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Comparisons of time series of alco- 
hol consumption with mortality 
trends have a tradition going back 
to the first third of the 20th cen- 
tury 1. The approach has found a 
greater diffusion only with the 
work of Ledermann 2. Time series 
have considerable value in the field 
of alcohol research, not only for 
determining mortality trends, but 
also for testing the influence of 
accessibility, or the impact of legis- 
lation and taxation of alcohol on 
per capita consumption 3-6. 

Time-series analysis in the alcohol 
field is fundamentally limited in 
that, in general, sales data are the 
only readily available source of 
data for assessing per capita con- 
sumption. In Switzerland as in other 
countries sales data are collected 
at the aggregate level and do not 
permit sex-specific analysis. Male 
and female consumption trends 
are generally assumed, therefore, 
to have followed a parallel course. 
Culturally and historically this is 
unlikely, for alcohol consumption 

has its roots deep in cultural mean- 
ings and social norms. Drinking 
norms, however, for both sexes 
have not been, and are not, the 
same 7,s. In traditional societies 
women are largely forbidden the 
"negative liberties" of risking poor 
health by using stimulants 9. Great- 
er equality of rights has brought a 
certain assimilation of roles and 
recreational activities of men and 
women, which is evident also in the 
use of alcohol and tobacco. 
At the beginning of the 20th cen- 
tury, Switzerland had the highest 
consumption (about 22 litres) of 
pure ethanol per year for the popu- 
lation aged over 15 years of any 
country except France 10. 
The present study has been design- 
ed to try to disaggregate by sex 
the longstanding data series on per 
capita alcohol consumption using 
mortality data on liver cirrhosis 
since 1900. For validation more 
detailed data could be obtained 
from cross-sectional surveys of the 
general population carried out 
since 1975. 

Data and methods 

Per capita alcohol consumption 

The Swiss Alcohol Board (SAB) 
issues annual statistics on per capita 
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consumption of alcoholic bever- 
ages in Switzerlandlk These are 
based on statistics of production 
and sales of alcoholic beverages as 
well as on variations in the stocks 
of wine-merchants. The data series 
goes back to 1880 and differenti- 
ates between four types of beverage 
(beer, wine, cider and spirits); be- 
fore 1960, five-year averages were 
used. For better comparison with 
survey data, we refer the consump- 
tion data to the population aged 
over 15 years~L As sales statistics, 
the SAB data contain no figures on 
the alcohol consumption of men or 
women. However, given the gender- 
specific consumption pattern, viz. 
the female preference for wine 1 3  

beverage-specific data obtained 
from sales statistics may be helpful 
for sex-specific disaggregation of 
total per capita consumption. 

Surveys 

The most accurate individual data 
on the alcohol consumption of the 
Swiss population originate from 
the first Swiss Health Survey (SHS) 
carried out by the Swiss Federal 
Statistical Office in 1992/93 with a 
data basis of 10'786 persons 13. The 
Swiss Institute for the Prevention 
of Alcohol and Drug Problems 
(SIPA) had conducted surveys in 
the Swiss population even earlier, 
in 1975, 1981 and 1987, but with 
smaller samples of between 1430 
and 1910 interviews 7,14. 
For technical reasons all four sur- 
veys were limited to the population 
aged 15 to 74 years. Of course, the 
omission of those over 75 years 
results in a biased estimate of total 
population consumption, but as 
this applies to all surveys it can be 
seen as a constant quantity. More 
puzzling for long-time comparisons 
are the different data-collection 
methods used: personal interviews 
in the SIPA surveys and written 
questionnaires for the SHS 15. More- 
over, the 1987 survey was not based 
on true random sampling, and is 
therefore prone to distortion 16. 

All four surveys used similar ques- 
tions as regards drinking patterns, 
different types of beverage, con- 
sumption frequency and consump- 
tion quantity. Samples and samp- 
ling designs have been described in 
more detail elsewhere ~4.~5. 
For the SIPA-surveys the reported 
total consumption by sex has been 
published 7,17. Similarly, for 1975 
and 1981, but not for 1987, bever- 
age-specific consumption data are 
available. However, the beverage- 
specific data for pure ethanol do 
not correspond with consumption 
in beverage-specific litres, nor do 
they add up to the total consump- 
tion. The differences are unsystem- 
atic and are not due to rounding 
errors. 

