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Abstract

Introduction: Prevention of cancer has been identified as a
major public health priority for Europe, and alcohol is a lead-
ing risk factor for various types of cancer. This contribution
estimates the number of cancer cases that could have poten-
tially been averted in 2018 in 4 European countries if an in-
creasein alcohol excise taxation had been applied. Methods:
Current country and beverage-specific excise taxation of 4
member states of the WHO European Region (Germany, Ita-
ly, Kazakhstan, and Sweden) was used as a baseline, and the
potential impacts of increases of 20, 50, and 100% to current
excise duties were modelled. A sensitivity analysis was per-
formed, replacing the current tax rates in the 4 countries by
those levied in Finland. The resulting increase in tax was as-
sumed to be fully incorporated into the consumer price, and

beverage-specific price elasticities of demand were ob-
tained from meta-analyses, assuming less elasticity for heavy
drinkers. Model estimates were applied to cancer incidence
rates for the year 2018. Results: In the 4 countries, >35,000
cancer cases in 2018 were caused by alcohol consumption,
with the highest rate of alcohol-attributable cancers record-
ed in Germany and the lowest in Sweden. An increase in ex-
cise duties on alcohol would have significantly reduced
these numbers, with between 3 and 7% of all alcohol-attrib-
utable cancer cases being averted if taxation had been in-
creased by 100%. If the 4 countries were to adopt an excise
taxation level equivalent to the one currently imposed in
Finland, an even higher proportion of alcohol-attributable
cancers could be avoided, with Germany alone experiencing
1,600 fewer cancer cases in 1 year. Discussion/Conclusion:
Increasing excise duties can markedly reduce cancer inci-

dence in European countries. ©2020 The Author(s)
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Introduction

Reducing the health burden caused by cancer is a top
European health priority. Indeed, the European Union
(EU) issued a European plan to fight cancer [1], which
stressed prevention as one of its 4 pillars. Similarly, the
World Health Organization (WHO) Regional Office for
Europe, whose member states also include Eastern Euro-
pean countries outside of the EU and Central Asian coun-
tries, has established the prevention and control of non-
communicable diseases, especially cancer, as a public
health priority [2, 3]. Further, numerous key organiza-
tions of the European Public Health Alliance issued a
joint statement in 2020 placing prevention at the heart of
Europe’s Beating Cancer Plan [4].

Alcohol use is one of the major causes of cancer [5, 6],
particularly in Europe, which has the highest level of al-
cohol consumption globally [7] (for the alcohol-attribut-
able cancer burden, see [8, 9]). In a comprehensive study
comparing the impact of different risk factors on the in-
cidence of cancer, alcohol was found to be the second
leading cause of cancer in France after tobacco smoking
[10].

Effective and cost-effective alcohol control policies
can decrease the burden of disease caused by alcohol use
[11, 12]. Increasing the price of alcoholic beverages by
increasing alcohol-specific taxation is the most effective
such policy in terms of costs involved and the time re-
quired for implementation. Accordingly, this study esti-
mated the effect of increasing excise taxation by 20, 50,
and 100% on cancer incidence in 4 member states of the
WHO European Region: Germany, Italy, Kazakhstan,
and Sweden.

Materials and Methods

Selection of Countries

Four countries were selected to assess the effects of increasing
excise taxes on cancer incidence based on their differing levels and
patterns of alcohol consumption and alcohol policies. The 4 coun-
tries include Germany, Italy, Kazakhstan, and Sweden.

Germany, a high-income country, where beer is the most con-
sumed beverage [13] was selected since it has one of the highest
levels of alcohol use globally [7] (level of alcohol use is usually ex-
pressed in adult alcohol consumption per capita - APC - in litres
pure alcohol [14]) and liberal alcohol control policies, including
low taxation rates [15], resulting in high affordability of alcoholic
beverages [16].

Italy, another high-income country, where wine is the most
frequently consumed beverage [13], was selected due to its rela-
tively liberal alcohol control policies similar to Germany’s [15] but
in combination with a much lower APC compared to Germany.
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The current lower levels of alcohol use resulted after several de-
cades of continued decrease, related to industrialization, globaliza-
tion, and social measures of control, which, among other causes,
have reduced the tradition of consuming alcohol with both lunch
and dinner on the same day [17].

