaud et al. (1989) concluded that a greater
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proportion of men of high socioeconomic status
than of low status regularly consumes alcohol,
but those of higher socioeconomic status consume
smaller amounts of alcohol per drinking occurrence.
Among those of lower socioeconomic status, there
were both more abstainers and more heavy drinkers.
A greater proportion of women in higher social
classes than of lower socioeconomic status were
regular consumers, but the amounts consumed by
women were considerably lower than those con-
sumed by men.

Country

The social class pattern of cancer mortality in
men in France suggests a strong involvement of
both alcohol drinking and tobacco smoking.

Italy

In Ttaly, negative associations were seen between
social class and the incidence of and mortality from
alcohol-related cancers, particularly in men, but
the gradients were less strong than in France. The
mortality data showed no social class effect on lung
cancer, but in the incidence data on lung cancer

Sex Mouth Pharynx Oesophagus Larynx Liver Lung
Colombia M + 0 0 ++ 0 +
(Cuello et al., 1982) F 0 - - + 0 0
Canada Ms - S
(Burbonnais & Siemiatycki, Mo - __
in press) Me —— -
Denmark M - - - —- - -
(Lynge & Thygesen, 1990) F 0 0 + —— —— -
Finland M 0 0 - - 0 ——
(Pukkala, 1995) F 0 - - - 0 0
Mouth & pharynx
italy (Milan) M+Fo —— - ——
(Ferraroni et al., 1989) M+Fd - - _
italy (Torino) Me - - —_
(Faggiano et al., 1994) Fe 0 ++
Me —— - —
Fe ++
Mt - - —-
=i - -
Sweden M0 0 0 0 0 0
(Vagerd & Persson, 1986) F 0 - 0 0 0 0
United Kingdom (England'& Wales) M 0 0 - 0 -—
(Kogevinas, 1990) F -
USA Mp 0 - - - - _
(Williams & Horm, 1977) Fe + + 0 + 0 -
M 0 - 0 0 0 -
Fa 0 0 - 0 + -

—, Negative association; +, positive association: 0, no association: —/+, gradients less than two-fold; — —/++, gradients two- to five-fold;
— —~/+++, gradients five-fold or higher. For details of the studies, see the chapter in this volume by Faggiano et al.
2Income level. PEducation. “Occupational prestige scale. 9Social class. ®Occupational group. Housing tenure.
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there were tendencies towards negative associations
in men but in women the associations were positive.
The incidence of liver cancer was associated with
social class about as strongly as the other alcohol-
related cancers. Faggiano ef al. (1994) attributed the
negative associations with mouth and pharynx
cancer in men partly to the known negative associa-
tion between alcohol drinking and low educational
level in Italian men. The negative gradients for
laryngeal cancer in men probably reflect both
alcohol drinking and tobacco smoking.

A strong association between low educational
level and mortality from liver cirrhosis has been ob-
served in lItaly (F. Faggiano, pers. commun.). Both
men and women who had not completed primary-
school education had a three- to fivefold higher
mortality from cirrhosis than those with a univer-
sity education.

In a case-control study on digestive tract neo-
plasms, the observed social class gradients for cancers
of the mouth and pharynx and of the oesophagus
were attenuated by adjustment for smoking and
alcohol drinking (Ferraroni et al., 1989). This pro-
vides direct evidence that the social class gradients
are partly due to smoking and drinking.

Overall, the data suggest a strong role of alcohol
drinking in the social class gradient of cancers of
the mouth and pharynx, oesophagus, larynx and liver
in Italy. In men in particular, tobacco smoking
probably contributes as well.

Switzerland
In Switzerland, the two available analyses of mor-
tality data suggested a negative social class gradient
in men for cancers of the mouth and pharynx,
oesophagus and larynx. However, the gradient for
lung cancer was of similar magnitude and no assoc-
iation was seen between social class and liver cancer
in this population. This pattern suggests a stronger
role of tobacco smoking than alcohol drinking in
the social class gradient of cancers of the mouth and
pharynx, oesophagus and larynx in this population.

