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Abstract
Objective: To examine the relation between different
types of alcoholic drinks and upper digestive tract
cancers (oropharyngeal and oesophageal).
Design: Population based study with baseline
assessment of intake of beer, wine, and spirits,
smoking habits, educational level, and 2-19 years’
follow up on risk of upper digestive tract cancer.
Setting: Denmark.
Subjects: 15 117 men and 13 063 women aged 20 to
98 years.
Main outcome measure: Number and time of
identification of incident upper digestive tract cancer
during follow up.
Results: During a mean follow up of 13.5 years, 156
subjects developed upper digestive tract cancer.
Compared with non-drinkers (drinkers of < 1
drink/week), subjects who drank 7-21 beers or spirits
a week but no wine were at a risk of 3.0 (95%
confidence interval 1.5 to 6.1), whereas those who had
the same total alcohol intake but with wine as >30%
of their intake had a risk of 0.5 (0.2 to 1.4). Drinkers of
> 21 beers and spirits but no wine had a relative risk
of 5.2 (2.7 to 10.2) compared with non-drinkers,
whereas those who drank the same amount, but
included wine in their alcohol intake, had a relative
risk of 1.7 (0.6 to 4.4).
Conclusion: A moderate intake of wine probably
does not increase the risk of upper digestive tract
cancer, whereas a moderate intake of beer or spirits
increases the risk considerably.

Introduction
Several epidemiological studies have found a strong
association between alcohol intake and the cancers of
the upper digestive tract: oropharyngeal and oesopha-
geal cancers.1–3 We have shown that mortality from all
causes depends on the type of alcohol ingested. The
decreased mortality among wine drinkers was attribut-
able to cardiovascular as well as to non-cardiovascular
deaths.4 In Denmark, as in other Western countries,
cancer is the most common non-cardiovascular cause
of death.

The increased risk of cancers of the oropharynx
and the oesophagus is attributed to the exposure of the
surfaces of these organs to high concentrations of
alcohol.5 Wine contains several components with pos-
sible anticarcinogenic effect—these may exert their
action locally in parallel with the possible effect of
ethanol.6 One of these compounds, resveratrol, has
recently been shown in an experimental study to
inhibit the initiation, promotion, and progression of
tumours.7

We examined the effect of intake of beer, wine, and
spirits on the incidence of upper digestive tract cancers

in a population based series of prospective cohort
studies.

Methods
Population
The Copenhagen Centre for Prospective Population
Studies coordinates three comprehensive Danish pro-
grammes of prospective population studies: the
Copenhagen city heart study, the Copenhagen male
study, and the Copenhagen county centre of
preventive medicine (formerly, the Glostrup popula-
tion studies)—the latter including the MONICA project
(an international study conducted under the auspices
of the World Health Organisation to monitor trends in,
and determinants of, mortality from cardiovascular
disease). The Copenhagen city heart study and the
Glostrup population studies were age stratified and
randomly selected from defined areas in greater
Copenhagen, and the subjects in the Copenhagen
male study were from 14 large workplaces in
Copenhagen. Mean participation rate was 80%
(69-88%). All population studies included a health
examination and a self administered questionnaire on
various health related issues, including alcohol intake,
smoking habits, and school education. The answers to
the questionnaires were checked by the staff during the
examination. Detailed descriptions of the studies have
been published previously.8–10

Questionnaire
Subjects in the Copenhagen male study were asked
about an average daily intake of beer, wine, and spirits
on weekdays (Monday to Thursday) and at weekends
(Friday to Sunday). Daily intakes were summed to give
a weekly intake. Participants in the Glostrup popula-
tion studies and the Copenhagen city heart study gave
details of their average weekly intake of each type of
alcoholic drink. One beer contains 12 g of alcohol,
which can be considered to be the amount of alcohol
in a standard alcoholic drink in Denmark. The subjects
reported whether they were “never smokers,” former
smokers, or current smokers. For the analysis, five
groups were defined: never smokers; former smokers
with > 5 years’ smoking; former smokers with <5
years’ smoking; smokers of 1-19 g tobacco/day; and
smokers of >20 g tobacco/day.

