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Macroeconomic conditions matter for
health. This issue has led to a body of lit-
erature that has produced mixed findings
(for a summary see [24]). Initial empiri-
cal studies based on time-series analyses
revealed a positive relationship between
measures of health and economic con-
ditions [1, 2, 3]. Several authors, howev-
er, noted that these studies suffer from se-
rious technical problems [8, 26, 28]. Anal-
yses that try to control for the shortcom-
ings have usually failed to find a consis-
tent relationship between health and eco-
nomic conditions [7 10, 15]. Recent stud-
ies from developed countries have, sur-
prisingly, found a negative relationship
between economic conditions and health
[20, 21,22, 23, 24]. These studies report out
that mortality declines in periods of eco-
nomic slump.

The observed correlation between
macroeconomic conditions and health
arises from changes in individuals’ health
behavior [23]. Some of the recent studies
have therefore analyzed individual micro-
data [23, 25]. In particular, drinking seems
to decrease during temporary economic
downturns. Ruhm and Black [25] argue
that this pattern arises owing to the de-
cline in alcohol use among existing drink-
ers rather than from the movement into
and out of drinking. In particular, they
point out that heavy drinkers drink less
during economic downturns. However,
it is difficult to capture abusive drinking
directly linked to mortality by using sur-
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vey-based information on alcohol con-
sumption. Interestingly, Dee [6] reports
that binge drinking, i.e., the consump-
tion of large amounts of alcohol on the
same occasion, is strongly countercycli-
cal. Such a finding supports the hypothe-
sis that drinking, at least binge drinking, is
used as a form of self-medication in time
of psychological stress during economic
downturns.

There has been extensive research
on socioeconomic differences in mor-
tality in Finland. Perhaps the most well-
known paper in this literature is that of
Martikainen and Valkonen [13]. In addi-
tion, there has been research concerning
alcohol-related mortality (e.g., [14, 17]).
These studies, however, generally focus
on differences in mortality between so-
cioeconomic groups and do not exam-
ine the effect of macroeconomic condi-
tions on alcohol-related mortality. Closest
to our investigation is a study by Mékeld
[18] who analysed the relationship be-
tween alcohol-related mortality and ag-
gregate economy in 1987-1995 using reg-
ister-based data from Statistics Finland.
Mikel4 [18] reported that alcohol-related
mortality increased during the econom-
ic boom in the late 1980s and decreased
slightly during the recession of the ear-
ly 1990s. In addition, Jantti et al. [11] dis-
covered by exploiting Finnish municipal
data from 1987-1994 that regional unem-
ployment was not associated with an in-
crease in overall mortality during a peri-

od of rapidly increasing unemployment.
One possible way to interpret this find-
ing is to say that during the early 1990s
the welfare state managed to insulate the
population against rising unemployment
having a negative effect on health.

This contribution focuses on the re-
lationship between alcohol-related mor-
tality, drinking and macroeconomic fluc-
tuations in Finland. We use both aggre-
gate data on alcohol-related mortality and
microlevel data on alcohol consumption
during recent decades. Importantly, alco-
hol-related mortality is an unambiguous
indicator of abusive drinking that captures
the social costs of macroeconomic condi-
tions. In particular, it has been shown that
changes in drinking produce a rather im-
mediate effect on mortality. This was first
demonstrated during the Second World
War in France, where there was an almost
immediate drop in the number of alcohol-
related deaths as consumption of alcohol
decreased drastically (e.g., [5]). As we use
both aggregate data on alcohol-related
mortality and microlevel data on drink-
ing, we are able to examine the connec-
tion between these.