A survey performed among patients at two hos-
pitals in the French-speaking part of Switzerland,
however, reported an association between alco-
holism and low socioeconomic class (Trisconi ef al.,
1989). The prevalence of cigarette smoking was
60% in alcoholics and 29% in other patients.

In a combined analysis of population samples
from Ttaly, Spain, Switzerland and France, the
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average daily consumption of alcohol ranged from
21.5 g in professionals to 40.1 g in manual workers
(Péquignot ef al., 1988). The average consumption
in women was lower, around 6-8 g per day, and did
not vary between occupational groups. A similar
analysis of tobacco smoking showed little associa-
tion with occupational group in men, but white-
collar and professional women smoked more than
women in lower occupational groups (Berrino et
al., 1988).

Sweden

Cancer incidence data from the Nordic countries
did not consistently show any social class gradient
in the occurrence of alcohol-related cancers. In
Sweden, no association was seen except for pharyn-
geal cancer which, in women only, was negatively
associated with social class. This may be a chance
occurrence or a phenomenon unrelated to alcohol
drinking.

Data from the cross-sectional Stockholm Health
of the Population Study showed small differences
between mean alcohol consumption and the pre-
valence of high consumers in various socioeconomic
and educational groups in both men and women
(Romelsjo, 1989). Self-employed men had a higher
consumption than other groups (14.8% consuming
more than 35 g of ethanol per day compared with
9.3% in the survey overall). A review of other studies
in the same geographical area indicated a change over
time in the social pattern of alcohol consumption
(Halldin, 1985; Romelsj6, 1989). In the 1960s and
1970s, the higher social classes had a higher pro-
portion of high alcohol consumers than the lower
classes for both men and women. In the 1980s, a
different pattern has emerged. In young people,
high alcohol consumption is associated with low
social class and low educational level. In older peo-
ple, high alcohol consumption remains associated
with high social class and high educational level.

A prospective study from Lundby in the south
of Sweden showed a strong association between
both low social class and low educational level and
the probability of developing alcoholism in a 15-year
period of follow-up (Ojesjo et al., 1983).

Finland

In men in Finland, negative associations with social
class were seen for oesophageal and laryngeal cancers.
The absence of a similar effect on cancers of the
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mouth, pharynx and liver, and a negative associa-
tion between social class and lung cancer, suggest a
stronger role of tobacco smoking than alcohol drink-
ing in the social class gradient for oesophageal and
laryngeal cancer in Finnish men. In women, how-
ever, negative gradients were seen for cancers of the
pharynx, oesophagus and larynx, but the data on
liver cancer and lung cancer showed no dependence
on social class. This is somewhat similar to the situ-
ation in Swedish women, and it is possible that fac-
tors other than alcohol drinking and tobacco
smoking are responsible for the social class trends
of cancers of the pharynx, oesophagus and larynx
in women in these countries.

Aro ef al. (1986) studied health-related habits in
a sample of white-collar and blue-collar workers in
Finland. In men, the frequency of heavy alcohol
intoxication was highest in the blue-collar workers,
but the white-collar workers generally consumed
alcohol more frequently than the blue-collar workers.
Female white-collar workers generally consumed
alcohol more often than blue-collar workers, and
they also had a higher frequency of heavy alcohol
intoxication. Particularly among women, tobacco
smoking was highest in the blue-collar workers. A
study of hospital admissions in Finland showed as-
sociations between low social class and admission
for alcohol poisoning, alcoholism and alcoholic
psychosis (Poikolainen, 1982, 1983). The associations
were stronger for men than for women. No associa-
tion was seen between liver cirrhosis and low
social class. It was speculated that liver cirrhosis de-
pends most strongly on daily heavy drinking, which
is more common in the upper social classes. The lower
classes tend to concentrate their drinking in episodes
of intoxication interspersed with periods with ab-
stinence; this pattern may carry a higher risk of al-
cohol poisoning, alcoholism and alcoholic psychosis.

