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A statistically significant association was also found among 
Finnish men with basic education for medium beer, the esti-
mates being 0.019% (95% CI 0.001% to 0.037%). In contrast, 
an increase (decrease) of 1% in affordability of total alcohol 
was associated with a decrease (increase) of 0.041% (95% CI 
0.006% to 0.076%) in total alcohol-related mortality among 
Swedish women with secondary education. A similar association 
was found for distilled spirits, wine and beer and alcohol-related 
mortality among Swedish women with secondary education and 
for beer and alcohol-related mortality among Swedish women 
combined. Otherwise, we found no association for all men or 
women combined.

VAR models that included the alcohol price index and average 
income separately, instead of the combined measure of afford-
ability of alcohol, and alcohol-related mortality showed that 
impact of price is greater than that of income on alcohol-related 
mortality (online supplementary etable 6 and 7). However, no 
statistically significant association was found.

Discussion
In this large-scale, population-based time series analysis from 
Finland and Sweden, we observed that affordability of alcohol 
and alcohol-related mortality was associated only in certain 
population subgroups and only for certain types of alcoholic 
beverages. Finnish men with secondary education had increased 
mortality rates in response to the increased affordability of total 
alcohol and different types of alcoholic beverages. We also found 
similar effects among Finnish men with basic education for 
medium beer. In contrast, a decrease in alcohol-related mortality 
among Swedish women with secondary education was associated 
with an increase in affordability of total alcohol and different 

types of alcoholic beverages. The increased affordability of 
total alcohol was not related to higher rates of alcohol-related 
mortality among all men or women in Finland or in Sweden.

To our best knowledge, this is the first study on the associ-
ation of affordability of alcohol and alcohol-related mortality. 
However, our results are in accordance with findings from a 
recent study from Australia, which found only a marginal asso-
ciation between affordability of alcohol and alcohol consump-
tion.3 In the same study, beverage-specific analyses on the effects 
of prices instead of affordability show that a 1% increase in the 
price of spirits led to a decrease in consumption of spirits by 
0.03% in the second year. However, this effect disappeared in 
the third year.3 A recent study from Finland also showed a rela-
tively marginal association between minimum prices of alcohol 
and alcohol-related mortality in Finland.4 Among Finnish men 
with a basic education, an increase of 1% in the minimum price 
of alcohol was associated with a decrease of 0.03% in alco-
hol-related mortality, whereas among the most highly educated, 
there were no associations between the minimum prices of any 
beverages and mortality.4 The finding among the basic educated 
is consistent with the findings of this study on affordability of 
medium beer and alcohol-related mortality. Overall, recent 
evidence from Finland seems to indicate that although price 
changes seemed to affect the lowest socioeconomic groups most 
in terms of harm—particularly in absolute terms and among 
men—these effects were sometimes weak and not consistent 
by gender and across different measures of harm.28 Moreover, 
a recent study from Denmark found that, in spite of increases 
in affordability of alcohol in 2006–2011, the overall alcoholic 
liver disease incidence decreased along with per capita consump-
tion.29 The relationship between incidence of alcoholic liver 

Figure 1  Alcohol-related mortality by education among Finnish and Swedish men (upper panels), and Finnish and Swedish women (lower panels) in 
1988–2007 (Finland) and in 1991–2008 (Sweden). Tertiary (solid line), secondary (dotted line) and basic (dashed line) education. q1, first quarter.
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disease and affordability of alcohol was not formally tested in 
this study.

Although the trends in affordability of alcohol and the levels and 
trends in mortality differ largely between Finland and Sweden, 
the overall association between affordability of alcohol and alco-
hol-related mortality was weak in both countries. This relatively 

weak overall association between affordability of alcohol and 
alcohol-related mortality may be accounted for by the fact that 
both Finland and Sweden are high-income countries. Prices of 
alcohol may therefore have not been an obstacle for drinking, not 
even among the less educated, because price elasticities tend to 
be smaller in high-income countries.13 The observed association 

Figure 2  Affordability of alcohol by education among Finnish and Swedish men (upper panels) and Finnish and Swedish women (lower panels) in 
1988–2007 (Finland) and in 1991–2008 (Sweden). Tertiary (solid line), secondary (dotted line) and basic (dashed line) education. q1, first quarter.