Kazakhstan, an upper middle-income country, was selected
due to its large Muslim population (about 70% Muslims [18]) and
therefore its high prevalence of abstainers [7]. However, similar to
Eastern European countries, the volume of alcohol consumed by
drinkers is relatively high, and the preferred beverage is spirits
[13]. Furthermore, within the last decade, several of the WHO
“best buy” policies for alcohol control have been implemented in
Kazakhstan, resulting in relatively high rates of taxation (see below
and [15]).

Sweden, a high-income country, was selected due to its rela-
tively low APC (lower than the average EU country) and due to a
switch in patterns of drinking in the last decades from spirits to
wine as the preferred beverage [13]. Sweden traditionally has re-
strictive alcohol policies [15]. An overview of alcohol indicators for
the 4 selected countries is provided in online supplementary Ap-
pendix Table Al; for all online suppl. material, see www.karger.
com/doi/10.1159/000511899.

Building Different Taxation Scenarios

Since the main objective of this study is to see how many cancer
cases could have been averted by increasing excise taxes on alcohol,
the first step was to obtain information on the current taxation
policies and the mean price per litre of each alcohol beverage type,
to determine the percentage of the price represented by tax. For the
3 countries that are part of the EU, the current duties for alcohol
are available at [19] and the data on the mean price have been ob-
tained from the Statista webpage [20]. For Kazakhstan, we relied
on government data, from the national taxation plan, for the level
of excise duties [21] and for a number of sources for current pric-
es (see online suppl. Appendix). An overview of all data and pro-
cedures can be found in the online supplementary Appendix.

Alcoholic beverages were categorized into 3 major groups:
beer, wine, and spirits. In order to evaluate the mean proportion
of the alcohol tax for each type of alcohol beverage, the mean per-
centage of pure alcohol for each beverage was assumed to be 5,
12.5, and 40% for beer, wine, and spirits, respectively (same as-
sumptions as in [13]). Alcohol excise taxation statistics, by country
and beverage type, are outlined in Table 1.

In this study, 3 different scenarios were simulated to determine
the effects after excise taxes for each of 3 main alcoholic beverage
types are increased by 20, 50, and 100% (for similar analyses, see
[11, 12]). To apply an increase in excise duties to wine for Ger-
many and Italy, where there is currently no such taxation (see Ta-
ble 1), the same tax percentage as for beer was assumed (i.e., a
cheap taxation rate was applied).

Producers were assumed to pass the cost of the tax increase di-
rectly on to the consumer by increasing their alcoholic beverage
prices by exactly that amount [22]. The price change (AP) will
therefore increase by Ti*0.2, Ti*0.5, and Ti*1, respectively, where
Ti is the current tax.

After estimating the impact of price increases on consumption,
the impact of consumption on cancer was modelled. The relation-
ship between the former parameters is usually called price elastic-
ity (Formula (1); see [23], for a definition). Price elasticity is an
economic measure of the change in the quantity demanded or pur-
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Table 1. Percentage of excise duty over the mean price per litre of the finished product for each alcoholic beverage type

Country Beer Wine Spirits

mean price (€/L) % tax mean price (€/L) % tax mean price (€/L) % tax
Germany 2.34 4.0 7.01 0 16.47 31.7
Italy 3.34 10.7 10.92 0 16.85 24.6
Kazakhstan® 0.93 12.2 5.19 1.4 5.84 35.0
Sweden 5.68 16.5 23.25 10.4 65.67 29.1

2 Exchange course: 1 EUR =500 KZH (July 31, 2020).

Table 2. Percentage of preference for each alcoholic beverage type and modelled price elasticity for non-heavy drinkers

Country Beer Wine Spirits

% preference elasticity % preference elasticity % preference elasticity
Germany  54.1 -0.36 (-0.48 to -0.24)  27.6 -0.60 (-0.72to -0.48)  18.4 -1.20 (~1.4 to ~1.00)
Italy 21.5 -0.60 (-0.72to -0.48)  68.0 -0.36 (-0.48 to -0.24)  10.5 -1.20 (~1.44 to -0.96)
Kazakhstan 37.9 ~0.60 (-0.72 to —0.48) 3.6 -1.20 (-1.44 t0 —0.96)  58.5 ~0.36 (~0.48 to —0.24)
Sweden 38.2 ~0.60 (~0.72 to —0.48)  45.6 ~0.36 (-0.48 to —0.24)  16.2 ~1.20 (~1.44 to —0.96)

Values given in parentheses are 95% confidence intervals.

chased of a product in relation to its price change, which is math-
ematically described in Formula (1):

E=AQ/AP

where E = elasticity, Q = quantity of a product demanded or pur-
chased; and P = price.