Follow up
Patients with cancer were identified by record linkage
between the present populations and the cancer regis-
ter at the Danish cancer registry.11 Vital status of the
population sample was followed until 1 January 1994,
by using the unique person identification number in
the national, central person register. The observation
time for each participant was the period from the date
of the initial examination until 1 January 1994, until
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the date that upper digestive tract cancer was
diagnosed, or until the date of death, emigration, or
disappearance. The cancer was defined according to
the 7th revision of the international classification of
diseases as 140.0 to 149.0 (oral cavity and pharyngeal
cancers) and 150.0 (oesophageal cancers).

Statistical analysis
The data were analysed by means of Cox regression
models, with age as the time scale.12 A first series of
models included sex and total alcohol intake (6 catego-
ries), and first order interactions between these
variables. Smoking habits (5 levels) and educational
level (3 levels) were added to this model. We
constructed a second series of models including the
same covariates as above but using intake of beer, wine,
and spirits instead of alcohol intake. Introduction of a
first order interaction term between beer and spirits,
beer and wine, and spirits and wine implied no signifi-
cant improvement of the fit of the model to the data.
We thus concluded that there was no evidence of inter-
action between the three types of drinks on the risk of
developing upper digestive tract cancer.

Subjects were stratified according to total alcohol
intake per week: (a) < 1 drink (non-drinkers), (b) 1-6
drinks, (c) 7-21 drinks, and (d) > 21 drinks. Relative
risks of upper digestive tract cancer according to
percentage of wine in the total alcohol intake (no wine,
1-30% wine, or > 30% wine) was estimated for these
groups, including the same covariates as above. To
avoid bias because of presence of upper digestive tract
cancer at the time of measuring exposure, the above
mentioned models were repeated after exclusion of the
first two years of the follow up period. This resulted in
no changes in the reported estimates.

Results
During a total of 347 425 person years we found 4987
cases of first identification of cancer; in 156 of these
subjects (follow up 2-19 (mean 13.5) years) the cancer
was located in the upper digestive tract (90 oropharyn-
geal and 66 oesophageal).

Alcohol intake and upper digestive tract cancer
There was a strong dose-dependent increase in risk of
upper digestive tract cancer with increased alcohol
intake, when age, sex, smoking habits, and educational
level were controlled for (fig 1). Compared with
non-drinkers the risk of upper digestive tract cancer
doubled among those drinking 7-21 drinks a week,
whereas drinkers whose intake exceeded 69 drinks a
week had a relative risk of 11.7 (95% confidence inter-
val 4.9 to 27.8). Compared with non-smokers, smokers
of 1-19 g tobacco/day had a relative risk of 5.0 (2.3 to
10.7) and smokers of >20 g tobacco/day had a risk of
7.5 (3.4 to 16.9). No interaction was found between
smoking and alcohol intake, but the number of cases of
upper digestive tract cancer among non-smokers was
quite low. Educational level was not associated with risk
of upper digestive tract cancer (the relative risk was 1.1
(0.6 to 2.0) in the highest level compared with the
lowest).

Beer, wine, and spirits, and upper digestive tract
cancer
In a model including all three alcoholic drinks, intake
of wine tended to reduce the risk of upper digestive
tract cancer, whereas intake of beer and spirits
significantly increased the risk (table 1). However, such
a model has some disadvantages, even if the relation
between one type of drink and upper digestive tract
cancer is adjusted for intake of other types of drinks.
The reference group comprises non-drinkers of one
drink, but they may not be non-drinkers of the other
drinks. Furthermore, mean total alcohol intake in the
upper category (>7 drinks a week) differs with type of
alcohol—for example, beer drinkers had a higher level
of intake than spirits and wine drinkers. We therefore
conducted an analysis of the effect of proportion of
type of alcohol drunk, taking the total alcohol intake
into account.