The relationship between drinking
and macroeconomic conditions is com-
plex because many factors at work at the
same time. For instance, drinking may
decrease during slumps because per-
sons have less money to spend on alco-
hol along with other items of consump-
tion (e.g., [25]). In addition, there may be
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Fig. 1 A Average alcohol-related mortality 1975-2001 per region (deaths per 100,000 inhabitants)
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Fig.2 A Employment rate and alcohol-related mortality in Finland 1975-2001. Note: Both series are
detrended and normalized to having an average of 0 and a standard deviation of 1

less work-related stress during econom-
ic downturns, which induces less drink-
ing among those who work. On the oth-
er hand, unemployment, which typically
soars during slumps, may stimulate con-
sumption of alcohol among unemployed
persons. The present analysis does not at-
tempt to distinguish the different effects
that may have an effect on drinking. The
goal of this contribution is more modest:
we aim to provide an overall picture about
the underlying connection between alco-
hol-related mortality, drinking, and mac-
roeconomic conditions based on the data
sets that are well suited to give an answer
to this question.
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By investigating the effects of mac-
roeconomic conditions on alcohol-re-
lated mortality and drinking in Finland,
we seek to increase the understanding of
these matters in several ways. First, these
matters have not been investigated in Fin-
land before, and it is not clear whether the
findings from the United States on alco-
hol-related mortality and drinking are
valid globally. In particular, there was an
extreme economic downturn in Finland
during the early 1990s. The national un-
employment rate rose very rapidly from
3% to 17%. This makes it possible to in-
vestigate the effect of an unusual econom-
ic crisis. In addition, the high alcohol tax

in Finland makes alcohol relatively expen-
sive. Then, given a decline in the income
level caused by recession, drinking may be
expected to decline more in Finland than
in a country with lower alcohol taxes.
Second, this study examines the relative-
ly large regional differences in economic
outcomes and health in Finland. In this
respect the analysis complements and ex-
pands on earlier studies of regional health
differences in Finland (e.g., [27]). Unique-
ly for Finland, we incorporate the effects
of macroeconomic conditions in the anal-
ysis. In particular, the prevalence of wide
regional disparities is helpful in identify-
ing the effects of macroeconomic condi-
tions. Third, we provide evidence on the
issue based on both aggregate data on al-
cohol-related mortality and microlevel
data on drinking. Until now it has been
common to use either aggregate data or
microlevel data.

After describing the data sets used in
this analysis we introduce the empirical
strategy for identifying the effect of mac-
roeconomic conditions on alcohol-related
mortality and drinking.

The data

Alcohol-related deaths are an important
contributor to overall mortality in Fin-
land. For instance, Mikel4 [18] reports
that alcohol-related deaths accounted for
6% of all deaths in Finland over the pe-
riod 1987-1995. Our aggregate data on
the number of alcohol-related deaths per
100,000 inhabitants originates from Sta-
tistics Finland; reporting errors and mis-
classifications of causes of death should
therefore be minimal. The data set spans
the period 1975-2001 and is comprehen-
sive, covering all persons in all regions of
the country. The major advantage of the
data is that they are reliable because they
derive from the death certificates given
by physicians based on the classification
of causes of death adopted by the World
Health Organization. Alcohol-related
mortality is defined as deaths from alco-
hol-related diseases and alcohol poison-
ing. Using the ICD10 (1998) classification
by the World Health Organization, this
refers to the following classes: F1o (men-
tal and behavioral disorders due to use of
alcohol), G312 (degeneration of nervous



Abstract

system due to alcohol), G4o51 (special
epileptic syndromes related to alcohol),
G621 (alcoholic polyneuropathy), G721
(alcoholic myopathy), 1426 (alcoholic car-
diomyopathy), K292 (alcoholic gastritis),
K70 (alcoholic liver disease), K860 (alco-
hol-induced chronic pancreatitis), O354
(maternal care for (suspected) damage to
fetus from alcohol), Po43 (maternal care
for (suspected) damage to fetus from al-
cohol), X45 (accidental poisoning by and
exposure to alcohol). A disadvantage of
these data is that they include informa-
tion solely on mortality, but on individu-
als’ health behavior. In addition, the data
are not rich in terms of covariates.