Mortality statistics 

The collection of mortality statis- 
tics and coding of causes of death is 
centralized at the Swiss Federal 
Statistical Office. Since 1926, diag- 
nosis- and sex-specific mortality 
data have been published annually, 
until 1950 aggregated to ten-year 
age-groups 18 and since 1951 to five- 
year groups ~9. For 1901-1910 and 
1911-1920, averages for ten-year 
age-groups are available 2~ 
Death from liver cirrhosis before 
age 30 is extremely rare; for men 
and women the risk to die of this 
disease increases considerably until 
age 70. As the elderly are often 
polymorbid, the assignment of a 
uni-causal diagnosis is frequently 
not justified. This study has been 
limited to deaths in the 30-79 
years category, therefore. The per 
capita consumption data of the 
SAB cannot be adjusted for varia- 
tions in the population structure 
(age, for instance). Similarly, it was 
decided not to age-standardize mor- 
tality from liver cirrhosis but rather 
to use absolute death counts. 

Methods of disaggregation 

Per capita consumption figures 
derived from sales data were disag- 

gregated by applying the sex ratio 
of cirrhosis deaths in the age cate- 
gory 30-79 years. Because mortal- 
ity data are more variable than 
per capita consumption data, it is 
advisable to average them over 
several years. Here, mortality data 
have been grouped according to 
the periods used for the SAB sta- 
tistics 11. 
Disaggregation of mean consump- 
tion derived from survey data is 
more complex. Except for the 
1992/93 Swiss Health Survey, only 
secondary analysis of published 
data could be used. Three methods 
of disaggregation based on survey 
data, will be described, as follows: 

A) Disaggregation based on mean 
total consumption 
B) Disaggregation based on mean 
consumption after adjustment for 
beverage-specific under-coverage 
C) Disaggregation based on mean 
consumption in different consump- 
tion categories: abstinent; < 20 g! 
day; 20-59 g/day; 60-79 g/day; and 
80 g/day and more. 

As in other countries 21, the projec- 
tion of consumption quantities from 
survey data covers only partially 
the total alcohol consumption esti- 
mated from sales data. A projec- 
tion to the level of per capita figu- 
res of sales statistics requires some 
fairly rigid assumptions. Applying 
the sex ratio of survey data to the 
sales figures (method A) is equiva- 
lent, for example, to the weighting 
of survey data with a constant for 
all survey respondents, namely the 
inverse of the coverage rate. This 
method depends on two underlying 
assumptions: that men and women 
underreported their consumption 
in the same way; and that under- 
reporting increases linearly with 
reported consumption. 
Men and women differ, however, 
in beverage-specific drinking pat- 
terns: beer, for instance, appears to 
be a men's drink 13. Also, beverage- 
specific coverage rates differ con- 
siderably (see below). For these 
reasons, we considered not only an 
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adjustment for undercoverage pro- 
portional to reported overall con- 
sumption, but also a variant that 
uses beverage-specific coverage 
rates (method B). 
As a third method, the percentages 
of drinkers in different consump- 
tion categories (abstinent, < 20 g/ 
day, 20-59 g/day, 60-79 g/day and 
> 80 g/day) was used (method C). 
Its advantage may be that percent- 
ages of drinkers in different cate- 
gories can be estimated more re- 
liably than average consumption 
per category, especially in those 
surveys with low Ns in the highest 
consumption category. However, 
method C has the disadvantage 
that it does not determine which 

value of consumption should be 
applied for individuals in each 
category. The use of category mid- 
points leads to significant biases, 
due to the skewed distribution of 
alcohol consumption 22. In addition, 
the skewness to the left is more 
pronounced for female than for 
male consumption (for illustration 
see data of the 1992/93 SHS - Table 
1). On the average, for the category 
of 20-59 g/day, men and women 
consumed not the theoretical mid- 
point of 40 g/day, but 33.5 g/day 
(men) and 31.1 g/day (women). The 
use of category-midpoints would 
consistently overestimate consump- 
tion, especially among women. 
Regrettably, means per category 

were not published for the earlier 
SIPA surveys. The means of the 
sex-specific categories in the Swiss 
Health Survey (Table i) were there- 
fore applied to all surveys. 

