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A European School of Oncology Advisory Group has reviewed the European Code Against Cancer after its initial
use over a 6-year period. With minor modifications, the original ten recommendations were found to be adequate,
although it was agreed that an Annex was necessary to explain the scientific evidence supporting each point, and
is presented herewith. Tobacco smoking clearly remains the most important cause of cancer, and now it can be
quantified better than ever before. It is also clear that it is never too late to stop smoking: stopping even in middle
age, prior to the onset of serious illness has a beneficial effect on life expectancy. Alcohol drinking is an important
cause of cancer, and yet modest consumption levels protect against cardiovascular disease mortality. The optimal
strategy seems to be a consumption not exceeding 2-3 drinks per day, although this limit may be lower for women.
Increased consumption of fruits and vegetables, reduction in consumption of fatty foods, reduction of obesity
and increased physical activity can all be recommended to reduce cancer risk. Exposure to excessive sunlight
remains a problem which should be limited. Control of occupational cancer is a three-way partnership: legislation
identifies and limits exposure to known carcinogens, employers enact the legislation and workers should respect
the measures introduced. There are a number of signs and symptoms which may lead to cancer being diagnosed
earlier, and patients with these should be referred to a doctor. For women, participation in organised programmes
of cervical cancer and breast cancer (after 50 years of age) should lead to a reduction in mortality from these
forms of cancer. The key element is organised programmes, where quality control and quality assurance are in
force. These revised recommendations are the result of an agreement following advice, review and dialogue with
cancer experts throughout Europe. They were approved by the European Community Cancer Experts at their
meeting in Bonn on 23-29 November 1994. Their implementation by the European population should greatly
reduce cancer incidence and mortality.
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FOREWORD
THE EUROPEAN CODE Against Cancer was originally produced
and endorsed by the Comunittee of Cancer Experts in 1987. The

* Present members of the Committee: Prof. Veronesi, Prof. Bleehen, Prof.
Boon, Prof. Van Der Schueren, Prof. Diehl, Prof. Overgaard, Prof.
Estape, Dr Gonzalez Enriquez, Prof. Kleihues, Prof. Pujol, Prof. Garas,
Dr Buttimer, Prof. Dicato, Prof. Kroes, Prof. Conde, Prof. Einhorn
and Prof. Holm.

European Commission invited the European School of Oncology
to assemble a group of international experts to examine and
consider revision of the scientific aspects of the recommendations
in the current Code. This occurred and a new version was
adopted by the Committee of Cancer Experts at its meeting in
November 1994.* The revised Code will be the theme for
European Cancer Week 1995.
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INTRODUCTION

In the European Community in 1990, it is estimated that
1292 000 incident cases of all forms of cancer, excluding non-
melanomatous skin cancers, were diagnosed. This burden was
shared almost equally between sexes, with 647 000 new cancers
in men and 645000 incident cancers in women, although the
forms of cancer which were the most common differed in men
and women. In men, the major forms of cancer were lung cancer
(141 500 cases), cancer of the colon and rectum (80 200), cancer
of the prostate (76 100) and stomach cancer (46 700). In women,
the major forms of cancer incidence were breast cancer (157 000),
cancer of the colon and rectum (89 200), lung cancer (33 900) and
stomach cancer (33 800). In contrast to stomach cancer, which
shows a downward trend in its occurrence, all other cancers are
still increasing, although for lung cancer the risk appears to have
stabilised in some countries among younger men. Within the
European Community considerable geographical differences in
cancer occurrence do exist, with a noticeable overall lower risk
for all major cancers (except for stomach which is higher) in
southern countries, such as Portugal, Spain, Italy and Greece,
compared to northern countries.

Against this background of cancer as an important Public
Health problem, being the commonest cause of premature and
avoidable death in the European Community, the European
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Code Against Cancer was introduced as a set of recommendations
which, if followed, could lead, in many instances, to a reduction
in cancer incidence and also to reductions in cancer mortality.
The European Code Against Cancer was used throughout Eur-
ope for 6 years before being revised by a group of European
cancer experts. This revised version also took into account the
advice, observations and recommendations of a large number of
individuals and groups who had experience with using the
original European Code Against Cancer. Below, the scientific
rationale for each recommended point of the European Code
Against Cancer is outlined.

CERTAIN CANCERS MAY BE AVOIDED AND
GENERAL HEALTH IMPROVED IF YOU ADOPT A
HEALTHIER LIFESTYLE

Any recommendation made to reduce cancer occurrence
should not be one which could lead to an increased risk of other
diseases. The ten recommendations which comprise the revised
European Code Against Cancer (Table 1) should, if followed,
also lead to improvements in other aspects of general health. It
is also important to recognise from the outset that each individual
has choices to make about their lifestyle, some of which could
lead to a reduction in their risk of developing cancer. These
choices, and the rationale underlying their recommendation, are
presented below.

Table 1. Revised European Code Against Cancer

EUROPEAN CODE AGAINST CANCER

Certain cancers may be avoided and general health improved if
you adopt a healthier lifestyle.

1. Do not smoke. Smokers, stop as quickly as possible and do not
smoke in the presence of others. If you do not smoke, do not
experiment with tobacco.

2. If you drink alcohol, whether beer, wine or spirits, moderate
your consumption.

3. Increase your daily intake of vegetables and fresh fruits. Eat
cereals with a high fibre content frequently.

4. Avoid becoming overweight, increase physical activity and
limit intake of fatty foods.

5. Avoid excessive exposure to the sun and avoid sunburn
especially in childhood.

6. Apply strictly regulations aimed at preventing any exposure to
known cancer-causing substances. Follow all health and safety
instructions on substances which may cause cancer.