There are wide disparities in alcohol-
related mortality across the Finnish re-
gions (B Fig. 1), as described by Mékeld
etal. [19] for the period 1991-1996. Perma-
nent regional differences must be consid-
ered in estimating models on the effect of
macroeconomic conditions on alcohol-re-
lated mortality. @ Figure 2 illustrates the
overall relationship between the employ-
ment rate and alcohol-related mortali-
ty during 1975-2001 in Finland. Both se-
ries are detrended. Interestingly, this fig-
ure reveals that alcohol-related mortali-
ty seemed to decline during the great de-
pression of the early 1990s. Mikel4 [18]
has documented a similar pattern in al-
cohol-related mortality using data from
1987-1995.

The microlevel data on drinking orig-
inates from surveys conducted at the Na-
tional Public Health Institute. The surveys
on health behavior started in 1978. They
have been repeated annually using samples
of 5,000 randomly selected 15- to 64-year-
old, permanently resident citizens. The
sample frame excludes noncitizens, about
4% of the population. The survey is carried
out as a postal questionnaire. On average
73% of those targeted responded. The ma-
jor advantage of the data is that they in-
clude information on individuals’ health
behavior, including consumption of alco-
hol. Hence the data set contains detailed
questions on drinking since 1982. In addi-
tion, the questions have remained the same
over the period. Socioeconomic back-
ground variables are recorded such as age,
education, and marital status which the lit-
erature show to be important for drinking.
We include these variables as covariates in

the models, but it is important to keep in
mind that this paper focuses on the effect
of macroeconomic conditions on drink-
ing. The most important drawback is that
the data are self-reported, which means
that they can contain reporting errors. In
addition, binge drinking is not captured. It
is typical that alcohol use is seriously un-
derestimated in self-reported data sourc-
es. However, as Ruhm and Black [25] ar-
gue, this biases the estimates only if the un-
derreporting varies systematically with the
macroeconomic conditions.

To examine the effect of macroeco-
nomic conditions we link these data sets
using information on individuals’ places
of residence to data from regional nation-
al accounts produced by Statistics Finland.
Individuals’ places of residence are aggre-
gated to 20 provinces that correspond to
the so-called NUTS3 regions stipulated by
the European Union. Recently construct-
ed regional national accounts by Statis-
tics Finland are available from 1975. This
means that we are in a good position to
investigate the relationship between alco-
hol-related mortality, drinking, and mac-
roeconomic conditions because the time
span of the data includes a number of
business cycle fluctuations.

Macroeconomic conditions are mea-
sured by the regional employment rate
in some models and by the change in re-
gional real GDP in some. The unemploy-
ment rate has been favored as a measure of
economic conditions in most of the previ-
ous literature. Unfortunately, the regional
unemployment rates are not available for
the entire period of investigation in our
case. More importantly, some authors, in-
cluding Clark and Summers [4], have ar-
gued that the employment rate is a better
measure of labor market conditions for
groups that frequently enter and exit the
labor market. Entries and exits to the labor
market do not change the size of the pop-
ulation, but they do change the size of the
labor force. This means that the employ-
ment rate is more a stable measure than
the unemployment rate. The latter point
is particularly relevant in the Finnish
case, because Ilmakunnas and Maliranta
[9] have reported that the turnover of jobs
and workers was intensive during the tur-
bulent 1990s, which cover part of our ob-
servation period.
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Abstract

This paper explores the connection between
alcohol-related mortality, drinking behavior,
and macroeconomic conditions in Finland us-
ing both aggregate and microlevel data from
recent decades. The aggregate data reveal
that an improvement in economic conditions
produces a decrease in alcohol-related mor-
tality. Microlevel data show that alcohol con-
sumption increases during economic expan-
sion while the probability of being a drinker
remains unchanged. This demonstrates that
alcohol-related mortality and self-reported
alcohol consumption may be delinked in the
short-run business cycle context. One expla-
nation for this paradox is that most harmful
forms of drinking are not captured in survey-
based data used to study the effect of mac-
roeconomic conditions on alcohol consump-
tion. Our evidence does not overwhelm-
ingly support the conclusions reported for
the United States that temporary economic
downturns are good for health.
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The effect of macroeconomic conditions on alcohol-related mortality for the

