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Introduction
Rates of oesophageal cancer exhibit greater inter-
national variation than almost any other cancer. In
men, high rates are recorded in France (Calvados 26.5
per 100 000), Brazil (Porto Alegre 25.9 per 100 000) and
China (Tianjin 16.6 per 100 000) as well as in several
areas of the USA amongst the black population, while
low rates of less than 4.0 per 100 000 are reported in
Northern Europe (Norway, Sweden, Denmark and
Finland) and Eastern Europe [Romania, Hungary
(Vas) and the former German Democratic Republic] 1.
The average incidence rate among men in the
European Community (EC; references to EC do not
include Luxembourg due to the very small number
of reported cases) in 19802 was estimated to be 5.7
per 100 000. In women, the incidence rates are lower
but high rates are again noted in China (Tianjin 8.0
per 100 000), Brazil (Porto Alegre 6.9 per 100 000) and
black Americans, while the highest rates are from
areas of India (Bangalore 8.8 per 100 000 and
Bombay 8.4 per 100 000). In Europe, the excess of
oesophageal cancer evident among men in France is
not present in women, and it is the UK (East Scotland)
that reports the highest rate (4.9 per 100 000), more
than double the EC average in 1980 of 1.3 per
100 0001,2.
It is worthy of note, however, that the areas of the

world which experience the very highest rates of
oesophageal cancer are not represented in Cancer
Incidence in Five Continents'. A so-called 'Asian
oesophageal cancer belt' is described stretching from
eastern Turkey and east of the Caspian Sea through
Northern Iran, Northern Afghanistan and southern
areas ofthe former Soviet Union such as Turkmenistan
and Tajikistan to Northern China3. In these areas,
incidence rates of oesophageal cancer of over 100 per
100 000 are reported with rates often as high among
women as men.
In all the countries of the EC estimated incidence

rates in men exceed rates in women with on average
a sex ratio of 4.4: 1. There is a sixfold difference
between the estimated highest rate (France: 11.5 per
100 000) and lowest reported rate (Greece: 1.9 per
100 000) in men and a sevenfold difference in women
between Eire (4.2 per 100 000) and Greece (0.6 per
100 000). Rates in the UK are relatively high in both
men (5.7 per 100 000) and women (3.0 per 100 000)
ranking as the second highest country in the EC
for both sexes. Among women in the British Isles
incidence rates are at least double those of other
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European countries2. The variation in mortality
rates from oesophageal cancer, and the different
distribution among men and women has been clearly
exhibited in maps by local area in countries of the
EC4.
Within the UK approximately 4850 new cases of

oesophageal cancer are diagnosed per annum5. There
is no consistent difference in incidence rates between
urban and rural areas but rates are currently higher
in both sexes in Scotland (males: 8.5 per 100 000;
females 4.3 per 100 000) than England/Wales (males:
6.5 per 100 000; females 3.2 per 100 000)1.
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Time trends in oseophageal
cancer mortality
For each country in the EC, mortality data on
oesophageal cancer is available for approximately 30
years6. Over the time period 1960-1964 to 1985-1989
the all-ages age standardized rate (standardized to the
world population)7 in men has increased in all
countries with the exception of France (which has the
highest rates) and Greece (which has the lowest).
Notable increases have occurred in all areas of the
UK, Denmark, the Netherlands and Spain. Increases
moreover have been greater amongst young and
middle aged males (Table 1). In women there has been
no clear pattern of change over the past 40 years in
oesophageal cancer mortality rates in European
countries but rates have increased throughout the UK
(Table 2).
Oesophageal cancer mortality rates in the UK when