This formula expresses the proportion of consumption change
given a price change. Thus, a value of —0.5 in our context indicates
that for a proportional increase in price of 10%, consumption will
decrease by 5%. We have obtained the values for price elasticity,
which tend to vary based on beverage type, from previous meta-
analyses [24, 25].

Prior meta-analyses have shown that price elasticities tend to
be similar [25-27]. As indicated above, however, they appear to
differ by beverage type, which seems to be caused by beverage pref-
erence (see Table 2). The price elasticities assumed here are —1.2
(95% CI: -1.44, —0.96), —0.6 (95% CI: —0.72, —0.48), and —0.36
(95% CI: —0.48, —0.24) from the least-preferred to the most-pre-
ferred beverage type in a country (based on [24, 25]). From eco-
nomic theory, it is plausible that the most-preferred beverage
should be more inelastic than others, that is, it should change to a
lesser degree and its values should therefore be closer to zero.

Price elasticity for heavier drinkers - including but not limited to
people with alcohol use disorders [28] — have also been shown to be
lower [26], in part because their inability to stop drinking is one of
the defining characteristics of alcohol use disorders [29]. For heavy
drinkers (defined here as men drinking >60 g pure alcohol/day and
women >40 g/day), we applied the same price elasticity to all cases:
-0.28 (95% CI: —0.37, —0.19; based on a meta-analysis [26]).

Taxation Increases on Alcohol and
Cancer

We have simulated the number of cancers that could have been
averted in 2018 via increasing the duties on alcohol. For this rea-
son, we applied the percentage of changes in exposure to 2008,
since the lag time between exposure and cancer incidence must be
taken into account [30]. Exposure data have been extracted from
Manthey et al. [7].

In order to distinguish the heavy drinkers from other drinkers,
we have simulated the distribution of level of drinking in each
country with the gamma distribution [31, 32]. In simulating this
distribution, we can determine the percentage of alcohol consumed
by heavy drinkers (see online suppl. Table A1 for results). Based on
the drinking distribution, the distribution of beverage preference,
and price elasticities, the decrease in APC following increases in
excise duty can be calculated. For non-heavy drinkers, the decrease
in consumption can be calculated as shown in Formula (2):

APC - APC * %B * %Qb - APC * %W * %Qw - APC * %S *
%Qs = APC(1 - %B%Qb - %W%Qw - %S%Qs)

where %B, %W, and %S are the percentages of consumption of
beer, wine, and spirits, respectively. The %Qb, %Qw, and %Qs are
the percentages of change in beer, wine, and spirits consumption,
respectively. For heavy drinkers, the formula is less complicated,
since there are no differences in elasticities by beverage type (see
Formula (3):

APC - APC * %Qa = APC(1 - %Qa)

where %Qa is the difference in consumption for all drinks.
The overall results of applying the price elasticities on indicators
of consumption can be seen in online supplementary Table A2.
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Table 3. Alcohol-attributable incident cancers in 4 European countries in 2018 (based on [36]) [55]

Country Women Men Total
number rate per number rate per number rate per
1,000,000% 1,000,000 [53]* 1,000,000?

Germany 9,146 101.68 12,834 140.89 21,980 119.53
Italy 3,719 56.79 6,287 94.70 10,006 74.21
Kazakhstan 637 55.35 1,019 126.87 1,655 83.37
Sweden 661 70.51 754 7191 1,416 70.59
All 4 countries combined 14,162 79.58 20,894 118.87 35,057 97.47

@ Age-standardized rates based on Doll et al. [55].

m20% increase m50% increase m 100% increase

able cases, %

—
e

Proportion of new cancer cases
averted among all alcohol-attribut

Fig. 1. Proportion of new cancer cases
averted of all alcohol-attributable cases in
2018 (in %) based on different increases of
excise taxation for alcohol

Germany

Italy Kazakhstan

Country

Sensitivity Analyses

In addition to modelling taxation increases based on the cur-
rent taxation system, we included an Arcadian normal [33], where
we modelled all 4 countries based on the current proportion of
excise taxes on price from Finland, representing the highest levels
of taxation for the most prevalent beverage in the WHO European
Region, beer (for level of taxation, see [19]; for a distribution of
beverage types in the WHO European Region, see [15]).