More cancers may be cured if detected early.

7. See a doctor if you notice a lump, a sore which does not heal
(including in the mouth), a mole which changes in shape, size
or colour, or any abnormal bleeding.

8. See a doctor if you have persistent problems, such as a
persistent cough, persistent hoarseness, a change in bowel or
urinary habits or an unexplained weight loss.

For women

9. Have a cervical smear regularly. Participate in organised
screening programmes for cervical cancer.

10. Check your breasts regularly. Participate in organised
mammographic screening programmes if you are over 50.
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1. Do not smoke. Smokers, stop as quickly as possible and do
not smoke in the presence of others. If you do not smoke, do
not experiment with tobacco

It is estimated that between 25 and 30% of all cancers in
developed countries are tobacco-related. From the results of
studies conducted in Europe, Japan and North America,
between 83 and 92% of lung cancers in men, and between 57
and 80% of lung cancers in women, are attributable to cigarette
smoking. Between 80 and 90% of cancers arising in the oesoph-
agus, larynx and oral cavity are related to the effect of tobacco,
both acting singly and jointly with alcohol consumption. Cancers
of the bladder, pancreas, kidney, stomach and cervix are causally
related to tobacco smoking;, and there have been suggestions of
an association with cigarerte smoking and an increased risk of
leukaemia and colorectal cancer, although the casual nature of
these latter associations has not been accepted. Because of the
length of the latency period, tobacco-related cancers observed
today are related to the cigarette smoking patterns of the two
previous decades. Consequently, following any decrease in
smoking prevalence, there will be a period of time which will
elapse before any decrease in the incidence of tobacco-related
cancers becomes apparent.

There is now strong evidence of the adverse health conse-
quences of Environmental Tobacco Smoking (ETS) sometimes
referred to as passive smoking. On the basis of the available
epidemiological data, the \Jnited States Environmental Protec-
tion Agency declared in 1992 that ETS was a proven lung
carcinogen in humans. The risk of lung cancer is increased in
non-smoking women who have husbands who smoke tobacco.
There also appears to be an increased risk of myocardial infarc-
tion due to exposure to ETS, and the adverse health conse-
quences in children whose parents smoke include an increase in
the frequency and severity of asthma and of upper and lower
respiratory tract infections.

Use of tobacco can result in a variety of diseases, many of
which can lead to death, including lung cancer and other forms
of cancer, heart disease, strokes and chronic bronchitis and other
respiratory diseases. The death rate of smokers in middle age
(between the ages of 35 and 69 years) is 3-fold that of non-
smokers, and approximately 50% of regular cigarette smokers
will eventually die from their habit. Many of these will not be
particularly heavy smokers, but can be characterised by starting
smoking in their teenage years. Half of the deaths from tobacco
will take place in middle age (35-69 years), and each will lose
approximately 20-25 years of non-smokers life expectancy: the
remaining half of the deaths will take place after the age of 70.
However, there is clear and consistent evidence that stopping
smoking before cancer or some other serious disease develops
avoids most of the later risk of death from tobacco, even if
cessation of smoking occurs in middle age (Table 2).

Worldwide, it is estimated that smoking Kills three million
people each year: the secand half of the Twentieth century is
notable in that it is estimated that there will be 60 million deaths
caused by tobacco. In most countries, the worst consequences
of the “Tobacco Epidemic” are yet to emerge, particularly
among women in developed countries and in populations of
developing countries, since by the time the young smokers of
today reach middie or old age, there will be approximately ten
million deaths each year from tobacco. Approximately 500
million of the world’s population today can expect to be killed
by tobacco, 250 million of these deaths being premature and
occurring in middle age.

The situation in Europe is particularly worrying. The Euro-
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Table 2. Hazards for the individual cigarette user

BIG RISK, especially among those who start smoking cigarettes
regularly in their TEENAGE vears: if they keep smoking steadily
then about HALF will eventually be killed by tobacco (approximately
one-quarter in old age plus one-quarter in middle age).

—Those killed by tobacco in MIDDLE age (35-69 years) lose an
average of 20-25 YEARS of non-smoker life expectancy.

—Throughout the European Union, tobacco is much the greatest
cause of death. (In non-smokers, cancer mortality is decreasing
slowly and total mortality is decreasing rapidly.)

—Most of those killed by tobacco were not particularly “heavy”
smokers (but most did start in their teenage years).

STOPPING SMOKING WORKS: Even in middle age, stopping
before having cancer or some other serious disease avoids most of the
later excess risk from tobacco (and benefits of stopping at earlier ages
are even greater).

This table has been adapted from the following source: Peto R, Lopez
AD, Boreham J, Thun M, Heath C. Mortality from Smoking in Developed
Countries 1950-2000. Oxford, Oxford Medical Publications, 1994.

pean Community is the second largest producer of cigarettes
(694 biltion in 1993) after China (1675 billion) and the major
exporter of cigarettes (218 billion). In Central and Eastern
Europe, there is a continual increase in the smoking habit. Of
the six World Health Organisation (WHO) regions, Europe has
the highest per capita consumption levels of manufactured
cigarettes, and faces an immediate and major challenge in
meeting the WHO target for a minimum of 80% of the population
to be non-smoking. Currently (Spring, 1994) in the European
Community, 42% of men and 28% of women are regular
smokers. The smoking prevalence in women is artificially low-
ered by the low rates reported in southern Europe, where there
is evidence that these rates are rising and seem set to continue to
rise over the next decade. In addition, smoking prevalence in
the age range 25-39 years is high (55% in men and 40% in
women) and can be expected to have a profound influence on the
future incidence of cancer. It is particularly disturbing that the
smoking prevalence among General Practitioners, who should
have an exemplary lifestyle in terms of health, remains high in
many parts of Europe. This should be a target for immediate
action.