considered by 5 year age group and by median year
of birth, appear to have increased successively in male
cohorts born after approximately 1900. Since that
time, the age-specific rates have increased in all 5 year
age groups. Among women, age-specific rates have
increased among successive birth cohorts until
approximately 1925, after which no further increase
has been apparent in rates689. It has already been
noted that current rates of oesophageal cancer
incidence and mortality are higher in Scotland than
England/Wales and mortality rates in both countries
from 1911 to 1989 show that the difference has been
present throughout this time period for women.
Among men a quite different pattern of changing
rates is evident. Mortality rates were higher in
England/Wales in the early part of this century;
rates subsequently declined between 1930 and 1960
in both England/Wales and Scotland with the rate of
decline much steeper in England/Wales such that
oesophageal cancer rates in the 1940s were lower
in these countries in comparison to Scotland. Since
1960 however there have been steady increases in
oesophageal cancer mortality rates throughout Great
Britain but the rate in Scotland has consistently
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Table 1. All-ages age standardized and truncated (35-64 years) mortality rates for men in the European Community* and
changes in rates between 1960-1964 and 1985-1989

All ages ASRt % Change Truncated ratet % Change
Country (1985-1989) (1960-1964 to 1985-1989) (1985-1989) (1960-1964 to 1985-1989)

France 11.95 -11 22.58 1
UK (Scotland) 9.25 75 12.76 98
UK (England-Wales) 7.15 62 9.67 92
Eire 6.60 24 9.32 35
UK (N Ireland) 6.21 83 9.11 107
Portugal 5.75 11 9.65 7
Spain 5.44 49 9.82 79
Germany (FRG) 4.94 28 9.50 145
Belgium 4.61 24 7.73 70
Italy 4.59 5 7.68 37
Denmark 4.50 56 6.75 121
Netherlands 4.47 44 6.33 113
Greece 1.68 -1 2.07 -13

*This does not include Luxembourg due to the very small number of reported cases
tRates are per 100 000, age standardized to the world population, and are based on years for which data are available
between 1985-1989
ASR=Age standardized rate

Table 2. All-ages age standardized and truncated (35-64 years) mortality rates for women in the European Community and
changes in rates between 1960-1964 and 1985-1989

All ages ASR* % Change Truncated rate* % Change
Country (1985-1989) (1960-1964 to 1985-1989) (1985-1989) (1960-1964 to 1985-1989)

UK (Scotland) 4.03 27 4.55 14
Eire 3.62 2 4.11 -26
UK (England-Wales) 3.03 28 3.42 17
UK (N Ireland) 2.86 18 3.34 8
Netherlands 1.46 17 1.77 92
Denmark 1.32 3 1.73 166
Portugal 1.24 -30 1.34 -49
Belgium 1.06 0 1.41 41
France 1.02 -9 1.53 49
Germany (FRG) 0.80 -23 1.18 57
Italy 0.75 -14 0.88 -13
Spain 0.68 -37 0.69 -49
Greece 0.48 -31 0.59 -45

See Table 1 for key to Table
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Figure 1. Oesophageal cancer mortality rates in Scotland
and England/Wales between 1911 and 1989. A=Males
(Scotland); + =females (Scotland); \v =males (England and
Wales); x =females (England and Wales)

exceeded that in England and Wales by around 2 per
100 000 (Figure 1).

Oesophageal cancer occurrence
by histological type
Although rates are increasing of cancer of the
oesophagus in the UK, different patterns of change
are seen when considered by histological type. In
the West Midlands, the rate of squamous cell
carcinoma of the oesophagus increased from 1.9 to
2.1 per 100 000 between 1962 and 1981 while
adenocarcinoma of the oesophagus showed a sixfold
increase over the same time period from 0.1 to 0.6
per 100 00010. Similar results have been reported
using SEER (Surveillance, Epidemiology and End
Results) data from nine areas of the USA. Between
1976 and 1987 in men, there was little change in
the incidence of squamous cell carcinoma of the
oesophagus, while rates of adenocarcinoma more than
doubled11. By 1984-1987, adenocarcinoma accounted
for 34% of all oesophageal cancers among white
men in these areas. In Connecticut squamous cell
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carcinoma of the oesophagus has been declining while
for adenocarcinoma a fivefold increase has been
recorded for men and a threefold increase for
women'2.