Deriving Alcohol-Attributable Fractions and Applying Them to

Cancer Incidence

Based on the reduced alcohol use, we determined alcohol-at-
tributable fractions for each cancer type and compared them to the
alcohol-attributable fractions in the baseline scenario. These com-
parisons were made separately by sex and age for all 4 different
scenarios (taxation increases of 20, 50, and 100%, assuming the
taxation level in Finland), for all cancer types, which are causally
related to alcohol. The latter were based on the classification of the
International Agency for Research on Cancer, taking only cancer
types with sufficient evidence for having a causal impact of alcohol
(5, 34]:
— Lip and oral cavity cancer (ICD-10 codes: C00-06)
— Oropharyngeal cancers (ICD-10 codes: C09-10)
— Oesophagus cancer (ICD-10 codes: C15)
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— Colon and rectum cancers (ICD-10 codes: C18-20)
— Liver cancer (ICD-10 codes: C22)

— Female breast cancer (ICD-10 codes: C50)

— Larynx cancer (ICD-10 codes: C32)

The risk functions used for the calculation of the alcohol-attrib-
utable fractions were extracted from the World Cancer Research
Fund (WCRF) Continuous Update Project Expert Report [35] and
Shield et al. [6], and the data for the total number of incident can-
cers came from the GLOBOCAN 2018 database in the Global Can-
cer Observatory [36].

Results

Alcohol is a major risk factor for cancer in Europe (see
above and [37]) and alcohol-attributable cancer cases
were estimated at 21,980, 10,006, 1,655, and 1,416 for
Germany, Italy, Kazakhstan, and Sweden, respectively.
Table 3 gives details about the alcohol-attributable inci-
dent cancers for the 4 countries in 2018, that is, the cancer
cases that would not occur in a world without any alcohol
use. As expected, Germany, the country with the highest
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Table 4. Proportion of cancer cases averted in 2018 in each country for different increases in excise duties for alcohol

Increasing current excise duties by

Increasing current excise duties by

100%

% cancers
averted/all
cancers?®

% alcohol-
attributable
cancers averted

% cancers
averted/all
cancers?®

Country Increasing current excise duties by
20% 50%
% alcohol- % cancers % alcohol-
attributable averted/all attributable
cancers averted cancers? cancers averted
Germany 0.60 (0.50-0.72) 0.08 (0.07-0.10) 1.52 (1.26-1.81)
Italy 0.95 (0.81-1.10) 0.07 (0.06-0.09) 2.38 (2.04-2.76)
Kazakhstan  0.70 (0.56-0.91) 0.10 (0.08-0.14) 1.76 (1.42-2.29)
Sweden 1.38 (1.18-1.65) 0.12 (0.10-0.14) 3.48 (2.97-4.16)

0.21 (0.17-0.25)
0.19 (0.16-0.22)
0.26 (0.21-0.34)
0.29 (0.25-0.35)

3.06 (2.55-3.67)
4.80 (4.10-5.56)
3.57 (2.87-4.67)
7.03 (6.00-8.44)

0.42 (0.35-0.51)
0.37 (0.32-0.43)
0.53 (0.43-0.70)
0.60 (0.51-0.71)

Values given in parentheses are 95% confidence intervals. * The proportion here denotes the cases averted of all cancers from the

following categories: lip and oral cavity, oropharynx, oesophagus, colon and rectum, liver, female breast, and larynx cancers.

Table5. Cancer cases averted in 2018 if each country had implemented the proportion of excise duties to consumer

prices currently used in Finland

Country Number of % Alcohol-attributable % Cancers averted/
cancers averted cancers averted all cancers?
Germany 1,616 (1,284-1,941) 7.35 (5.84-8.83) 1.02 (0.81-1.22)
Italy 791 (697-914) 7.91 (6.79-9.13) 0.62 (0.53-0.71)
Kazakhstan 80 (63-99) 4.85 (3.81-5.97) 0.72 (0.57-0.89)
Sweden 92 (78-108) 6.49 (5.49-7.62) 0.55 (0.46-0.64)

Values given in parentheses are 95% confidence intervals.  The proportion here denotes the cases averted of
all cancers from the following categories: lip and oral cavity, oropharynx, oesophagus, colon and rectum, liver,

female breast, and larynx cancers.

level of alcohol consumption (online suppl. Table A1)
had the highest rate of alcohol-attributable cancer for
both sexes.