Results 

Male/female ratio of alcohol 
consumption 1975-1992/93 

Given the inconsistencies in the 
published survey results, we de- 
cided to recalculate the mean total 
consumption of pure ethanol from 
the quantities of beverage (Table 
2), resulting in a decrease of the 
ratio between male and female 
mean consumption from 3.27 (1975) 

Women 

(g/day) I/year 

--) --i 
(8.4) 2.41 

(33.5) 1429 
(68.5) 30.78 

(141.6) 54.39 ( 

Table 1. Reported mean consumption (pure ethanol) by consumption category and sex, Switzerland 1992/93. 

M~rl 

i~ 975 1981 

0.0432 
3.27 

1992/93 1981 

.0193 0.0105 

.0161 0.0103 
.0017 0.0008 0.0008 
.0028 0.0022 0.0012 

Women 

1975 

0.0025 
0.0078 
0.0009 
0.0020 

0.0132 0.0398 0.0238 0.0133 
2.98 Z81 

,,~i 0:0017 
0.0056 
0.0003 
0.0009 

#~@a~ 1981 recal~=utated from libes of beverage in M~lfer 1983 (average alcohol content in voI. YQ: cider 4.5 ~, beer 4.8 u wine 1 t ~, spirits 40 ~); 
~the:~obV~oSs~y wrohg figure for the spints consumption by males 1981 has been corrected based on the figures for women and for the total of men and women; 
:I99~/93: caicuM~ion #rom individual data (SHS) by the second author. 

Table 2. Reported daily mean consumption Clitres of pure ethanol) by sex and beverage, Switzerland 1975, 7981, 
and 7992/93, population aged 15-74 years. 
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Table 3. Coverage (%) of per capita consumption according to sales data by beverage, surveys of 1975, 1981 and 
1992/93 (all quantities in litres per year and population aged over 15). 

to 2.81 (1992/93). In this calculation 
it was assumed that undercoverage 
of total sales data compared with 
survey data was proportional for 
both sexes (see section "Data and 
Methods", method A). 
As for total volume, the assump- 
tion of proportionality can be met 
for each beverage. Because cover- 
age rates for beer, the "male bever- 
age", are higher than for wine and 
especially for spirits (Table 3), this 
estimation (method B) resulted in 
a higher proportion of aggregated 
female consumption, and therefore 
lower sex ratios (Table 4). 

Method C - based on consumption 
categories - gave the male/female 
ratio of estimated per capita con- 
sumption as 3.38 (1975), 3.54 (1981), 
3.11 (1987) and 2.81 (1992/93) 
(Table 5). 

Projections of per capita 
consumption based on liver 
cirrhosis mortality 

All survey-based estimations sug- 
gest that the male/female ratio of 
per capita alcohol consumption was 
lower in 1992/93 than in 1975. This 
is largely consistent with the trends 

of liver cirrhosis mortality (Fig. 1 
and Table 6). Table 7 gives an over- 
view of the results of the different 
methods of disaggregation. All four 
calculation methods resulted in an 
estimated mean consumption for 
men of about 21 litres per year for 
1975 and 1981. The 1987 values in- 
dicate a slighter tendency of dimin- 
ishing consumption (method B 
could not be applied for lack of 
beverage-specific data). For 1992/ 
93 the values were lower by about 
13-17% (about 20% for liver cir- 
rhosis mortality) than for 1981. 

Table 4. Estimated daily per capita consumption (litres pure ethanol) by beverage and sex, population aged over 
15years, Switzerland 1975, 1981 and 1992/93. 
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aggregated 

1981 1987 

% aggregated % aggregated 

(3) (1)* (3) (4) (1}* (4) (S) 

a 

1.556 

5.249 

2,082 

7.171 

8.0 12.0 - 

46.6 1.795 55.0 2.118 - 

29.0 4.477 24.0 3.706. 

7.5 2.365 4.1 1.293 

8.9 5.802 4.9 3.194 

100.0 14.439 100.0 10:311 

18.0 - 30.0 

67.3 1.625 59.6 

13.1 1.872 9.0 

1.2 0.369 0.5 

0.4 0.218 0.8 

100.0 4.084 t00.0 3.314 

3.54 :~3.=t2 ...... 