There is evidence therefore of differing rates of
change in incidence when analysed by squamous and
adenocarcinoma histological sub-types. There may,

however, be difficulty in determining the exact
site of origin of tumours occurring around the
oesophago-gastric junction. Therefore it is useful to
consider the analyses of data relating to oesophageal
adenocarcinoma with adenocarcinoma of the gastric
cardia. Powell and McConkey'0 found that in the
West Midlands while gastric cancer incidence had
decreased from 19.2 to 15.3 per 100 000 between
1962 and 1981, the incidence rate of cardia tumours
increased from 0.7 to 2.0 per 100 000. This increase
could not be accounted for by changes in the
number of site unspecified tumours. Using the USA
SEER data, increases between 1976 and 1987
in gastric cardia cancers were 4.3% per annum for
Caucasian men and 4.1% per annum for Caucasian
women. The rate of increase of adenocarcinomas
of the oesophagus and gastric cardia, when considered
together over this period outpaced increases at all
other sites".

Analytical epidemiology
In European countries the consumption of alcohol and
tobacco is believed to be responsible for the majority
of cases ofoesophageal cancer. The joint attributable
risk in men ofthe two factors was estimated to be 84%
from a case-control study in Northern Italy"3 and 87%
in Northern France'4. In women the attributable
risks found for alcohol and tobacco are lower, being
40% in Northern Italy".

Alcohol and tobacco
The high risk of oesophageal cancer in occupational
groups employed in the liquor trade has been known
for many years; Young and Russell in 192615 found
an excess of such deaths among brewers, inn keepers
and publicans, beer bottlers and cellarmen.
Studies of the cause of death amongst male alcoholics

have shown a greater than expected number of
deaths from cancers of the oesophagus. Such studies,
however, while providing evidence of a possible
association between alcohol and oesophageal cancer

have been unable to take account of potential
confounding factors.
One of the first studies to control for confounding

factors such as age and tobacco consumption was

conducted by Schwartz et al. in 1962 in Paris'6.
The excess of alcohol drinkers amongst oesophageal
cancer cases remained and subsequent case-control
studies consistently demonstrate dose-risk relationships
between oesophageal cancer risk and increasing
alcohol consumption after controlling for cigarette
smoking. Additionally, it has been found that there
is an increasing risk with increasing consumption
of alcohol even amongst non-smokers'7"18. The
International Agency for Research on Cancer (IARC)
working group reviewing evidence on oesophageal
cancer and alcohol drinking concluded

Epidemiological studies clearly indicate that drinking of
alcoholic beverages is causally related to cancer of the
oesophagus. There is no indication that the effect is
dependent on type of beverage19.

Major cohort (prospective) studies consistently report
associations between cigarette smoking and the risk
of oesophageal cancer. The risk appears to be around
four to fivefold for smokers when compared with non-
smokers. Similar results have been obtained from
case-control studies with a dose-risk relationship often
present after controlling for possible confounding
factors such as alcohol. The effects of tobacco
smoking have been noted also amongst abstainers and
consumers of low amounts of alcohol17'18, while the
effect of black (air-cured) tobacco has been estimated
to be around two to three times that of blond (flue-
cured) tobacco20. The IARC working party on
Tobacco Smoking concluded that:

Tobacco smoking is an important cause of... oesophageal
cancers. Pipe and/or cigar smoking appears to increase the
risk of these cancers to approximately the same extent as
cigarette smoking. The risks ofthese cancers associated with
cigarette smoking are substantially increased in conjunction
with high-dose exposure to alcohol2".

