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ABSTRACT

Background Prices of alcohol and income tend to
influence how much people buy and consume alcohol.
Price and income may be combined into one measure,
affordability of alcohol. Research on the association
between affordability of alcohol and alcohol-related
harm is scarce. Furthermore, no research exists on how
this association varies across different subpopulations.
We estimated the effects of affordability of alcohol

on alcohol-related mortality according to gender and
education in Finland and Sweden.

Methods Vector-autoregressive time series modelling
was applied to the quarter-annual aggregations of
alcohol-related deaths and affordability of alcohol in
Finland in 1988-2007 and in Sweden in 1991-2008.
Alcohol-related mortality was defined using information
on both underlying and contributory causes of death.
We calculated affordability of alcohol index using
information on personal taxable income and prices of
various types of alcohol.

Results Among Finnish men with secondary education,
an increase of 1% in the affordability of total alcohol
was associated with an increase of 0.028% (95% Cl
0.004 to 0.053) in alcohol-related mortality. Similar
associations were also found for affordability for
various types of alcohol and for beer only in the lowest
education group. We found few other significant positive
associations for other subpopulations in Finland or
Sweden. However, reverse associations were found
among secondary-educated Swedish women.
Conclusions Overall, the associations between
affordability of alcohol and alcohol-related mortality
were relatively weak. Increased affordability of total
alcoholic beverages was associated with higher rates of
alcohol-related mortality only among Finnish men with
secondary education.

INTRODUCTION

Higher prices of alcohol are related to less alco-
hol-attributable harm according to systematic
reviews.! 2 As in the case of many commodities,
prices and income may influence how much people
buy and consume alcohol. Price and income may be
combined into one measure, namely, affordability
of alcohol.

Research on the association between afford-
ability of alcohol and alcohol-related harm is scarce
or non-existent. A recent study based on aggregate
data from Australia found only marginal effects
of affordability of alcohol on alcohol consump-
tion.” Similarly, the association was weak between

minimum prices for alcohol and alcohol-related
mortality in Finland according to a previous
study.* Furthermore, no research exists how the
association between affordability of alcohol and
harm varies across different subpopulations. In
particular, previous literature has shown large and
consistent differences in alcohol-related mortality
and morbidity between educational groups.’”
However, it remains unclear how affordability
has changed in the different education groups and
whether alcohol-related mortality is more sensitive
to affordability changes in some education groups.

Increased affordability may have different effects
on alcohol consumption and harm. On the one hand,
increased affordability may increase alcohol-related
harm because of increased excess consumption, that
is, harmful drinking. On the other hand, increased
affordability may not increase alcohol-related
harm. This could be the case if alcohol consump-
tion does not increase, or if it increased only to the
extent that it remains within the limits of moderate
drinking. Increased affordability may also, instead
of increasing total consumption, influence people’s
choices so that they purchase more expensive
beverages of a better quality,'’ or they purchase
more beverages but instead of consuming more,
store them for later use."!

Possible differential effects of increased afford-
ability can be understood according to principles
of price elasticity of demand which is a measure
of the responsiveness of demand for a product to
change in price. Demand is said to be elastic when
a small change in price producers a large change
in demand.'* Price elasticity of demand tends to be
smaller in countries with high income levels, and
on the other hand, consumers with limited incomes
tend to be more price conscious."”® Furthermore,
for goods that can be stored easily, such as alcohol
beverages, short-run demand may be more elastic
than long-run demand."' One can namely buy large
quantities of such goods, for example, when a
product goes on sale, without increasing consump-
tion but for storing them."’

Therefore, we estimated the association between
affordability of alcohol overall and different
types of alcoholic beverages and alcohol-related
mortality among men and women across three
educational groups in Finland and Sweden using
time series analysis. Analyses on Finland and
Sweden provide a good opportunity to compare
two neighbouring countries with many similarities,
such as high average income, welfare-state system,
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alcohol monopolies that set the retail price for most drinks and
register-based data of high quality, but at the same time great
differences in terms of levels of alcohol consumption and alco-
hol-related harm, with both being higher in Finland.'*"” The
data on affordability of alcohol, based on price indices for alco-
holic beverages and personal taxable income, education and
deaths were derived from nationwide registers. Due to the state
monopolies for selling alcohol and national registers, accurate
information on pricing, disposable income and alcohol-related
mortality is available. Finland and Sweden represent thus ideal
settings for studying the association between affordability and
alcohol-related mortality.

METHODS

Overview of the research design

The present study addresses the association between afford-
ability of alcohol overall and for different types of alcoholic
beverages and alcohol-related mortality among men and women
aged between 30 and 79 across three educational groups in
Finland and Sweden. To do this, we created quarterly (3-month
period) time series data on alcohol-related mortality using indi-
vidual-level Finnish and Swedish national registers. Affordability
of alcohol is a combined measure of price and income for which
the information was obtained from national registers and data
files. These data for the periods 1988-2007 (Finland) and 1991
2008 (Sweden) were analysed by means of vector-autoregressive
(VAR) time series modelling.