Table 5. Reported alcohol consumption in 1975, 1981, 1987 and 1992/93 by sex and frequency category, apply- 
ing the category means of the SHS 1992/93. 

~ t i o  b 

3.08 

2:68 

2 1 2 4  

Table 6. Sex ratio of liver cirrhosis mortality deaths. 

Mean consumption by women 
seems to have been constant at 
6.5-7 litres per year (with almost 
identical values for 1975 and 
1992/93). An increase in female per 
capita consumption could only be 

hypothesized from the disaggrega- 
tion based on liver cirrhosis mor- 
tality. Methods A and B suggest a 
consumption peak in 1981, which 
is at variance with the results of 
method C. 

Given the similarity of the male/ 
female ratios, it seemed not in- 
appropriate to use liver cirrhosis 
mortality for disaggregating sales 
data by sex for the whole 20th cen- 
tury (Figure 2). Apart from a short 
interruption during the 1920 s, con- 
sumption fell continuously by more 
than half from the beginning of the 
century until the early '40s. After 
this historical lowest point, during 
World War II, it rose again, to a 
maximum of 15 litres per capita in 
1973. Since the early '80s it has 
fallen steadily, at first slowly and 
since 1990 more markedly. 
Beverage-specific trends have been 
only partially parallel. Throughout 
the century half of the total con- 
sumption has been of wine and a 
fifth to a sixth as spirits. Before 
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Liver cirrhosis mortality: moving five-year average of liver cirrhosis deaths in the 
population aged 30-79 years, beginning 1973/77 and 
ending 1990/94. 

Alcohol consumption: method A: projection of the mean daily consumption 
(Table 2) assuming identical coverage rates for men and 
women 
method B: projection of the main daily consumption, 
assuming identical beverage-specific coverage ratios for 
men and w o m e n  (see Table 4) 
method C." projection based on the proportions of five 
consumption categories (see Table 5). 

Figure 1. Male/female ratio of  alcohol consumption and fiver cirrhosis 
mortafiN Switzerland 1975-1992/93. 

the 1950s alcohol consumption in 
form of beer only rarely exceeded 
that of spirits. From 1939/44 to 
1961/65 total alcohol consumption 
(per capita population aged over 
15 years) increased by 3.2 1 of pure 
ethanol; without beer consump- 
tion, the increase would have been 
only 0.9 1. Since then, per capita 
consumption of beer has been 
decreasing again. 
The disaggregation results suggest 
that it was only until the 1930s 

that female and male consumption 
developed in parallel (with a 
slightly steeper decrease among 
women). Variation in total con- 
sumption since 1935, however, 
would have been influenced mostly 
by changes in male drinking pat- 
terns, particularly concerning beer 
consumption. After 1970, male and 
female consumption levels began 
to converge, decreasing significant- 
ly for males but remaining constant 
for females. 

Discussion 

The main findings of this paper 
were that male and female alcohol 
consumption trends should not be 
assumed to be parallel and that the 
proportions for males and females 
can be estimated satisfactorily 
using liver cirrhosis mortality data. 
In Switzerland, the low consump- 
tion during World War II and the 
evident increase until the beginning 
of the '60s seem to have resulted 
above all from the variations in 
consumption of beer by men. The 
decrease in total alcohol consump- 
tion observed since the '70s is also 
most probably due only to men; 
there is no indication of a decreas- 
ing consumption by women. It can 
be strongly assumed, therefore, that 
the women's share of the diminish- 
ing "'alcohol pie" has increased. 
Given the changes over the past 
25 years in the perception and 
interpretation of gender roles, it is 
understandable that female con- 
sumption patterns become increas- 
ingly similar to those of males. This 
is corroborated by the fact that the 
smallest differences between sex- 
specific drinking patterns occur at 
younger ages and in higher social 
classes 13, i.e. two peer groups. 
Similarly, in the last 25 years the 
risk of dying from liver cirrhosis 
has not decreased for women aged 
under 65 years, whereas for men of 
the same age group it has fallen 
by about 40%. More and more, 
alcohol-related mortality in fe- 
males is a feature of richer, urban 
areas 2~. Obviously, drinking pat- 
terns may function as a symbol of 
cultural competence 24 and there- 
fore of female emancipation. It is 
not only in Switzerland that con- 
sumption has decreased signifi- 
cantly only among males: analog- 
ous trends have been described in 
the Netherlands, Norway and Den- 
mark25-27. 
Only few countries have informa- 
tion on the male/female ratio of 
per capita alcohol consumption, 
e.g. Sweden or the Netherlands 2s,28. 
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Coverage of 
sales data a 