It has been demonstrated that changes in cigarette consump-
tion are affected mainly at a sociological level rather than by
actions targeting individuals (for example, individual smoking
cessation programmes). Actions such as advertising bans and
increases in the price of cigarettes influence cigarette sales
particularly among adolescents. Therefore, a “Tobacco Policy”
is necessary to reduce the health consequences of tobacco, and
experience shows that this should be aimed at stopping young
people from starting smoking and helping smokers to stop.
To be efficient and successful, a tobacco policy has to be
comprehensive and maintained over a long time period.
Increased taxes on tobacco, total bans on direct and indirect
advertising, smoke-free enclosed public areas, education, effec-
tive health warning labels on tobacco products, a policy of low
maximum tar and nicotine levels in cigarettes, encouragement
of stopping smoking and individual health interventions have to
be implemented.

The importance of adequate intervention is demonstrated by
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the low lung cancer rates in Scandinavian countries which, since
the early 1970s, have adopted integrated central and local
policies and programmes against smoking. In the U.K., tobacco
consumption has declined by 30% since 1970 and lung cancer
mortality among men has been decreasing since 1980, although
the rate still remains high. In France, between 1991 and 1994,
there has been a 7% reduction in tobacco consumption due to
the implementation of anti-tobacco measures introduced by the
Loi Evin.

Therefore, the first point of the European Code Against
Cancer should be:

DO NOT SMOKE. Smoking is the largest single cause of
premature death.

SMOKERS: STOP AS QUICKLY AS POSSIBLE. In terms of
health improvement, stopping smoking before having cancer or
some other serious disease avoids most of the later excess risk of
death from tobacco even if you stop smoking in middle age.

DO NOT SMOKE IN THE PRESENCE OF OTHERS. The
health consequences of your smoking may affect the health of
others around you.

IF YOU DONOT SMOKE, DONOT EXPERIMENT WITH
TOBACCO. Most who experiment become regular smokers: it
is difficult to stop once you have started.

2. Ifyou drink alcohol, whether beer, wine or spirits, moderate
your consumption

Alcohol drinking has not been demonstrated to be a carcinogen
per sein animal experimentation, although there are data indicat-
ing that chronic oral ethanol ingestion may have a co-carcino-
genic effect on tumours of the oesophagus and possibly of the
non-glandular forestomach induced by well-known chemical
carcinogens in experimental animals.

In humans, there is convincing epidemiological evidence that
the consumption of alcoholic beverages increases the risk of
cancers of the oral cavity and pharynx (other than the salivary
glands and the nasopharyx) and of the oesophagus, and larynx.
The risks are essentially due to the ethanol content of the
alcoholic drinks consumed, and appear to be linked to the most
commonly used alcoholic beverage in each population. They
tend to increase with the amount of ethanol drunk, in the
absence of any clearly defined threshold below which no effect is
evident.

There is evidence that alcohol consumption and cigarette
smoking together increase the risk of cancers of the upper
digestive and respiratory tract, each factor approximately multi-
plying the effect of the other. Compared to never-smokers and
non alcohol drinkers, the relative risk of these neoplasms is
increased between 10- and 100-fold in heavy smokers and heavy
drinkers. Indeed, in the absence of drinking and smoking, the
risk of oral pharyngeal and laryngeal cancers in developed
countries is extremely low.

Alcohol drinking increases the risk of many upper digestive
and respiratory tract neoplasms, even in the absence of smoking.
This suggests that alcohol may facilitate the carcinogenic effect
not only of tobacco, but also of other carcinogenic agents to
which the human upper digestive and respiratory tract are
exposed, particularly those of dietary origin. Although it has
been suggested that alcohol derived from “strong” drinks is
more deleterious for cancer risk at these sites, at comparable
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levels of alcohol intake the evidence is inconclusive. Thus, the
total amount or ethanol ingested appears to be the key factor in
determining this increased risk, rather than the precise source
of that alcohol, and it is total consumption of ethanol ingested
which should be reduced.

Alcohol drinking is also strongly associated with the risk of
primary liver cancer, although the relationship is more difficult
to demonstrate in epidemiological studies, since most alcohol-
related liver cancers follow a cirrhotic degeneration, which may
itself have been caused by alcohol drinking and whose existence
in an individual may well have led to a subsequent reduction of
alcohol drinking.

Epidemiologically, alcoholic drinking has also been linked to
cancers of the large bowel in both sexes and of the female breast.
Although the associations are moderate and hence open to
discussion, these are the two most common neoplasms in
developed countries after lung cancer, so even a small risk from
alcohol drinking may have important public health implications.

The J-shaped or U-shaped pattern for alcohol intake distri-
bution in relation to risk of cardiovascular disease, cardiovascular
mortality and total mortality is well-known: this classic pattern
is one of decreased risk in light drinkers compared to non-
drinkers and then an increasing risk as alcohol consumption
increases (Figure 1). Nevertheless, the task of fixing a threshold
on daily alcohol intake, below which alcohol drinking is defi-
nitely free from cancer risk (or, in other words, identifying the
upper limit of completely safe regular alcohol consumption) is
not simple. Factors such as sex, age, physiological conditions or
dietary intake probably modify any such threshold.