Subjects were categorised according to both the
percentage of wine in their total alcohol intake and
their total alcohol intake (table 2). The relative risk for
these categories of drinking is shown in figure 2. The
subjects who drank >7 drinks a week and had a high
relative intake of wine had a significantly lower risk.
Among subjects drinking 7-21 drinks a week, those
who drank only beer and spirits had a relative risk of
3.0 (1.5 to 6.1), whereas those who included > 30%
wine in their alcohol intake had a relative risk of 0.5

Table 1 Relative risk (95% confidence interval) of upper digestive tract cancer,
according to intake of beer, wine, and spirits, adjusted for age, sex, smoking habits,
and educational level

No of drinks/week Beer Wine Spirits

0 1.0 1.0 1.0

1-6 1.5 (0.9 to 2.5) 0.8 (0.5 to 1.1) 0.7 (0.5 to 1.1)

>7 2.9 (1.8 to 4.8) 0.4 (0.2 to 0.8) 1.5 (1.2 to 1.9)
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Fig 1 Relative risk of upper digestive tract cancer for differing
amounts of alcohol drunk. Vertical lines show 95% confidence limits
after adjustment for age, sex, smoking habits and educational level
(upper limit for >69 drinks a week is 27.9)
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(0.2 to 1.4). Among subjects drinking > 21 drinks a
week, those who drank only beer and spirits had a rela-
tive risk of 5.2 (2.7 to 10.2), whereas those whose total
alcohol intake comprised > 30% wine had a relative
risk of 1.7 (0.6 to 4.4). In concordance with this, a high
proportion of beer or spirits of the total alcohol intake
implied a higher risk of upper digestive tract cancer
than did a low proportion (table 3).

Discussion
These data confirm the well known association
between total alcohol intake and risk of cancers of
the upper digestive tract.1 3 13–15 Furthermore, the data
show that the carcinogenic effect of alcohol may be
restricted to beer and spirits and may not be present in
wine.

Other studies
The association between type of alcoholic drink and
upper digestive tract cancer has been addressed in sev-
eral retrospective case-control studies with different
results. A common feature of these studies was that the
main type of alcohol drunk was also the type most
strongly associated with risk of upper digestive tract
cancer.16 This could be interpreted as all three types of
drinks (beer, wine, and spirits) having an equally detri-
mental effect. Alternatively, this could be interpreted as
a poor assessment of the intake of two of the three
types of drinks, without proper adjustment for one
type of alcoholic drink when estimating the effect of
another. Moreover, in several studies there were few or
no consumers of one or more of the different types of
drinks.17 The findings of increased risk of upper diges-
tive tract cancer with alcohol intake in countries
predominantly drinking wine seems at first contra-
dictory to our findings. On the other hand, beer and
spirits are also drunk in these countries, thereby
contributing to the increased odds ratios. Furthermore,
the odds ratios for heavy drinkers versus non-drinkers
found in these studies were only doubled, whereas risk
of the same type of cancer from smoking was consider-
ably higher.18 In our study, alcohol was a much stronger
risk factor for upper digestive tract cancer than smok-
ing, with a 12-fold increased risk among heavy drinkers
compared with non-drinkers.

The conflicting results in the case-control studies
may be the result of other methodological shortcom-
ings, such as recall bias, insufficient adjustment for con-
founders,19 and selection bias.16 In case-control studies
the information on alcohol is obtained from patients
weeks, months, or years after the cancer is diagnosed or
by interviewing the relatives after the patient’s death.
The problem of recall bias of the alcohol intake is fur-
ther reinforced by the long latency period between
carcinogenesis and diagnosis. The present population
study is based on prospective studies and so is not bur-
dened by recall bias; the validity of the reported intake
of beer, wine, and spirits seems high.20 Furthermore,
the sensitivity of the questionnaire based information
on average weekly alcohol intake is emphasised by the
very high relative risk among heavy drinkers compared
with non-drinkers (fig 1).