In online supplementary Table A3, the total numbers of
incident cancer cases averted for each country are present-
ed after applying the 3 different scenarios of increasing tax-
ation (20, 50, and 100%; see above and online suppl. Ap-
pendix for details). In case of a 100% increase in the alcohol
excise taxes, 673, 480, 59, and 100 new cancer cases would
be avoided in Germany, Italy, Kazakhstan, and Sweden,
respectively. Obviously, the number of incident cancer cas-
es averted depends substantially on the population size of
the country, on the prevalence of drinking, and on the lev-
el of taxation before the increase. However, in a single
country like Germany, if the current very low excise duties
were increased, a substantial number of new cancer cases
could potentially be averted (673 in case of an increase in
excise duties by 100%; see online suppl. Table A3).

However, it is difficult to contextualize and interpret
these absolute number of potential cases averted due to

Taxation Increases on Alcohol and
Cancer

different taxation scenarios. For this reason, in Table 4
and Figure 1, we present estimates of the percentages they
represent out of all the cancer alcohol-attributable cases
(i.e., cancers due to alcohol as presented in Table 3) and
of all cancer cases for cancer types whose risk is increased
by alcohol consumption.

According to this table, since we did proportional in-
creases, the countries in which a higher percentage of
cancer cases due to alcohol could have been averted are
those where the current taxation rate is the highest. Out
of the 4 countries under study, the first such country is
Sweden and the second Italy. Germany is lowest, given its
low overall excise taxation level. If we analyse the percent-
ages of cancers averted over all cancers, again Sweden is
highest, followed by Kazakhstan.

Table 5 gives the results of the sensitivity analyses and
demonstrates what would happen if all 4 countries imple-
mented the same excise taxation for alcoholic beverages
as implemented in Finland (for the derivation of the pro-
portions of consumer price for alcoholic beverage, which
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are determined by excise taxes, see online suppl. Appen-
dix): beer, 41.2%; wine, 14.5%; and spirits, 42.6%.

The results show that marked numbers of incident
cancers could been averted if the Finnish level of alcohol-
specific taxes had been implemented. In Germany, for ex-
ample, >1,600 cancer cases could have been averted in
2018 alone.

Discussion/Conclusion

We have shown that raising prices of alcoholic bever-
ages via increased taxation can reduce alcohol use and
thus potentially avert significant numbers of new cancer
cases. For example, in the scenario with highest increase
in excise duties modelled, between 3 and 7% of all alco-
hol-attributable cancer cases were averted, which trans-
lated for Germany, the country with the lowest taxation
rates at baseline, into 673 cancer cases averted in 2018 (see
online suppl. Table A3). If Germany were to implement
the Finnish level of excise taxes, >1,600 new cancer cases
could have been averted in 2018. These numbers clearly
signal a matter of public health importance, even more so
as other alcohol-attributable morbidity and mortality will
be averted as well (for an overview of alcohol-attributable
mortality, see [6]). Obviously, the absolute number of
cancer cases averted will depend mainly on the size of the
population, the drinking level, and the distribution of
cancers in the respective countries, but the relative sizes
in achievable reduction are similar. Before we discuss the
results further, we would like to point out the limitations
of our approach.

As for all modelling studies, the major limitation lies
with the assumptions underlying the model. While we did
model the impact of alcohol use on cancer in a dose-de-
pendent manner, separated by sex and age groups, 2 pa-
rameters were not available by sex or age: first, we did not
have the distribution of beverage types by sex and age,
and second, we assumed that elasticities were the same for
all groups, defined by sex and age. Modelling these 2 pa-
rameters as though they were universal may have intro-
duced some error. Another point is that the main scenar-
ios were modelled as proportional increases based on cur-
rent levels of excise taxation. This would lead to higher
proportions averted for countries with higher levels of
excise taxation.