There is some evidence showing that a daily alcohol intake as
low as 10 g/day (that is, approximately, one drink per day) may
be associated with some increase in breast cancer risk relative to
non-drinkers: some studies suggest that this risk may be
increased by between 30 and 50% compared to non-drinkers.
The lower limit associated with a significant risk of cancer at
other sites (such as cancers of the upper digestive and respiratory
tracts, liver or colorectum) is probably somewhat higher
(approximately 30 g per day), and this appears to be particularly
true for men. Furthermore, alcohol drinking is sometimes
associated with lower intake of certain potentially beneficial
nutrients, such as those arising in fruits and vegetables.

All the above points should be considered to give sensible
advice regarding individual recommended limits of alcohol
consumption. These limits should not exceed between 20t0 30 g
of ethanol per day (i.e. approximately two to three drinks of
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Figure 1. Annual mortality by alcohol consumption for all causes of

death in men. Source: Doll R, et al. Mortality in relation to consump-

tion of alcohol: 13 years’ observations on male British doctors. Br

Med J 1994, 309, 911-918. 1 unit of alcohol (=1 glass of beer, wine or
spirits) corresponds to 8-10 g of ethanol.
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beer, wine or spirits each day) and may be lower than this for
women.

3. Increase your daily intake of vegetables and fresh fruits. Eat
cereals with a high fibre content frequently

There exists a large and consistent body of epidemiological
evidence indicating a strong protective effect of higher intakes
of vegetables and fruit on the risk of a wide variety of cancers,
in particular lung, larynx, oropharynx, oesophagus, stomach,
colon, rectum and pancreas. Analysis of the type of vegetables
and fruits, whether raw or fresh, shows that lettuce, carrots,
leafy green and cruciferous vegetables, citrus fruits, broccoli
and allium vegetables (garlic, onions, etc) consistently show a
preponderant negative association with cancer risk. Pulses,
sometimes referred to as legumes, although still showing a
negative association, have the least pronounced effect. A higher
consumption of vegetables and fruits is consistently associated
with a reduced risk of cancer at most sites, the association being
most marked for epithelial cancers, in particular those of the
alimentary and respiratory tract, although such an association is
weak to non-existent for hormone related cancers.

Consistent lower rates of many forms of cancer reported in
southern European countries have been linked to the “Mediter-
ranean Diet”: this is typically lower in total fat, particularly in
fats from animal sources, and meats, and higher in fish, olive oil,
vegetables and fruits, fibre and grains. While a link is strongly
suspected, this has not yet been proved satisfactorily.

The association with recluced risk of cancer exists for a wide
variety of vegetables and fruits, in particular raw forms. There
also exists increasing evidence that consumption of higher levels
is also beneficial for other chronic diseases. Vegetables and fruits
contain a large number of potentially anticarcinogenic agents,
with complementary and overlapping mechanisms of action. The
preventable proportion for some major cancers is considerable,
although the exact molecule(s) in vegetables and fruits which
confers this protection is unknown and the exact mechanism of
action is unknown. Insight into the mechanisms of action is
only incomplete, but this is not required for public health
recommendations, although it is not possible to recommend
dietary supplementation with vitamins and minerals to reduce
cancer risk based on the evidence currently available.

Currently, it is difficult to be precise about the quantity of
fruits and vegetables necessary to confer this protection. Fruits
and vegetables should be taken with each meal whenever poss-
ible. The National Cancer Institute in the United States has
advocated a Five Servings per Day programme. According to
this advice, a serving refers to either consumption of salad as
part of a meal or eating an apple as a snack. Similar actions in
Europe could lead to a reduction in cancer risk.

4. Avoid becoming overweight, increase physical activity and
limit intake of fatty foods

Within this point there are two distinct potential risk factors:
obesity (or overweight) and high fat intake. These factors are
not completely correlated, because population differences in
weight are not explained primary by fat intake. For this reason,
we need to explain the evidence for both statements indepen-
dently.

Obesity has been shown to be an important cause of morbidity
and mortality in general, but it has to be kept in mind that
different determinants of body weight, such as physical activity
and total energy intake, rnay also be associated with the risk
of the development of certain disorders, including cancer.
EJC 31:9-C
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Moreover, there is some evidence to show that tobacco use
strongly confounds epidemiological studies analysing the
relationship between relative weight and cancer and other dis-
orders. In addition, excessive alcohol consumption has been
associated with both cancer risk and higher relative weight.
These comments are made to emphasise the methodological
difficulties and the importance of controlling for confounding
factors in order to isolate the real and precise effect of relative
body weight or the fact of “becoming overweight” on the risk of
cancer. Other points that should be considered are the heritable
component of obesity, and the highly significant correlation
between Body Mass Index values in childhood and adulthood
or, in other words, the likely existence of critical periods in
childhood for the development of obesity. A practical message on
avoiding obesity could best be tailored to children or adolescents,
focusing preventive efforts on these developmental stages.

There have been some systematic attempts to describe the
pattern of cancer incidence and mortality in overweight individ-
uals. The American Cancer Society followed a cohort of 1 million
people, and analysed the data arising from 750000 volunteers
who completed a detailed four page questionnaire including
questions on height and weight. In this study, an excess mortality
associated with overweight was found from cancers of the colon
and rectum, prostate, uterine corpus, uterine cervix, gallbladder
and the female breast. Overall, individuals who were 40% or
more overweight had a mortality ratio for cancer of 1.33 and
1.55 for men and women, respectively. The second cohort study
was carried out in Denmark, and included almost 44 000 obese
persons whose cancer incidence was compared with that in the
general Danish population. Overall, the incidence was increased
by 16% in the cohort of overweight individuals, and the main
cancer sites affected included uterine corpus, pancreas, prostate,
colon, oesophagus, liver, and breast among women above the
age of 70. In younger women, a decreased incidence of breast
cancer was observed. Some of the mechanisms which could
explain the effect of being overweight are possibly related to
hormonal profiles (for breast and endometrial cancer), alcohol
consumption (for cancer of the oesphagus and liver in the Danish
study), and dietary habits (for cancer sites such as colon or
pancreas).