Table 2 Number of subjects (number of cases of oropharyngeal cancer; oesophageal cancer) and mean (SD) alcohol intake,
according to total alcohol intake and percentage of wine in total intake

Drinks per week

% of wine in total alcohol intake

0 1-30 >30

No of subjects
(no of cases)

Mean alcohol
intake

No of subjects
(no of cases)

Mean alcohol
intake

No of subjects
(no of cases)

Mean alcohol
intake

0 5468 (9;6) 0

1-6 1527 (4;1) 3.2 (1.7) 1965 (7;6) 3.8 (1.9) 6062 (10;9) 3.3 (1.6)

7-21 1770 (10;9) 12.0 (3.7) 3148 (10;10) 11.8 (3.6) 3898 (6;0) 12.5 (3.5)

>21 1498 (21;14) 39.0 (22.6) 1709 (8;9) 36.8 (18.0) 1135 (5;2) 38.6 (15.0)

Table 3 Relative risk of upper digestive tract cancer (95% confidence interval),
according to total alcohol intake and percentage of beer and spirits in total intake

% of total alcohol intake

Alcohol intake (drinks/week)

1-6 7-21 >21

Beer:

0 1.7 (0.8 to 3.5) 1.2 (0.4 to 3.6) 1.9 (0.2 to 14)

1-30 1.9 (0.9 to 4.0) 1.7 (0.5 to 6.0) 3.0 (1.0 to 8.7)

>30 2.0 (0.6 to 6.2) 2.1 (1.1 to 4.2) 4.3 (2.2 to 8.4)

Spirits:

0 1.5 (0.9 to 3.1) 4.4 (1.6 to 12) 3.0 (1.3 to 7.2)

1-30 1.8 (0.7 to 4.7) 2.8 (1.2 to 6.8) 7.1 (2.8 to 18)

>30 2.5 (1.0 to 6.2) 2.9 (0.8 to 7.5) 10 (4.4 to 25)

Reference group=non-drinkers (relative risk 1.0)
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Fig 2 Relative risk for upper digestive tract cancer, according to
proportion of wine in total alcohol intake and according to total
alcohol intake. Relative risk is set at 1.0 among non-drinkers after
adjustment for age, sex, smoking habits, and educational level
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Confounders
Consumers of different alcoholic drinks may differ in
other aspects of their lifestyle and thereby be at differ-
ent risk of developing cancer. Heavy drinkers, for
example, were more likely to be heavy smokers, and
heavy smokers experienced a higher risk of upper
digestive tract cancer than non-smokers (7.1 (95%
confidence interval 3.2 to 15.0)). Thus in this study,
smoking was a confounder that was carefully
controlled for in all our analyses. Moreover, there was
no interaction between effects of smoking and effects
of total alcohol intake or type of alcohol drunk on
risk of upper digestive tract cancer. Diet has been
shown to be a risk factor for oesophageal cancer,21 but
we have no data on dietary habits in the Copenhagen
Centre for Prospective Population Studies. On the
other hand, dietary factors such as a high consumption
of fruit and vegetables would have to be strongly asso-
ciated with wine intake and with upper digestive tract
cancer in the present population to be an effective
confounder. To our knowledge, no clear relation
between dietary factors and these variables has yet
been found.

Anticarcinogenic properties of wine
Our findings on the relation between wine and upper
digestive tract cancer are strongly supported by the
recent experimental studies showing that resveratrol,
one of several anticarcinogenic compounds in wine,
inhibits the initiation, promotion, and progression of
tumours.7 22
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Key messages

x Alcohol is a strong risk factor for
oropharyngeal and oesophageal cancer

x The carcinogenic effect of alcohol has been
assumed to be independent of type of alcohol
drunk

x Resveratrol, a substance in grapes and wine, has
been shown to inhibit the initiation, promotion,
and progression of cancer

x Wine drinkers may be at a lower risk of
developing upper digestive tract cancer than
drinkers who have a similar intake of beer or
spirits

Endpiece
Surgical epidemic
The whole history of surgery will scarcely, perhaps,
exhibit such an extraordinary number of new
operations within the same period of time as the
last twelve months have produced. A perfect mania
for operating has existed ever since the first
operation for squinting was declared to be
successful.