Denmark

In Denmark, the data in men consistently showed
a negative association between social class and in-
cidence of alcohol-related cancers and lung cancer,
suggesting that both alcohol drinking and tobacco
smoking contribute to the social class gradients of
alcohol-related cancers. In Danish women, negative
social class gradients were seen for cancers of the
larynx, liver and lung. The gradients in laryngeal
cancer and lung cancer ate probably due to differ-
ences in tobacco smoking, but the negative gradi-

ent in liver cancer, with no accompanying negative
trend in cancers of the mouth, pharynx and oeso-
phagus, is more difficult to explain. Chronic infec-
tions with hepatitis B and C viruses are rare in the
Danish population.

In the Glostrup Population Studies, alcohol con-
sumption was described by social class and em-
ployment status by Seelan et al. (1992). In both men
and women, the average number of drinks per week
was highest in the lower social classes. Analysis by
employment status showed that, among men, self-
employed persons had the highest consumption
and salaried employees the lowest. In women,
salaried employees had the highest consumption
and workers the lowest.

United Kingdom
The recent mortality data from the United Kingdom
showed a fairly consistent pattern with negative as-
sociations in both men and women between social
class and the alcohol-related cancers and lung
cancer. The incidence data, however, were less con-
sistent and the negative associations were largely
confined to laryngeal cancer and lung cancer.
Kogevinas (1990) noted that alcohol consump-
tion varies between social classes in the United King-
dom, and that about a quarter of men in manual
occupations were classified as heavy drinkers com-
pared with around 10% in non-manual occupa-
tions. He noted also, however, that social class vari-
ation in tobacco smoking is pronounced, with 33% of
both male and female professionals and 64% of male
and 42% of female unskilled workers being smokers.
Other studies of social class and alcohol drink-
ing in the United Kingdom have shown no or
weak associations. One study in Northern Ireland
showed a higher prevalence of problem-drinking in
skilled manual workers than in professionals and
managers (Murray & McMillan, 1993); another
study in Wales showed a tendency of higher preva-
lence of consuming 22 drinks or more per week in
the higher social classes (Farrow et al., 1988). In a
study of three regions of the United Kingdom, the
weekly alcohol consumption increased with
household income in both men and women, and,
among men, manual workers drank more alcohol
than nonmanual workers (Crawford, 1988). In a
sample of attendees at a London health centre, no
association was seen between social class and high
alcohol consumption (King, 1986).
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If it is assumed that the gradients with social
class suggested by the mortality data are correct,
then the roughly similar associations of social class
with alcohol-related cancers and lung cancer, and
the lack of consistent association between social
class and drinking in the United Kingdom, suggest
that a major part of the social class gradients in
the United Kingdom may be due to differences in
tobacco smoking.

Canada

The available data from Canada showed a negative
association between social class and cancers of the
mouth and pharynx, oesophagus, liver and lung.
This pattern may suggest a role of both tobacco
smoking and alcohol drinking in the social class
gradients for cancers of the mouth and pharynx,
oesophagus and liver in Canada.

New Zealand

The data on cancer mortality in men in New
Zealand showed very strong negative associations
with social class — about as strong as those seen in
France. Since both liver cancer and lung cancer are
strongly negatively associated with social class, it is
possible that the social class gradient in cancers of
the mouth and pharynx, oesophagus and larynx
are due to strong social class differences in both
alcohol drinking and tobacco smoking.

Data published by Pearce et al. (1983) showed
negative social class gradients for most broad disease
groupings. The category ‘mental disorders’, which
includes predominantly deaths from alcoholism,
alcoholic psychosis and drug dependence, was
much over-represented in the lowest classes. This,
together with the strong social gradient for liver
cancer, suggests a strong role of alcohol drinking in
the observed gradients for cancers of the upper gas-
trointestinal and respiratory tracts in New Zealand.