Sex ratio b 
(men/women) 

7.5 % 3.27 20'~9 
77 %/72 % 3.05 20;6 
76% 3.38 21,1 

3.34 21 :1 

70% 2.98 
72 %/65 % 2.70 
67 % 3.54 

3.08 

57% 3.12 
2.68 

48% 2.81 
49 %/47 % 2.68 
48% 2.81 

2.24 

e r  year and popu 

"data and metho 
method A: for I 
-~ rates (the first 
Table 3). 

2o. , 
201:3 

Table 7. Estimated per capita consumption by sex and year (1975, 1981, 1987 and 1992/93) (in fitres of pure 
ethanol). 

The figures for these countries are 
lower than our estimates for Swit- 
zerland but mirror to practically 
the same extent the national male/ 
female ratios of liver cirrhosis 
mortality 29. The fact that the sex 
ratios of cirrhosis mortality usually 
are somewhat lower than those 
of alcohol consumption may be 
explained by a higher cirrhosis risk 
for women than for men, given the 
same consumption level 10,30. 
In Switzerland the sex-specific dis- 
aggregation of per capita alcohol 
consumption on the basis of cir- 
rhosis mortality data is so similar to 
that based on data from the surveys 
conducted from 1975 to 1993 that it 
can be considered valid. 
All three disaggregation methods 
based on survey data suggest a 
decrease in the sex ratio of alcohol 

consumption between 1975 and 
1992/93. The partial trends in this 
time span, however, are far from 
being uniform. With method C the 
sex ratio decreased almost linearly 
for about 20% since 1981, which ap- 
proximately parallels the decrease 
in the liver cirrhosis ratio. But the 
1975 ratio, being lower than the 
1981 ratio, did not correspond to 
cirrhosis trends. A finding difficult 
to explain in the trends indicated 
by methods A and B (Fig. 1) is the 
clear decrease in the male/female 
sex ratio between the 1975 and 
1981 surveys compared with its 
later relative stability. The sex ratio 
is very sensitive to variations in 
the coverage rates of spirits and of 
wine, the beverage with the highest 
proportion of the total consump- 
tion. 

From the methodological and 
theoretical point of view the use of 
liver cirrhosis mortality data as well 
as of repeated surveys raises par- 
ticular problems. 
Why, for example, should the rela- 
tively rare deaths from liver cirrho- 
sis, which usually occur only after 
long-lasting heavy consumption (it 
takes 15 to 20 years of heavy alco- 
hol consumption before there is 
clinical evidence of liver cirrhosis), 
permit conclusions to be drawn 
about the cross-sectional average 
consumption of a population in 
which close to 9 out of 10 persons 
consume alcohol 13. 
First, at the population level liver 
cirrhosis mortality proved to re- 
spond almost immediately to varia- 
tions in average consumption 8,31,32. 
Not only in Switzerland, the period 
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men  ~ disaggregation based on consumption categories (method C) 
~_' :~ diseggregation based on liver cirrhosis mortality 

women ~ disaggregation based on consumption categories (method C) 
~ ( ~  disaggregation based on liver cirrhosis mortality 

Basis: per capita consumption (sales data) according to the SAB, referred to the 
population aged over 15years; disaggregation by sex based on the sex ratio of liver 
cirrhosis deaths in the population aged 30-  79 years a, as well as (since 1975) by the 
surveys on alcohol consumption in Switzerland (see Table 7 and text). 
SAB: Swiss Alcohol Board. 

The creation of identical periods for the SAB data was possible only from 1933/38 onwards; the disag- 
gregation of consumption data for 1903/12, 1913/22, and 1923/32 is based on the liver cirrhosis deaths 
in the periods 1901/10, 1911/20, and 1926/32 respectively. 