Study population

Our mortality data for Finland were based on the individual-level
Statistics Finland Labour Market data covering all residents in
Finland with a linkage to death records during the period 1
January 1988 to 31 December 2007. Statistics Finland provided
a nationally representative 11% sample of the whole data set, the
maximum allowed by data protection regulations covering living
individuals, and an additional oversample of those who died, so
that in total the data covered 80% of all deaths.

We used the Swedish Work and Mortality Database, which
contains linked data from several national Swedish registers. The
data covered the period 1 January 1991 to 31 December 2008.
We restricted the sample in this study to persons aged 30-79
years. The age span 30-79 was chosen because (1) education
is stable in this age group and prior studies indicate that the
majority of alcohol-related deaths occur in this age group,’” and
(2) health among people younger than 30 is not very responsive
to price changes in Finland.”

Follow-up for alcohol-related mortality

Causes of death were classified according to Finnish and Swedish
versions of the International Statistical Classification of Diseases
and Related Health Problems, 9th and 10th revision (ICD-9 and
ICD-10). Alcohol-related deaths were defined as those for which
there was a reference to alcohol on the death certificate as the
underlying or one of the contributory causes of death. Estimating
alcohol-related mortality on the basis of both the underlying and
contributory causes yields more versatile and comprehensive
data than the standard method based solely on the underlying
cause, particularly in Finland, where death certificates record
alcohol intoxication as a contributory cause more frequently
and accurately than in most other countries.'® Frequent use of
medico-legal autopsy is an important factor enabling the proper
attribution of alcohol intoxication as a contributory cause of
death. Medico-legal autopsies were carried out in over 90% of

accidental or violent deaths in people aged under 65 in Finland
in 1987-2003 and in Sweden in 2012" and in over 60% and
54%, respectively, of all deaths among those aged under 65 in
Finland and Sweden in 1987-2003.° 2°

The total pool of alcohol-related deaths used here consists
of the following two main categories: (1) the underlying cause
of death was an alcohol-attributable disease or fatal alcohol
poisoning; and (2) the underlying cause was not alcohol related,
but a contributory cause was an alcohol-attributable disease or
alcohol intoxication (ICD-10 code F100). However, alcohol
intoxication was not included as a contributory cause in the
Swedish data, which likely results in underestimation of alco-
hol-related deaths compared with the Finnish data. The first
group included the following alcohol-attributable diseases:
alcoholic liver disease (K70), alcohol dependence syndrome
(F102), alcoholic cardiomyopathy (1426), alcoholic diseases of
the pancreas (K852 and K860), other mental and behavioural
disorders due to alcohol (F101 and F103-F109), fatal alcohol
poisoning (X45) and a few rarely occurring categories (K292,
G312, G4051, G621 and G721). In the second group, the
underlying cause was cardiovascular disease, accidental falls,
traffic accidents, suicides or other accidents or violence in 8§4%
of the cases.

We used alcoholic liver diseases instead of all liver diseases
because there seems not to be any strong tendency to under-re-
port alcoholic cases in Finland or Sweden: for example, in
Finland in 2006, 98% of deaths due to liver cirrhosis among men
aged under 65 were classified as alcohol related on the death
certificate.”!

Assessment of education

The mortality data were stratified according to gender and educa-
tion. Information on education was obtained from the National
Register of Completed Education and Degrees in the case of
Finland and from the LISA register (Longitudinell integrations-
databas for sjukhusforsikrings- och arbetsmarknadsstudier) kept
by the Statistics Sweden. The three educational categories were
based on the highest educational qualification: basic education
referring to primary or lower secondary education (Interna-
tional Standard Classification of Education (ISCED) codes 0-2),
secondary education referring to upper secondary education
(ISCED codes 3-4) and tertiary education (ISCED 5-6).

Affordability of alcohol

In affordability of alcohol, two concepts, that is, price of alcohol
and personal income, are combined to one measure. The afford-
ability of alcohol was calculated as the average income divided
by the real alcohol price index.® ?* Income, based on the infor-
mation provided by the Finnish tax administration and the
Social Insurance Institution for Finland and by LISA register for
Sweden, was measured as individual taxable income, comprising
all forms of taxable income, including wages, capital income and
taxable income transfers, and excluding certain social benefits
and allowances not subject to taxation separately by sex and
education. We used linear interpolation to convert the yearly
income to the quarterly one.