Table 2  Orthogonalised impulse response functions from vector-
autoregressive models of the estimated short-term effect of 
affordability of alcohol on alcohol-related mortality according to 
education among men, Finland in 1988–2007 and Sweden in   
1991–2008

Country and 
education Seasonally unadjusted VAR Seasonally adjusted VAR

Lags OIRF 95% CI OIRF 95% CI

Finland

 � Tertiary 1 0.004 −0.028 to 0.036 −0.002 −0.034 to 0.029

 � Secondary 1 0.028 0.004 to 0.053 0.023 0.000 to 0.046

 � Basic 1 0.008 −0.009 to 0.025 0.000 −0.015 to 0.016

 � All 1 0.016 0.001 to 0.030 0.007 −0.005 to 0.019

Sweden

 � Tertiary 1 0.002 −0.096 to 0.101 0.011 −0.068 to 0.090

 � Secondary 3 −0.020 −0.041 to 0.002 −0.020 −0.041 to 0.002

 � Basic 1 −0.022 −0.048 to 0.004 0.006 −0.016 to 0.027

 � All 1 −0.003 −0.022 to 0.017 0.012 −0.003 to 0.028

Model estimates in bold indicate models with a better fit according to Schwarz Bayesian, 
Hannan-Quinn and Akaike information criteria.
OIRF, orthogonalised impulse response function; VAR, vector autoregressive.

Table 3  Orthogonalised impulse response functions from vector-
autoregressive models of the estimated short-term effect of 
affordability of alcohol on alcohol-related mortality according to 
education among women, Finland in 1988–2007 and Sweden in 
1991–2008

Country and 
education Seasonally unadjusted VAR Seasonally adjusted VAR

Lags OIRF  95% CI OIRF 95% CI

Finland

 � Tertiary 1 0.015 −0.064 to 0.094 0.019 −0.080 to 0.084

 � Secondary 1 0.039 −0.019 to 0.098 0.027 −0.031 to 0.085

 � Basic 1 0.026 −0.017 to 0.070 0.023 −0.019 to 0.066

 � All 1 0.028 −0.007 to 0.063 0.023 −0.012 to 0.057

Sweden

 � Tertiary 1 −0.037 −0.238 to 0.163 0.025 −0.011 to 0.160

 � Secondary 1 −0.041 −0.076 to −0.006 −0.019 −0.044 to 0.007

 � Basic 3 −0.021 −0.050 to 0.008 −0.008 −0.038 to 0.021

 � All 3 −0.026 −0.052 to 0.000 −0.019 −0.044 to 0.007

Model estimates in bold indicate models with a better fit according to Schwarz Bayesian, 
Hannan-Quinn and Akaike information criteria.
OIRF, orthogonalised impulse response function; VAR, vector autoregressive.
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between affordability and mortality among Finnish men with 
secondary education is in agreement with results from a study on 
effects of alcohol price changes on alcohol-related mortality in 
Finland, according to which the greatest proportional increase in 
alcohol-related mortality occurred among men with a secondary 
education.7 The finding that alcohol affordability was associated 
with alcohol-related mortality among Finnish men with basic 

education for medium beer may be accounted for their beverage 
preferences and drinking pattern. According to a survey, men 
with a basic education consumed 61% of their total ethanol 
intake as beer.30 Moreover, prevalence for harmful drinking is 
higher among them compared with other educational groups.31

A particular strength of our study is that we were able to use data-
sets of high quality from two different countries. For Finland, we 