Figure 2. Alcohol consumption trends in Switzerland since 1903/12, 
by sex. 

of "alcohol penury" during World 
War II saw a clearly decreasing 
trend in mortality from liver cirrho- 
sis. An ecological study covering 
several European countries model- 
led possible time lags from 0 to 
9 years between the trends of alco- 
hol consumption and those of mor- 
tality from cirrhosis: for Switzer- 

land, for males as well as females, 
the best fit was a model with no 
time lag 33. 
Second, ecological studies have 
shown again and again that the 
mean consumption of a popula- 
tion co-varies with the proportion 
of heaviest consumers 34-36. In a 
cross-sectional ecological study the 

proportion of heavy drinkers cor- 
related even then with per capita 
consumption when the proportion 
of total intake by these heavy 
drinkers was excluded from the 
calculations 37. 
Our disaggregation of per capita 
consumption based on cirrhosis 
mortality data has been mainly 
validated with survey results being 
on their part of limited reliability 
and validity. There exists a large 
body of research on the problem 
of underreporting. A more recent 
view of the problem is that probab- 
ly heavy drinkers who deny or hide 
their consumption contribute less 
to the underestimation than occa- 
sional drinkers, who underestimate 
their actual consumption when 
asked about a "typical drinking 
occasion"2~,ss. In general, the 
assumption of linear underreport- 
ing is not less valid than any other 
assumption, such as exponential 
increase in underreporting with 
increasing consumption 39, 40. 
The aggregated consumption from 
cross-sectional surveys usually 
covers only 40-60% of sales data 
and is, therefore, open to criticism. 
This undercoverage has been 
ascribed in the literature to various 
reasons: one is that the heaviest 
drinkers usually have higher non- 
response rates2~,4L The evidence 
often does not support this assump- 
tion, however 42-44. The indications 
are, therefore, that there exist more 
likely reasons for differences in 
coverage rates, and these have to 
do with methods of data collection 
(e.g. face-to-face, telephone or self- 
administered questionnaire 45, 46) 
and with the method of measure- 
ment of mean alcohol consump- 
tion 47. Others have already called 
into question the quality and com- 
pleteness of data and consequently 
also the comparability of the SIPA 
surveys 14,48. The revisions under- 
taken in the present study can be 
seen as only an attempt to approx- 
imate a reality that may be hidden 
forever because the original re- 
cords are not available. The cal- 
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culations are based on relatively 
rigid assumptions, which, more- 
over, were held constant over the 
period 1975-1993. Especially open 
to criticism are the assumptions of 
linear underreporting and of iden- 
tical under-reporting for both sexes 
(consumption constant); under- 
reporting may be higher for women 
than for men 49. 
Nevertheless, given all those un- 
certainties, limitations and qualifi- 
cations, the high concordance of 
the results from all applied me- 
thods of disaggregating consump- 
tion by sex is encouraging and has 
implications for alcohol preven- 
tion. On the average, Swiss men 
still drink two and a half times as 
much as women, but female drink- 
ing should not thereby be over- 
looked. Females are known to have 
lower tolerance for alcohol than 
males, which is why the limits of 
low-risk consumption for women 
have been set at a much lower 
level 5~ The patterns of alcohol- 
related mortality in women (urban/ 
rural-gradient and relatively un- 
favourable trends for younger 
women), as well as the tendency of 
male and female consumption pat- 
terns to converge, pose a challenge 
to future prevention programmes, 
with the need to focus on gender 
roles and the prevention of female 
alcohol misuse. 

Zusammenfassung 

Alkoholkonsurn in der Schweiz irn 20. Jahrhundert 
nach Geschlecht 

Da sich die Geschlechterrollen im Laufe die 
gewandelt haben, ist die Annahme eines, 
schen m&nnlichem und weiblichem AIk 
fertigt Mit dieser Studie sollen for die 5c, 
konsum yon Mann und Frau seit Beginn o 
werden. Leberzirrhose-Mortalit~t und 5u, 
zogen, die auf Verkaufsdaten beruhenden. 
holkonsum nach Geschlecht zu disaggregl~ 
ZirrhosemortaliNt ist anzunehmen, dass 
konsums in der Schweiz nur bis in die 193l 
ter parallel verlief. Das Tief vv~hrend des 
deutliche Konsumzunahme bis zu Beginn 
allem auf Ver~nderungen im Bierkonsum 
Der R~ckgang im Alkoholkonsum seit M~ 
allein durch die M&nner bedingt, w~hrend 
Abnahme hindeutet. Die Tendenz zur Ant 

tigt werden. 
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