Pearce and Howard (1986) presented crude rela-
tive risks for different social classes, and expected
relative risks, the latter taking into account the
known social class differences in tobacco smoking,
based on census information. The authors consid-
ered that the smoking pattern may explain much
of the elevated risks of cancers of the mouth and
pharynx, oesophagus and larynx in social classes III
and IV, but not the very high risks of these cancers
in social class V. Alcohol drinking may in particu-
lar contribute to the high risks in this social class.

In addition, Pearce and Howard considered that
chronic infection with hepatitis B virus may con-
tribute to mortality from liver cancer in some parts
of New Zealand.

Casswell and Gordon (1984) studied self-reported
alcohol consumption in various occupational and
social groups in New Zealand. The pattern of high
frequency of drinking low quantities of alcohol was
most common in the higher social classes; the
pattern of drinking high quantities less often was
more common in the lower social classes. An average
daily consumption of more than 100 ml of ethanol
was most frequent in the lowest social classes.
Additional data on liver cirrhosis mortality showed
a low mortality from this disease in the highest
social class (standardized mortality ratio = 0.23)
and a very high mortality in the lowest class (stan-
dardized mortality ratio = 3.59).

United States of America

In men in the United States, cancers of the mouth
and pharynx, oesophagus, larynx, liver and lung
tended to show negative associations with social
class. This suggests that both alcohol drinking and
tobacco smoking may contribute to the gradients.
In women in the United States, the association
between social class and alcohol-related cancers
tended to be positive.

The paper by Williams and Horm (1977) con-
firmed the suspected associations between social
class and smoking and drinking. In men, years of
education was negatively associated with cigarette
smoking and total alcohol consumption. In women,
years of education and family income were posi-
tively associated with both drinking and smoking.
Tobacco smoking and alcohol drinking were posi-
tively associated in both men and women.

Surveys were conducted of alcohol drinking pat-
terns in 48 states in the United States in 1984 and
1990 (Midanik & Clark, 1994). In men and women
combined, weekly drinking was more frequent in
households with above-median income and in
persons with a high educational level. However, for
more heavy consumption, indicated by the con-
sumption of five or more drinks on one occasion,
the opposite trends were seen and the highest
responses occurred in households with below-
median income and in persons with a low level of
education. The survey indicated large variations in
alcohol drinking in different regions of the USA.
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In the Healthy Worker Project, conducted among
employees in Minneapolis-St Paul, the frequency of
alcohol drinking was associated with high socio-
economic status in women, but no association was
seen in men (Jeffery et al., 1991). In both men and
women, tobacco smoking was strongly associated
with low socioeconomic status.

A combined analysis of 10 surveys of alcohol
drinking in a total sample of 9900 persons was re-
ported by Knupfer (1989). The analysis attempted
to distinguish different patterns of drinking in nine
categories ranging from lifelong abstention to fre-
quent drunkenness. Six social class groups were
constructed by a combination of educational and
income levels. In men, the frequency of abstention
decreased from 35% in the lowest social class to 5%
in the highest. The categories from frequent light
drinking to moderately heavy drinking were asso-
ciated with high social class; the frequency in-
creased from 34% in the lowest class to 69% in the
highest. Finally, the category indicating frequent
drunkenness was weakly inversely associated with
social class and decreased from 19% in the lowest
social class to 15% in the highest. In particular, the
highest category of drinking decreased from 6% to
2%. In women, the patterns were qualitatively sim-
ilar to those in men, but the proportion of ab-
stainers was higher and the proportion of drinkers
lower than in men in all categories of social class.