The retail sales price indices are obtained from the national
statistics. The Finnish series are compiled by the National Insti-
tute for Health and Welfare by combining alcoholic beverage
price indices prepared by the Finnish retail monopoly (Alko) and
the grocery shop alcoholic beverage price indices for low-alco-
hol-content drinks calculated by Statistics Finland using annual
shares of the value of consumption as weights. The Swedish price
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Table 1 Number of alcohol-related deaths and mortality rates per
100000 person-years by education among Finnish (1988-2007) and
Swedish (1991-2008) men and women aged 3079 years

Sex and Finland Sweden
education Deaths Rate Deaths Rate
Men
Tertiary 6100 733 1728 15.8
Secondary 17006 127.6 8605 447
Basic 29188 204.8 12705 80.2
All 52294 144.7 23038 46.9
Women
Tertiary 1321 13.0 632 5.3
Secondary 3041 23.8 2228 1.7
Basic 5928 37.9 2793 17.9
All 10290 27.9 5653 11.6

indices based on data from the Swedish retail monopoly (Syst-
embolaget) are calculated similarly by Statistics Sweden. We used
price indices based on current prices instead of inflation-adjusted
prices. Nominal prices, as opposed to real prices, are simpler
and less vulnerable to unexpected effects resulting from specific
products driving changes in the retail price index.”

Statistical analysis
For the time series analyses, we converted alcohol-related deaths
to quarterly death rates per 100 000 person-years, separately for
men and women across the three educational groups. Mortality
series were not standardised for age because ageing produces
trends in time series and in the analyses these trends can be
removed, usually by differencing the time series.”> We used
VAR modelling to analyse the association between the quarterly
series of affordability of alcohol and alcohol-related mortality.
VAR modelling makes it possible to describe the interaction of
variables through time in a complex multivariate system.”> One
of its main features is its ability to investigate causal relationships
between variables.* %

We applied a two-variable VAR model in the study including
the affordability of alcohol and alcohol-related mortality in the
following two simultaneous equations:

Affordability, = B1o + B11 Mortality,—1 + ... + B1p Mortality,—p
tany Affordability,—y + ... + ayy Affordability,—p + €1,
Mortality, = Poo + Bo1 Mortality,—1 + ... + Bay Mortality,— p+

oy Affordability, 1 + ... + gy Affordability,—p + €9,

where os and Ps are unknown coefficients, t is time, p is a
number of lags and €, and €, are error terms. We show results
that are based on the latter equation. We captured seasonality,
when necessary, by including seasonal dummies as exogenous
variables. We also ran VAR models including alcohol price index
and average income separately, in addition to the combined
measure of affordability, and alcohol-related mortality. We also
performed a sensitivity analysis, including an indicator variable
for a large reduction in Finnish excise tax on alcohol in March
2004.%° However, the estimates changed very little.

Both affordability and mortality series in VAR models need
to be stationary, indicating that there is no systematic change
in mean or variance over time in the series. We performed
the Augmented Dickey-Fuller test in order to explore this

(online supplementary eTable 1). When a series turned out
to be non-stationary, we employed differencing to the series.
VAR estimation requires a lag structure to be specified for the
model, so we used the Schwarz Bayesian information criterion
(SBIC), the Hannan-Quinn information criterion (HQIC) and
the Akaike information criterion (AIC) statistics to determine
the optimal number of lags to include.”” After estimating the
VAR models, we used the SBIC, HQIC and AIC to determine
the choice between competing models. In addition, we calcu-
lated orthogonalised impulse response functions that show
the percentage change over time in mortality in response to
a 1% change in the affordability of alcohol. All analyses were
conducted in Stata/MP V.14.2, and we considered a two-sided p
value of <0.05 significant.

RESULTS

Descriptive results

Table 1 shows that 52294 men and 10290 women in Finland
in 1988-2007 and 23 038 men and 5653 women in Sweden in
1991-2008 died from alcohol-related causes. This means that
849% and 80% of these deaths, respectively, occurred among
men in Finland and Sweden. Mortality rates were approximately
threefold among those with only basic education as compared
with those with tertiary education for Finnish men and women
and Swedish women, but around fivefold for Swedish men.
Figure 1 illustrates that alcohol-related mortality rates in Finland
began to increase among the less-educated men and women, in
particular, in the late 1990s. In Sweden, the mortality rates seem
to change much less. However, a visual inspection shows some
increase among the less-educated Swedes after the beginning of
the 2000s.

Affordability of total alcohol in different educational levels
among men and women in Finland and in Sweden is shown
in figure 2. Affordability of alcohol doubled between 1988
and 2007 among Finnish higher-educated men and women,
whereas the increase was somewhat less pronounced among the
low educated. A remarkable rise in the affordability of alcohol
in Finland in the beginning of 2004 was due to tax cuts of
alcohol following the changes in Finnish alcohol legislation.*
In Sweden, the increase in affordability from 1991 to 2008 was
largest among the highest-educated men, but among women, it
was similar irrespective of the educational level.