There are also data which provide some evidence that a total
fat intake of over 40% calories may act as a risk factor for cancer
of the colon, and prostate, and possibly for cancer of the
pancreas, ovary, and endometrium. However, a previous postu-
late which apparently supported the message of dietary fat
reduction, mainly the hypothesis that greater fat intake increases
breast cancer risk, has not yet been proven in the main cohort and
case—control studies. Moreover, various types of fat (saturated,
polyunsaturated, monounsaturated, or partially hydrogenated
vegetable fats) may have different effects on the risk of cancer.
Interestingly, there are some metabolic data, as well as the
experience in Mediterranean countries within Europe, which
suggest that the intake of a considerable proportion of energy as
monounsaturated fat would not be harmful and might be, in
some cases, beneficial.

In summary, the available evidence implies that a reduction
in dietary fat intake over the ranges currently recommended is
not likely to have a tangible and sustained effect on body fatness,
without an overall reduction in total energy intake, whereas the
recommendation to reduce dietary fat intake is likely to have a
small but noticeable effect on cancer incidence, cancer mortality
and total mortality. As for the preliminary evidence suggesting
an inverse association between the level of monounsaturated fat
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in the diet and risk of cancer, further research is necessary.
Nevertheless, the underlying message on the benefits of avoiding
becoming overweight addressed to the general population should
be supported. An awareness of the connection between smoking
and relative body weight is essential for clinical and public health
practitioners attempting to modify unhealthy behaviour, and
this seems to be particularly important in the smoking cessation
efforts. Clues to healthy strategies of maintaining body weight
without resorting to smoking should be unambiguously formu-
lated. It should also be emphasised that body weight reduction
and fat intake limits, especially the saturated fat component, will
not only help prevent cancer, but would have beneficial effects
on cardiovascular disease.

5. Avoid excessive exposure to the sun and avoid sunburn

especially in childhood

The incidence of skin cancer has increased dramatically this
century particularly in Northern Europe. The most reliable
statistics pertain to melanoma, the incidence of which has
doubled every 10 years in many countries. Indeed, the rate of
increase has exceeded that of any cancer except lung cancer in
women, although there is some evidence from the United States
and Australia that the rate of increase may be slowing or has
ended in younger cohorts. The annual incidence of malignant
melanoma in the United Kingdom and Germany is now, for
example 10 per 100000 person years giving an approximate
lifetime risk of 1 in 200.

Evidence has accumulated that the major aetiological factor for
melanoma is excessive exposure to sunlight. Firstly, melanoma is
essentially a disease of caucasians (fair skin being more suscep-
tible to the ill effects of sunlight): as a contrast to the aforemen-
tioned risk of 1: 200 in the U.K., the annual incidence of
melanoma in Japan is only 0.2 per 100 000 person-years. Further-
more, although the incidence of melanoma has increased annu-
ally in caucasians in Europe, the United States, Canada, Aus-
tralia etc., there has been very little increase in incidence
amongst pigmented peoples of African or Asian origin.

Secondly, there is a relationship between latitude and inci-
dence of melanoma in caucasians. The incidence of melanoma,
for example, is highest in countries such as Australia (50 per
100000 per annum) and in hotter regions of the United States,
such as Southern Arizona. Furthermore, there is a relationship
between the length of time that an individual has lived at
lower latitudes and risk of melanoma, presumably representing
lifetime accumulated excessive exposure to the sun.

Thirdly, case—control studies within Europe have identified
recreational, intermittent exposure to the sun (such as occurs
during outdoor recreation) as a risk factor for melanoma. Several
studies have, for example, identified high social class, indoor
occupation, sunburn and sunbathing holidays as risk factors for
melanoma; thus, the relationship between risk of melanoma and
sun exposure may not be simply cumulative.

The question of precisely what pattern of sun exposure is most
harmful has not been fully answered. The observation that, at
least in Northern Europe, indoor workers are more likely to
develop melanoma than their outdoor working compatriots,
along with the case—control data above, suggest that inter-
mittency is crucial: it is the cycle of being white in the winter,
red in the spring and brown in the summer which is harmful.
However, there is evidence, particularly from Australia, that the
total amount of sunlight is also important. Sun induced non-
melanomatous skin lesions, such as basal cell carcinomas and
actinic keratoses (which have a simple relationship with cumulat-
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ive sun exposure) for example, are significant risk factors for
melanoma. It is likely then that health education messages
should be avoid sunburn and reduce your total cumulative
dosage of sun exposure: the latter is another way of saying “don’t
tan”. It is not certain that the use of of sunscreens to reduce sun
exposure to the skin will reduce melanoma. While they protect
against ultraviolet B they may allow increased exposure to
ultraviolet A which may still be harmful.

Although the incidence of melanoma is still not very high in
comparison to the more common tumours, a major aetiological
factor in its causation has been identified. In Europe, the increase
in incidence has been linked with the desire to be suntanned
which has been fashionable since the 1930s. It would seem
imperative that to reverse the trend in increasing numbers
of melanoma patients we have to reverse these attitudes. Use
of artificial sources of ultraviolet (U.V.) exposure, such as
sunbeds and ultraviolet lamps should also be discouraged.
There is increasing evidence that they too increase melanoma
risk.