Figure 3  Impact of affordability of alcohol total on alcohol-related mortality by education among Finnish and Swedish men in 1988–2007 
(Finland) and in 1991–2008 (Sweden). The graphs for the subgroups from top left to bottom right are as follows: Finnish (A) tertiary education, (B) 
secondary education, (C) basic education, (D) all; Swedish (E) tertiary education, (F) secondary education, (G) basic education, (H) all. Orthogonalised 
impulse response functions based on vector-autoregressive models.
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used the large population-based sample, with an 80% oversample 
of deaths. Yielding information on both underlying and contribu-
tory causes of death, based often on autopsy, these mortality data 
are likely to capture the full range of alcohol-related deaths. The 
Finnish death register, which we used, is highly ranked in interna-
tional comparisons with respect to reliability and accuracy.32 For 
Sweden, we used a total population register with near-universal 
coverage. Therefore, bias because of coding artefacts is an unlikely 

explanation of our results. Moreover, the ability to compare 
Finland and Sweden is a strength; although neighbouring countries 
with many similarities, for example, in terms of welfare-state system 
and high average income, they have also significant differences in 
levels and trends of alcohol-related mortality, trends of affordability 
and in alcohol policy. There has been, for example, a more rapid 
increase in alcohol-related mortality in Finland during the recent 
decades.

Figure 4  Impact of affordability of alcohol total on alcohol-related mortality by education among Finnish and Swedish women in 1988–2007 
(Finland) and in 1991–2008 (Sweden). The graphs for the subgroups from top left to bottom right are as follows: Finnish (A) tertiary education, (B) 
secondary education, (C) basic education, (D) all; Swedish (E) tertiary education, (F) secondary education, (G) basic education, (H) all. Orthogonalised 
impulse response functions based on vector-autoregressive models.
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What this study adds

►► To our knowledge, this is the first study investigating the 
effects of affordability of alcohol on alcohol-related mortality 
across different subpopulations of different countries.

►► Our data suggest that associations between affordability and 
alcohol-related mortality are generally weak, but a stronger 
association was found among Finnish men with secondary 
education.

Alcohol

There are, nevertheless, limitations to this study. First, our 
analysis was stratified by sex and education, but stratified data 
on alcohol consumption, the most evident direct causal factor 
for alcohol-related mortality, were not available. However, 
previous evidence from Finland suggests that heavy drinkers 
are the most sensitive to price decreases in terms of mortality 
and morbidity.7 33–35 This is likely also in the case of afford-
ability for the time-scale we used. Second, like all observa-
tional epidemiological studies, this one was subject to residual 
confounding by unobserved risk factors. Some factors, such as 
unemployment rate, could have contributed to changes in alco-
hol-related mortality. For these factors to bias the estimated 
relation between affordability of alcohol and mortality, their 
temporal variation should coincide with those of affordability 
and mortality. Including confounding factors is therefore less 
relevant in time series models compared with regression models. 
Third, although we have estimated the optimal number of lags 
to include in the analyses, it is not possible to capture the full 
impact of affordability of alcohol on mortality mainly because 
of a long latency period for alcohol-related diseases. It has been 
suggested, for instance, that the full effect of alcohol consump-
tion on liver cirrhosis mortality is distributed over as many as 40 
years.36 However, an earlier study on the health effects of drastic 
policy changes of alcohol in Finland in 2004 on alcohol-related 
mortality showed that the effect of a sudden price change may 
be instant, even in terms of liver cirrhosis.7 In any case, results 
of this study need to be interpreted as short-term rather than as 
long-term effects of affordability of alcohol. Finally, because of 
exclusion of persons aged less than 30 years in this study, future 
research should address the association between affordability of 
alcohol and alcohol-related harm at younger ages.

In conclusion, we investigated the association between afford-
ability of alcohol and alcohol-related mortality stratified by sex 
and education in Finland and Sweden using time series anal-
ysis. Although for affordability of total alcohol, this association 
in general was weak, a stronger association was found among 
Finnish men with secondary education. We also found a similar 

effect among Finnish men with basic education for affordability 
of medium beer. Overall, this study does not give impregnable 
support to the idea that intervening on the affordability of 
alcohol is an effective measure to tackle alcohol-related health 
problems in all contexts and for all social strata. The reasons for 
this are unclear, but the relative desirability and affordability of 
alcohol in relation to other consumption items is likely to play 
a role. In addition to the price instrument preventive actions 
among high-risk groups and measures specifically targeted to 
problem drinkers instead of the whole population also need 
to be considered in order to reduce alcohol-related harm and 
inequalities in alcohol-related mortality.
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