Alcohol drinking and the frequency of
complications after surgery

Treatment of many cancers involves a surgical re-
section of the tumour. An effect of alcohol drinking
on the probability of postoperative complications
may, therefore, contribute to the observed social
class differences in survival after cancer diagnosis
in populations where alcohol drinking is associated
with social class. A seties of studies by Tennesen
and colleagues in Denmark have shown that per-
sons with a high consumption of alcohol at the
time of operation have an increased risk of post-
operative complications. Persons with a high
alcohol consumption constitute 7-20% of those
undergoing surgery, but carry the burden of more
than half of the total postoperative morbidity. An
influence of social class per se on postoperative
morbidity has not been investigated except in one
small uncontrolled study of eight men undergoing
amputation (Hunter & Middleton, 1984).

In a retrospective study of 73 alcoholics and
73 matched controls, the postoperative morbidity
after transurethral resection of the prostate was
62% and 20%, respectively (Tennesen et al., 1988).
The most common complications were infection
and bleeding episodes. Bacterial infections occurred
more often in the group of alcohol abusers, but the
types of bacteria found in infected persons were
similar in abusers and controls.

In a retrospective study of 90 alcohol abusers
and 90 matched.controls, the postoperative mor-
bidity after osteosynthesis of malleolar fractures
was increased in the alcohol abusers (33% versus
9%) (Tennesen et al., 1991). The excess was partic-
ularly due to infections. The long-term outcome
was also poorer in the group of alcohol abusers,
who required more reoperations.

The postoperative course after evacuation of
subdural haematoma was studied in a group of 106
patients (Sonne & Tgnnesen, 1992). In the one-
third of the patients who drank more than 60 g of
ethanol per day, an increased postoperative mor-
bidity and mortality was seen.

The postoperative morbidity after hysterectomy
was studied prospectively in 229 consecutive
patients; the frequency of complications was 80%
in alcohol abusers (more than 60 g of alcohol per
day), 27% in social drinkers (25-60 g per day) and
13% in the group of women who consumed less
than 25 g of alcohol per day (Felding et al., 1992).

A prospective study was reported of 30 persons
undergoing colorectal resection (15 noncirrhotic
alcohol misusers who had consumed at least 60 g
of alcohol per day for several years and a matched
control group of 15 persons who consumed less
than 25 g of alcohol per day) (Tennesen et al.,
1992). The group of alcohol abusers developed
complications more often than controls (10 per-
sons versus three) and stayed longer in hospital
after surgery (median 20 days versus 12). Detailed
data were collected that indicated that the effects
could be due to alcohol-induced dysfunction of the
heart, suppression of the cellular immune system
and haemostatic imbalance.

Other studies of alcohol abusers have shown an
effect on postoperative morbidity, but these stud-
ies did not evaluate alcohol consumption at the
time of surgery (Kleeman & Zoller, 1986; Nguyen
et al., 1990). Liver transplantation for alcoholic
cirrhosis has been performed without development
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of more complications in selected alcoholics who
had abstained from alcohol for several months
before surgery (Knechtle et al., 1992; Lucey et al.,
1992; McCurry et al., 1992).

Conclusions

Clear differences have been demonstrated in dis-
ease occurrence between social classes and between
groups with different levels of education. Most
often we would not think of class or educational
level as the cause of disease per se, but rather seek
to identify the correlates of these variables that are
more directly involved in the causation of the
diseases. In this context, we would not think of
alcohol drinking as a potential confounder of the
association between social class and cancer, but
merely as a mechanism underlying an association
between social class and cancer risk, or as an aspect
of social class that associates class with cancer risk.