There is some evidence that excessive sun exposure is parti-
cularly deleterious in childhood and youth. Studies of migrants
to Australia and Israel, do, for example, show a much greater
risk of melanoma in people who migrate in childhood than in
later life; indeed, migration before about 15 years of age is
associated with the same high risk of melanoma as among people
born in those countries. Furthermore, some case—control studies
linking sunburn to risk of melanoma have suggested that sun-
burn under the age of 15 years is particularly significant. Finally,
there is some evidence from the only prospective study to address
the subject, the United States Nurses’ Health Study, that early
excessive sun exposure was more significant in terms of risk of
melanoma than sun in adult life. It is, therefore, necessary that
the European Code should specially address the question of sun
protection for children of all ages.

6. Apply strict regulations aimed at preventing any exposure to
known cancer-causing substances. Follow all health and safety
instructions on substances which may cause cancer

The message in this item of the code solicits responsible
behaviour from individuals in three respects: (1) from those
who have to provide timely and clear instructions, i.e. chiefly
legislators, regulators and educators in the public health and
occupational health sectors, who are in charge of translating, into
sets of instructions in various forms (norms, recommendations,
advice), the information on the risk of cancer from substances,
or more generally, agents (physical, chemical, biological) in the
environment, derivable from research results; (2) from those
who should follow these instructions in order to protect the
health of others, for instance, managers, hygienists and doctors
in industry and in public authorities; (3) from every citizen who,
in order to protect his or her own health, ought to pay heed to
the presence of carcinogenic pollutants, especially in the working
environment, where they may be found more often and in higher
concentrations than in the general environment.

The objective of reducing cancer occurrence through the
control of environmental carcinogens rests on the fact that a
substantial number of carcinogens, natural and man-made, have
been—and continue to be—identified. The latest summary
(March 1994) of the series “IARC Monographs on the Evaluation
of Carcinogenic Risks to Humans” lists, out of 775 evaluated
agents, 39 single agents or groups of agents, 11 mixtures of
agents, and 13 exposure circumstances (all occupational) for
which there is “sufficient evidence” of carcinogenicity in
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humans. An additional 41 single agents or groups of agents,
5 mixtures and 4 exposure circumstances (3 of which were
occupational) are classified as “probably carcinogenic” to
humans, whereas a total of 209 agents, groups of agents or
exposure circumstances are classified as “possibly carcinogenic”
to humans, largely on the basis of carcinogenicity data from
animal experiments. The proportion of all cancers which can be
causally attributed to carcinogens in the occupational and general
environment, and are therefore wholly or partly avoidable
through exposure control, is certainly not negligible, but remains
difficult to quantify reliably, depending as it does on the variable
prevalence of the exposures by geographical areas and periods of
time, as well as on the concurrent prevalence of other dominant
cancer causing factors (typically tobacco smoking). An estimated
upper limit of 4% of cancers are attributable to the occupational
environment, although wide variations are found in this pro-
portion when, for instance, lung cancer in relation to occu-
pational exposures is examined in different geographical areas,
pointing to the importance of local concentrations of cases
susceptible to preventive control. Alternatively, agents in the
general environment to which a large number of subjects are
exposed for long periods, such as environmental tobacco smoke
(passive smoking), although increasing only modestly the rela-
tive risk for certain cancers, may be at the origin of a sizeable
number of cases, running into several thousands yearly in the
European Community. It is essential that for any activity liable
to present a risk of exposure, the nature, degree and duration of
such exposure must be determined in order to define what
measures need to be taken o prevent or reduce the exposure.

Among these measures, suitable operating procedures and
methods are of the utmost importance. Instructions to be
followed may take the form of quantitative control limits of
exposure, derived empirically or through formal procedures,
which still leave much to be desired. The specification of
a quantitative control limit for exposure in the general or
occupational environment combines two elements: the quanti-
tative estimate of the risk associated with a given level of
exposure and the level of risk regarded as socially “acceptable”
(by the parties involved in discussing the limit, e.g. regulators,
representatives of the community, etc.), with consideration of
the technical feasibility, and human and economic costs of
various degrees of control. [Evidence is available that limiting the
exposures to carcinogens in occupational environments has
indeed been followed by a fall in cancer occurrence.

7. See a doctor if you notice a lump, a sore which does not heal
(including in the mouth), 2 mole which changes in shape, size
or colour, or abnormal bleeding.

8. See a doctor if you have persistent problems, such as a
persistent cough, persistent hoarseness, a change in bowel or
urinary habits or an unexplained weight loss

These two points are potentially useful as secondary preven-
tion, and serve as reminders about different visual body signs or
symptoms that could easily be observed by anyone and that are
possibly related to cancer. It is unequivocally established that
cancer survival is better for patients with early, localised disease
than for those with the more advanced form of the disease. Thus,
the earlier in the disease process a cancer is diagnosed and
treated, then the better this is for the patient. The purpose of
these two recommendations is to ensure that potential symptoms
of cancer are not ignored, but serve as a clear warning for the
individual to consult his or her doctor for advice. These two
points serve as reminders about different usual body signs or
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symptoms that could easily be observed by anyone, and that are
possibly related to cancer. The signs and symptoms described
are not specific for cancer. When any symptom is present, the
individual should see a doctor.

Bleeding, sores and lumps

The first sign of certain cancers in an individual can be the
occurrence of unexpected bleeding: for example, blood in the
stool, blood in urine, blood when vomiting or an unexpected
bloody discharge from the vagina which could occur in the
postmenopausal women. There are other common reasons why
such bleeding could occur, but it is always wise policy to have
the reasons for the bleeding determined by a physician. It should
be noted that screening for occult blood in faecal material is
being evaluated at present as a method of screening for cancers
of the colon and rectum, and that cytological examination and
the microscopic search for blood in the urine is commonly
employed among certain groups of workers in the chemical
industry.