Time series analysis of affordability of alcohol on
alcohol-related mortality

The association between affordability of alcohol and alcohol-re-
lated mortality by education among men and women in Finland
and Sweden was assessed using VAR models. To present the
results of these models in an informative and easily understand-
able way, we show the effects of a 1% change in the affordability
of total alcohol on alcohol-related mortality over a period of 10
annual quarters (tables 2 and 3, figures 3 and 4 and online supple-
mentary etables 2-5). These effects are obtained from an orthog-
onalised impulse response functions of the VAR models. Among
Finnish men with secondary education, an increase (decrease)
of 1% in the affordability of total alcohol was associated with
an increase (decrease) of 0.028% (95% CI 0.004% to 0.053%)
in alcohol-related deaths per 100000 person-years. Similar
associations among them were found for distilled spirits, wine,
strong beer and medium beer, the estimates being 0.026% (95%
CI 0.001% to 0.051%), 0.025% (95% CI 0.001% to 0.049%),
0.028% (95% CI 0.003% to 0.053%) and 0.026% (95% CI
0.001% to 0.051%), respectively.
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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.? 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.” A recent study from Finland also showed a rela-
tively marginal association between minimum prices of alcohol
and alcohol-related mortality in Finland.* 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.* 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.*® 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.”” The relationship between incidence of alcoholic liver
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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.

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.'® The observed association

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

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

Country and

education Seasonally unadjusted VAR Seasonally adjusted VAR education Seasonally unadjusted VAR Seasonally adjusted VAR
Lags OIRF 95%Cl OIRF 95%Cl Lags OIRF 95% CI OIRF 95%Cl

Finland Finland
Tertiary 1 0.004  -0.028 t0 0.036 —0.002 —0.034 to 0.029 Tertiary 1 0.015 -0.064 t0 0.094  0.019 -0.080 to 0.084
Secondary 1 0.028 0.004 to 0.053 0.023  0.000 to 0.046 Secondary 1 0.039 -0.019t00.098  0.027 -0.031 to 0.085
Basic 1 0.008  -0.009 to 0.025 0.000 —-0.0151t00.016 Basic 1 0.026 -0.017t0 0.070  0.023 -0.019 to 0.066
All 1 0.016 0.001t0 0.030  0.007 -0.005 to 0.019 All 1 0.028 -0.007 to 0.063  0.023 -0.012 to 0.057

Sweden Sweden
Tertiary 1 0.002  -0.096 to 0.101 0.011 -0.068 to 0.090 Tertiary 1 -0.037 -0.238100.163 0.025 -0.011 to 0.160
Secondary 3 -0.020  -0.041t0 0.002 —-0.020 -0.041 to 0.002 Secondary 1 -0.041 -0.076 to —0.006 —0.019 —0.044 to 0.007
Basic 1 -0.022  -0.048t00.004  0.006 -0.016 to 0.027 Basic 3 -0.021 -0.050 to 0.008 —0.008 -0.038 to 0.021
All 1 -0.003  -0.022t00.017  0.012 -0.003 to 0.028 All 3 -0.026 -0.052 t0 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.

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.

1172 Herttua K, et al. J Epidemiol Community Health 2017;71:1168-1176. doi:10.1136/jech-2017-209636

ybuAdoo Aq paraslold 1senb Aq £20z ‘6 I1dy uo /wod g ydsly:dny woly papeojumoq "2T0Z 1890100 €2 U0 9€9602-LT02-Y28l/9€TT 0T Se paysignd 1suy :yiesH Ayunwwo) [oiwspids ¢


http://jech.bmj.com/

Percent change
)

Percent change
°

Quarter

Percent change

0 5 10
E Quarter
08
04
°
i=J
2
@
S
= O
z
0
e
S
a
-04
-08
0 H 10
Quarter
08
04
°
i=J
2
@
S o
iE
®
e
S
a
-04
-08
0 5 10

Quarter

Figure 3

Percent change

=
g

Percent change

Percent change

Quarter

Quarter

o 5 10
Quarter
04
0
-04
-.08
o 5 10
Quarter

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.

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.” 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.’® Moreover, prevalence for harmful drinking is
higher among them compared with other educational groups.®!

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
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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.

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.’* 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.
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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.” > 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.** 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.” 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

What is already known on this subject

» Although the pricing of alcohol is regarded as an effective
tool in reducing alcohol-related harm, research on the
association between affordability of alcohol and alcohol-
related harm is scarce or non-existent.

» There is evidence of marginal association between an
increase of affordability of alcohol and an increase in alcohol
consumption in Australia, but no analyses were done across
different population groups. Similarly, a weak association has
been found between minimum prices for alcohol and alcohol-
related mortality in Finland.

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.

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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