As for elasticities, we only differentiated according to
beverage preference and level of consumption. While this
seems justified based on the literature — where major re-
views and meta-analyses found similar elasticities [24-28,
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38] - this also may have introduced some bias. Another
potential bias of our modelling was the lack of modelling
cross-elasticities between alcoholic beverages or between
alcohol and other substances such as cannabis. However,
such cross-elasticities often are found to be small [39]. An
additional difficulty here is the potential increase in un-
recorded consumption [40] as an unintended conse-
quence of taxation increases. While this argument has
been frequently made in past discussions, often by the
alcohol industry [41], recent experiences in Europe do
not seem to indicate a marked increase in unrecorded
consumption as a consequence of taxation increases (e.g.,
in Russia or in Kazakhstan [42, 43]). To avoid such unin-
tended consequences, a stepwise implementation of taxa-
tion and cross-border treaties with neighbouring coun-
tries — to avoid large differences in the price of alcoholic
beverages — might help.

Alcohol use data seem to have relatively few biases in
this region, where the majority is based on recorded con-
sumption (maybe with the exception of the level of unre-
corded consumption in Kazakhstan, which is part of a
region with a traditionally high level of unrecorded con-
sumption [40]). However, considerations of sex- and age-
specific estimates relied on survey data and hence might
have been influenced by underreporting and other biases
[44]. Finally, the dose-response curves between level of
alcohol use and cancer risk seem to be relatively stable as
well in the different meta-analyses.

Alcohol prices can be raised not only through excise
rates but also through other non-alcohol-specific taxes
such as value-added taxes or via minimum unit pricing.
What is important is the reduction of financial affordabil-
ity of alcohol at the population level, and this can be
achieved through different kinds of taxation schemes (for
further discussion, see [23]). Affordability needs to re-
main low over time, and thus, adjustment for inflation of
all taxation relating to alcoholic beverages is needed -
otherwise, alcohol becomes relatively cheaper over time.

Kazakhstan is an interesting case here, as rates of ex-
cise duties and minimum unit prices have, in combina-
tion, increased over time, making alcohol steadily less af-
fordable [43]. This strategy has been proven to be effec-
tive in reducing mortality, especially mortality of
working-age males in Russia and Belarus in the past [42,
45, 46], and there is evidence to suggest that the same re-
ductions in mortality were achieved in Kazakhstan at
least partially through higher alcohol prices [47]. How-
ever, this reduction cannot be attributed to pricing inter-
ventions alone, as several alcohol control measures were
recently introduced in this country [48]. As for value-
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added taxes, while affecting the price, it should be noted
that such taxes usually apply to all foods and thus would
not recover the economic costs related specifically to al-
cohol use. As found in all major studies on the economic
costs of alcohol use, alcohol-attributable costs not only
comprise expenses for the healthcare system but also the
costs of the legal system (e.g., drink-driving and alcohol-
attributable aggression), as well as productivity losses [49,
50]. Based on traditional economic theory (e.g., the con-
cept of Pigouvian tax), all additional costs incurred by
alcohol use (i.e., the so-called externalities [27]) should be
recovered by the state via specific taxation, and value-
added taxes on all consumer goods do not contribute
here. Minimum unit prices are another measure to in-
crease prices at the lower end of the price scale. This in-
tervention has recently been shown to affect heavy drink-
ers in lower socioeconomic strata especially [51]. As a
consequence, adequately set minimum unit prices are im-
portant in the alcohol policy mix but not specifically for
cancer, as this disease category is mainly related to overall
volume of alcohol use and not to irregular heavy drinking
occasions, with relatively flat risk-relation curves [52].

The main result of our analyses is, however, that more
is possible in the prevention of alcohol-attributable can-
cers. More than 4 million people are diagnosed with can-
cer in the WHO European Region each year [36], and
thousands of such cancers could be averted, if all coun-
tries in this region adopted more stringent systems in ex-
cise taxation, or if the EU increased their minimum excise
tax levels (which are as low as 0 EUR for wine).

In Germany, for example, the government could not
only avoid over 1,600 new cancers per year, it could also
increase their tax revenue if they implemented the same
level of excise duties as Finland. And Finland is not an
Arcadian utopia: it is a member of the EU with similar
standards of healthcare and economic power [53]. Imple-
menting Finnish rates for alcohol excise duties would not
only decrease the number of new cancer cases, and sub-
sequently cancer mortality, but also reduce many other
health burdens related to alcohol [52, 54], and thus would
contribute to a reduction in all-cause mortality and to an
increase in life expectancy.
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