Continuous or abnormal external bleeding from the nose, ears
or sores, does not always immediately suggest a cancer process
at first glance. However, when those symptoms appear, an early
process of cancer development should be considered.

Lumps

The presence of a lump on one site or organ could indicate
cancer development. A first approach could be an age-, organ-
and site-specific orientated search for lumps related to cancer.
The testes, thyroid gland, the neck, armpit and groin are organs
and sites where lymph nodes are present and their enlargement
could indicate the possibility of a process compatible with that
of a lymphoma, a cancer of the soft tissue or of a metastatic
process. Among lymphomas, the appearance of nodules are not
always observed as a first symptom of this cancer, rather a broad
spectrum of non-specific symptoms can occur. The detection of
a lump in the breast of a woman should be sufficient for referral
to a doctor: methods of detection of such lumps are discussed in
section 10 below.

Moles that change in size, shape or colour

Most melanomas are detected by the patient and self examin-
ation has the potential, at least, for early detection, not requiring
expensive screening techniques. There is, furthermore, a con-
siderable survival advantage in the early detection of melanomas.
The prognosis of melanoma is strongly linked to the so-called
Breslow thickness, which is a measurement made by the pathol-
ogist on the resected tumour sample, and correlates with the
tumour volume. It is determined histologically (the depth in mm
from the most superficial cellular layer of the skin to the deepest
part of the tumour). When this is less than 1.5 mm, then the 5
year survival is 92%, but the 5-year survival falls to only 36% for
a Breslow thickness greater than 3.5 mm.

It is desirable, therefore, that both General Practitioners
and the general population should be aware of what an early
melanoma looks like, and that such tumours should be seen
early by specialist medical personnel.

Most melanomas (55% approximately in caucasian European
populations) are superficial spreading melanomas, which com-
monly arise from moles (probably around 60-70%). These
lesions have a relatively slow growth rate, and have frequently
been developing for many months if not years by the time they
present to the doctor. There is, therefore, at any one time a
significant percentage of the general population with such lesions
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who would benefit from health education directed at early
detection. Superficial spreading melanomas are usually larger in
diameter than most moles {greater than 5 mm), with an irregular
edge and variable colour. In order to facilitate the recognition of
such lesions, the general public should be advised to see their
doctor if a mole changes in shape, colour or size.

The less common nodular melanomas have a much more rapid
growth rate and may have the appearance of a red or pigmented
lump which can bleed. It is much more difficult to give readily
understandable advice about such lesions to the public which
would enable them to distinguish between benign and malignant.
The advice to see a doctor if they notice a new lump, especially
if it is pigmented or bleeding, seems appropriate but of little
help in distinguishing, for example, Campbell de Morgan spots
(Cherry angiomas or angiokeratomas) from melanomas.

9. Have a cervical smear regularly. Participate in organised

screening programmes for cervical cancer

In many developing countries, the uterine cervix is one of the
most prevalent sites for cancer, comprising approximately 25%
of all female cancers. In industrialised populations, the disease
is less common. In eastern and central European populations,
the annual age-adjusted (using the World Standard Population
as referent) incidence rates for invasive disease are 15-25 per
100000 women. In the Nordic countries, the annual incidence
was 15-30 per 100 000 women before the start of large-scale mass
screening programmes.

The effectiveness of screening for cervical cancer has never
been demonstrated in a randomised trial. There is, however, a
great deal of non-experimental evidence, in terms of reduced
incidence of invasive disease. Screening for cervical cancer
reduces the incidence of invasive disease and is applicable as
public health policy, but a wide variation is seen, from highly
effective programmes to relatively poor ones.

The effectiveness of screening for cervical cancer has been
evaluated on the basis of several non-experimental studies—
case—control and cohort studies and of time trends and geo-
graphical differences. The largest of these is the collaborative
study co-ordinated by the International Agency for Research on
Cancer, which showed that eradication of the disease is an
unrealistic goal, and that maximal protection after a negative
smear is approximately 90%, which remains roughly the same
for several years after the test. This conclusion is in agreement
with the results of studies on the natural history of the disease,
which have shown that most pre-invasive lesions progress to
frankly invasive cancer over several years.

The effects are somewhat smaller at a population level. In
some of the Nordic countries, the reduction was approximately
80% in women in the age groups exposed most intensively to
screening. In the mid-1980s, after several years of organised
screening, the overall incidence was 5-15 per 100000 woman
years. Because the incidence was decreasing before the screening
programmes were begun, the trends probably indicate a minimal
effect of the Nordic programmes.

An organised programme consists of several essential
elements, including high attendance rates, quality control of the
cervical smears and referral of confirmed cases for adequate
treatment. These elements allow quality control, monitoring of
the process and evaluation of outcome. Experience from the
Nordic countries shows that such programmes are effective and
consume less resources than programmes based on spontaneous
participation. High attendance is a prerequisite for effective
screening. If the population to be screened is defined and the
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women within it are identified, personal invitations can be sent.
Personal invitation is probably the single most important means
of attaining high attendance, especially when it is combined with
effective information through the mass media. A free service has
also been shown to improve attendance. Quality assurance of all
steps of the process, monitoring and constant evaluation of the
proportion of cancer detected, false positives and false negative
readings, are mandatory.

In conclusion, near maximal effectiveness is achieved by an
organised programme with high coverage, in which screening is
initiated at the age of 25 and is repeated at 3- or 5-year intervals
up to the age of 60. Extension of this approach should be
considered only if maximal coverage has been attained, the
resources are available, and the marginal cost-effectiveness of
the recommended changes has been evaluated.