The theoretical line of argument of this chapter
responds to the following question: can the ob-
served variation in cancer incidence and mortality
by social class be attributed to alcohol drinking? To
answer this question, attention can be restricted to
the cancers with which alcohol drinking is causally
associated (cancers of the mouth, pharynx, oeso-
phagus, larynx and liver), and to the populations
where social class variation in such cancers has
been observed. We have put the main emphasis on
the consistency of the social class pattern of the dif-
ferent alcohol-related cancers, because, if the social
class variation in alcohol drinking is sufficiently
strong to lead to an increase or decrease in one of
these cancers a similar pattern would be expected
to follow in the other alcohol-related cancers. For
this reason we have used as the point of departure
a tabulation of the social class gradients of alcohol-
related cancers, and discussed, as secondary data,
levels of alcohol drinking as assessed by different
methods, occurrence of other alcohol-related dis-
eases and occurrence of lung cancer (a good indi-
cator of tobacco smoking).

The clearest evidence of a role of alcohol drink-
ing in social gradients in cancer risk is found in
men in France and Italy. In these populations, wine
has traditionally been consumed with meals and
particularly so among those of lower social classes
such as agricultural and manual workers. These
countries rank among the highest in the world in
per capita levels of alcohol consumption. The con-
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sistency of the social class effect across the alcohol-
related cancers and the stronger gradient for these
cancers than for lung cancer increase our confi-
dence in alcohol drinking as the main or at least a
major contributory factor in the social class gradi-
ents. This interpretation is also supported by
the finding of similar social class gradients in liver
cirrhosis in both men and women in France and
[taly.

The only other population where a very strong
social class gradient can be clearly linked to alco-
hol drinking is that of New Zealand. As in France,
the gradients of alcohol-related cancers are even
stronger than for lung cancer, and additional stud-
ies of alcohol drinking, alcohol-related psychiatric
morbidity and liver cirrhosis in relation to social
class has confirmed a high level of these parameters
in the lowest social classes of men in New Zealand,
As for France and Italy, the data on women are in-
adequate for an assessment of the role of alcohol
drinking.

There are few other populations where a social
class gradient is seen consistently for the cancers
known to be caused by alcohol drinking, but pat-
terns suggestive of a role of alcohol drinking are
seen in Brazil, Switzerland, United Kingdom and
Denmark. The situation in Brazil is interesting,
with opposite social class trends for alcohol-related
cancers and lung cancer; thus, tobacco smoking
can be effectively ruled out as an explanation for
the observed negative social class gradients. In
Switzerland, the situation may be similar to France
and Italy, with habitual wine drinking among
lower social classes being a factor of importance. In
the United Kingdom, the mortality data were
suggestive of social class gradients but no such pat-
tern was seen in the incidence data. Finally, in
Denmark, fairly consistent but not very strong
negative social class gradients were seen. A role of
alcohol drinking is possible and supported by some
evidence of a higher level of alcohol drinking in
the lower social classes in Denmark.

It is emphasized that although a role of alcohol
drinking in the social class gradients of the relevant
cancers is very likely in men in France, Italy and
New Zealand, and probable in some other popu-
lations, other factors may contribute as well. In par-
ticular, a role of tobacco smoking is likely, as indi-
cated by the parallel gradients in lung cancer.
Dietary factors may be another main contributing
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factor in the social class gradients of tobacco-
related cancers.

Survival after cancer diagnosis is related to sur-
gical intervention and to other parameters. The
influence of social class on postoperative morbid-
ity has not been investigated properly, but there is
plenty of evidence of association between social
class and survival after cancer diagnosis (see the
chapter by Kogevinas and Porta in this book). An
effect of alcohol on postoperative morbidity has
been observed for a range of different surgical pro-
cedures, and consists of increased frequency of
infections, bleeding episodes and cardiopulmonary
insufficiency. These complications are probably
due to preoperative disturbances of the cellular
immune system, haemostasis and heart function.
Since most of the quoted studies compared alcohol
abusers with people who did not abuse alcohol, it is
not clearly established what level of alcohol consump-
tion is required for the adverse effect on postoper-
ative morbidity. However, at present it may be con-
cluded that in populations where there is an associa-
tion between alcohol abuse and low social class, the
effect of alcohol abuse on postoperative morbidity
may contribute to the observed negative social
class gradients in survival after cancer diagnosis.
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