The joint effects of alcohol and tobacco have generally
been found to be multiplicative. Data from a case-
control study conducted in Ille-et-Villaine14, a high
risk area of France, showed risks to increase with
increasing alcohol consumption across each tobacco
consumption level and similarly for tobacco consump-
tion across each level of alcohol intake. None of the
major studies conducted on oesophageal cancer
however have provided information on the change in
risk with cessation of either tobacco or alcohol habits,
taking into account previous consumption levels.
Finally, although tobacco and alcohol have been

implicated also in adenocarcinoma occurring around
the oesophago-gastric junction22-24 other studies25-27
have found no association or an effect which is less
than for squamous carcinoma.

Other factors
While tobacco and alcohol are the most important
known aetiological factors in European countries for
cancers of the oesophagus, dietary factors are also
thought to play a role, especially in women among
whom tobacco and alcohol apparently are responsible
for a lower proportion of cases. Neither alcohol nor
tobacco are as important aetiological factors in areas
of the world with the highest incidence rates.
The Paterson Brown-Kelly (Plummer-Vinson)

syndrome which includes postcricoid dysphagia and
hypochromic anaemia was previously common in
Northern Europe and almost endemic in rural parts
of Sweden28. The syndrome was associated with
nutritional deficiencies, and Ahlbom in 193629 found
that many patients presenting with cancers of the
upper aerodigestive tract had signs of this syndrome.
Wynder et al.30 concluded that previously high
incidence rates of upper alimentary tract cancers in
Swedish women could at least partly be explained by
the high prevalence of the Paterson Brown-Kelly
syndrome, and although its prevalence is now thought
to be low, modern epidemiological studies find higher
risks with deficiencies ofvitamins (eg vitamins A and
C) or trace metals (eg zinc and copper)31 32. Consistent
evidence has also arisen from case-control studies that
high consumption of fresh fruit and vegetables
reduces the risk of oesophageal cancer while some but
not all additionally report reduced risks for high
intake of fresh meat and/or dairy products.
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Although occupational factors in the aetiology of
oesophageal cancer have traditionally focused on the
excess of the disease amongst those employed in
the liquor trade; several reports have noted an excess
amongst metal workers. Originally Young and Russell
in 192615 found excesses amongst plumbers; brass
and bronze workers; tool, scissors and file makers. The
increased risk amongst plumbers has been found also
more recently33 and although it would be necessary to
take into accountknownrisk factors before drawingfirm
conclusions, it may be that exposure to metal dusts and
fumes leads to an increased risk ofoesophageal cancer.
Finally the condition where the squamous epithelium

which normally lines the distal oesophagus is replaced
by columnar epithelium (Barrett's oesophagus) is
believed to result in an increased risk ofoesophageal
adenocarcinoma34. The true prevalence of this con-
dition is unknown but a recent estimate of 7.4/1000
was based on almost 15000 consecutive patients
presenting for initial evaluation of a variety of upper
gastrointestinal conditions35. The risk of oesophageal
adenocarcinoma with Barrett's oesophagus has not
been well documented since many estimates have
come from studies where the presence or absence of
the change in the mucosa has been made at the time
ofcancer diagnosis. Currently available data estimate
the risk to be around 30 to 40-fold in subject's with
this condition36 although prospective studies will be
required to obtain a more accurate assessment ofrisk.

Conclusions
In global terms, countries of the EC exhibit low rates
ofoesophageal cancer; the exception to this being males
in France. Within the EC among men, the UK exhibits
relatively high rates, and among women, the UK and
Eire have rates double other EC countries. The rates of
oesophageal cancer have been increasing during the
previous 40 years in both men and women in the UK,
although there may have been a greater increase
in adenocarcinoma compared with squamous cell
carcinoma. The reasons for such increases in the UK
are not clear, especially since the aetiological factors
related specifically to adenocarcinoma ofthe oesophagus
and oesophago-gastric junction have been little studied.
While tobacco and alcohol are known to be important
factors in the aetiology ofoesophageal cancer, changes
in the consumption of such agents cannot be related
well to changes in mortality from the disease37, and it
may be that previously considered less important
factors such as nutrition and the interaction of
nutrition with tobacco and alcohol should be the focus
of future studies of oesophageal cancer in Europe.
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