10. Check your breasts regularly. Participate in organised
mammographic screening programmes if you are over 50

Primary prevention of breast cancer through reduction of
exposure to risk factors is not feasible at present; known risk
factors are associated with small relative risks (generally less
than 2) and are frequently not amenable to modification. The
role of diet is currently not well understood, and further
research is required; no specific dietary advice is available.
Chemoprevention, by the use of dietary supplementation or
tamoxifen, is being evaluated in large randomised trials in
several countries. Until results from these trials are available, no
recommendations can be made for application to the general
population.

To reduce the burden of breast cancer mortality in the
European Community, attention must therefore focus on sec-
ondary prevention through early detection. The general aim of
early detection is to identify breast cancers when they are smaller
and at an earlier stage and with other favourable prognostic
characteristics. There are several strands of evidence indicating
that this will reduce breast cancer mortality. Long-term studies
of survival show a strong association between poor survival and
increasing size and stage of the primary tumour. Trials of breast
cancer screening have shown that cumulative rates of “stage
II+” cancers in both the screened and the unscreened arms of
the trials are highly predictive of subsequent breast cancer
mortality. Stage II+ as defined by Tabar includes small node-
positive tumours, and it is clear that detection should aim to be
sufficiently early to avoid node positivity even in small tumours.

Further indirect evidence of the importance of early presen-
tation comes from comparison of international patterns of inci-
dence and mortality rates; there is poor correlation between
these. Mortality rates are rising in many countries including
most of the European Community, but they are falling by birth
cohort in the United States, Canada, Australia, the U.K.,
Switzerland and the Nordic countries. The reductions can be
attributed, in part, to population changes in known risk factors
and, in particular, ages at which families are begun. It is
considered that increased breast awareness and screening are
responsible for much of the reduction.

Effect of following the advice

There is now good evidence available from randomised trials
conducted in the United States, Sweden, and Scotland, and
involving over 250000 women, that regular mammographic
screening examinations of women aged between 50 and 70 years
will reduce their breast cancer mortality. The best estimates are
that the size of the reduction may be around 30% if take-up of
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screening in the population is good and quality control standards
high. An overview of the Swedish trials reported relative risks of
death of 0.71 in the group randomised to an offer of screening
with 95% confidence interval 0.57-0.89 for women aged 50-59
at entry. Results for women aged 60—69 were almost identical.
There is, as yet, no clear evidence that screening benefits older
women, and it is certain that they are less willing to attend for
screening.

More importantly, results for younger women (younger than
50) are ambiguous, with no trials having large enough statistical
power to analyse these women separately. There are no statisti-
cally significant results for this age group reported, but point
estimates include both recluctions and increase in breast mor-
tality in women offered mammographic screening whilst aged
under 50 years.

Unfortunately, organised programmes of mammographic
screening are not currently available to women in all countries
of the European Community, although pilot studies have now
been established in all Member States without an organised
National Mammographic Screening Programme. At present,
the use of mammographic screening for premenopausal women
remains a topic for research rather than for routine health care.
Yet 41% of the years of lifz lost due to breast cancer diagnosed
before the age of 80 years are attributable to cases presenting
symptomatically at ages 35-49 years. This emphasises the necess-
ity of conducting the necessary research on this issue.

Breast self-examination (BSE) is a simple method of early
detection, which is available for all women. It has, however,
been formally evaluated ir a single U.K. study and the results
were disappointing. Breast cancer mortality was reduced in
only one of two English centres where teaching of BSE was
introduced; differences in routine management have been pro-
posed as an explanation of these differences. In addition, breast
examination practices among the women concerned may not
have been enormously influenced by the education they were
offered. In the absence of better alternatives, individual breast
awareness and breast self-examination should be recommended
to European women only when organised mammographic
screening programmes are unavailable and, when relevant,
between routine mammographic screens.

If this advice is followed, breast cancer incidence will not be
reduced and, indeed, is likely to increase. The primary effect
will be a reduction in mortality. Subsidiary benefits will include
reduction in the absolute incidence (as well as merely the
proportional incidence) of larger and higher stage disease, and
increase use of lumpectomy and other less mutilating therapies.

ADDITIONAL ITEMS CONSIDERED

The committee discussed a number of other issues in Cancer
Epidemiology and Cancer Control, and decided that the situation
was not clear enough for any recommendation to be made with a
convincing probability of success in reducing cancer risk. It
was felt that Screening for Prostate Cancer and Screening for
Colorectal Caner with Sigrnoidoscopy needed to be evaluated in
randomised trials before any recommendations could be made
to the general public. At the present time, it is not yet clear
whether participation in programmes of either screening for
prostate cancer (using any combination of digital rectal examin-
ation, prostate specific aritigen or trans rectal ultrasound) or
colorectal cancer (using e¢ither haemocult or sigmoidoscopy)
would lead to a reduced risk of death from the disease among
participants. Screening for Oral Cancer was also considered, and
it was concluded that there was a great deal of further evaluation
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to be done, including randomised trials, before any conclusion
of its efficacy could be made and recommendations considered.
It was also recognised that more research work was necessary
in breast cancer, particularly with regard to the efficacy of
mammographic screening among women under the age of 50.

A number of cancer risk factors were considered, and it was
felt that more information was required regarding the magnitude
and nature of a number of putative associations, including those
between domestic radon levels and lung cancer risk, electro-
magnetic fields and childhood cancer risk, salt intake and gastric
cancer risk and the possible protective effect of dietary vitamin
supplementation and cancer risk, before any recommendations
could be made to the General Public.
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