JH Curtis, Lancet, 2 April 1841

Submitted by Ann Dally, Wellcome Institute
for the History of Medicine
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Why wine might be less harmful than beer and spirits

Alcoholic drinks are well known to have carcinogenic
properties, and several possible mechanisms have been
postulated to explain this. In general terms ethyl alco-
hol slows down protein synthesis. One obvious conse-
quence of this is that cell repair mechanisms will be
inhibited, which could lead to malignant changes. A
synergy between alcohol and smoking is also well
documented: heavy smokers who also drink heavily are
many times more likely to develop oesophageal cancer
than non-smokers who drink. In this case the harmful
cellular effects of the chemicals and free radicals that
are present in cigarette smoke are potentiated if the
cells have already been damaged by chronic exposure
to alcohol. But perhaps a more interesting question is
why beer and spirits are strongly associated with upper
digestive tract malignancies, whereas wine is appar-
ently not. One hypothesis involves the action of nitro-
samines. These are substances that are found in most
alcoholic drinks and which become carcinogenic when
metabolised. Among alcoholic drinks, beer usually
contains the highest concentrations of nitrosamines
(although the concentrations have declined in recent
years as a result of changes in malting); distilled spirits
also contain them, but at a lower concentration than
beers. Typically, wines contain insignificant concentra-

tions of nitrosamines. Animal studies have shown that
the presence of ethyl alcohol blocks the metabolism of
nitrosamine in the liver (usually mediated by
cytochrome P-450). As a consequence, the nitro-
samines are left intact and free to circulate to other
organs, such as the kidneys and oesophagus, where
they can be activated into carcinogens. A second line of
research supports this theory. Scientists have looked at
people who do not have cancer but who live in places
with a high prevalence of oesophageal cancer
associated with alcohol consumption—such as China
and northern France. These people have been found
to have a pattern of DNA damage in their oesophageal
cells that is closely similar to that known to be caused
by exposure to nitrosamines. In addition, the types and
sites of mutation of the p53 gene (the tumour suppres-
sor gene) that are commonly found within oesopha-
geal cancer cells also reflect the pattern of DNA
damage inflicted by nitrosamines. This confirms
nitrosamine-like exposure in cases of oesophageal
cancer and could explain why beer and spirits cause
more cases of upper digestive tract malignancy than
wine.
Abi Berger Science editor, BMJ

Population based case-control study of sick leave in
postmenopausal women before diagnosis of
hyperparathyroidism
Ewa Lundgren, Eva Szabo, Sverker Ljunghall, Reinhold Bergström, Lars Holmberg, Jonas Rastad

Abstract
Objective: To analyse sick leave in women at risk of
primary hyperparathyroidism before its diagnosis.
Design: Case-control study nested within a screened
cohort of postmenopausal women. Cases were
women with hyperparathyroidism without prior
knowledge of their disease and no traditional
symptoms or complications. Controls were women
from the screened population without
hyperparathyroidism.
Setting: Population based screening within a Swedish
community.
Subject: 48 case-control pairs of women aged 55-70
years.
Main outcome measure: Sick leave during the 5 years
before diagnosis.
Results: Total duration of sickness benefits was longer
in the cases than controls, and this discrepancy
included sick leave on full time or half time and for
periods of longer than a week. Cases had an increased
risk of sick leave more than half of the investigated
time compared with controls (odds ratio 12). Doctors’

certificates showed that the overrepresented sick leave
in the cases related mainly to cardiovascular diseases.
Conclusion: Asymptomatic mild primary
hyperparathyroidism in postmenopausal women is
accompanied by a previously unrecognised morbidity,
which has consequences for clinical management of
the disorder and its impact on the health economy.

Introduction
Postmenopausal women are at risk of primary
hyperparathyroidism, and many seem to have only
mild or no symptoms of the disorder.1–3 On the basis of
assumptions of a generally benign disease course, sur-
veillance has been advocated in asymptomatic women
with uncomplicated hypercalcaemia of a mild to mod-
erate extent.4 Detailed evaluation of such patients has
shown that they have uncharacteristic symptoms of
tiredness and other psychological symptoms, which
can improve after parathyroid surgery.5 6 Analyses of
the outcome of conservative follow up and surgery
may be distorted by patients’ knowledge of the
existence of a treatable disorder. We carried out a
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