Regional GDP growth

Mean SE® n

—-0.625 -1.34 516
—0.590 -1.10 280
—-0.387 —0.48 236
0.409 0.56 140

Table 1
population aged between 16-65 years, basic results.
Employment
Mean SE? n
1975-2001 —0.024* —2.24 536
1975-1987 —0.032 -1.28 280
1988-2001 —0.004 —-0.23 256
1990-1996  0.119* 3.18 140
*p <0.05

9Robust standard errors, corrected for clustering by regions

The estimation results are based on fixed-effects models. Dependent variable is the natural logarithm of
alcohol-related mortality per 100,000 inhabitants in each region. The coefficients for the regional em-
ployment rate and regional GDP growth rate are reported. Regressions include (unreported) controls for
the proportion of the population that is male, year, and region.

Table 2 The effect of macroeconomic conditions on alcohol-related mortality for the

population aged 16-65 years, some variations (see @ Table 1)

Employment Year Regional
Mean SEa n dummies dummies
1975-2001 —0.024* —2.24 536 Yes Yes
1975-2001 —0.037** —5.37 536 Yes No
1975-2001 —0.021** —4.52 536 No Yes
1975-2001 -0.045%* -8.71 536 No No
*p <0.05, ** p <0.01
9Robust standard errors, corrected for clustering by regions

Table 3 The effect of macroeconomic conditions on the probability of being a drinker

and alcohol consumption.

Employment rate

Mean SE?

Drinker

1982-2001 0.001 0.01

1982-1987 —0.050 1.66

1988-2001 —0.114 1.09

1990-1996 —0.084 0.36
No. drinks

1982-2001 0.429 1.46

1982-1987 0.590 1.01

1988-2001 0.481 1.28

1990-1996 1.199 2.14*
*p<0.05

Regional GDP growth n
Mean SE?

0.021 0.44 72,947
0.019 1.31 12,004
—0.052 1.03 49,861
—0.063 0.82 25,160
0.358 2.33% 44,496
0.440 1.30 12,275
0.340 2.07* 32,221
0.331 1.40 16,545

9 Robust standard errors, corrected for clustering by both year and region

The estimation results are based on fixed-effects models. A drinker is someone who has reported a
positive number of drinks during the survey week. Number of drinks is the number of glasses (reqular
restaurant portions) of the following the respondent has had during the previous week (7 days): beer/
free-mixed highballs/strong alcohol, spirits (restaurant portion 4 cl), wine or equivalent. The coefficients
for the regional employment rate and regional GDP growth rate are reported. Regressions include (unre-
ported) controls for the respondent’s gender, age, education and marital status. In addition, regressions
contain regional and annual dummies. Models reported in rows 1-4 are probit models; regressions in
rows 5-8 are Tobit models to account for zero values in the number of drinks.

Empirical strategy

Econometrically we estimate models
of the following type for the microdata
on drinking: Yijtz‘x ]+ﬂX ijt+Ejt+A t+€ ijt>
where Y is the outcome (measures of al-
cohol drinking) for individual i living in
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region j in year t. X is a vector of individ-
ual characteristics (such as age and edu-
cation), E measures economic conditions
(the employment rate or the growth rate
of regional real GDP), ¢ is an error term,
and « and A represent unobserved de-
terminants of life-style behaviors asso-

ciated with the region and survey year.
It is important to include the fixed ef-
fects (FE) for regions because there are
large, permanent differences in alcohol-
related mortality and drinking across the
Finnish regions. Some of these differenc-
es may arise, for instance, from the vary-
ing strictness of prevailing religious atti-
tudes and other preferences towards al-
cohol drinking. In this FE set-up the ef-
fects of macroeconomic conditions on al-
cohol-related mortality and drinking are
identified by intraregion variations, rela-
tive to the corresponding changes in oth-
er regions. We take into account the fact
that observations are clustered by regions
in the calculation of standard errors of
estimates. Moulton [16] has stressed that
otherwise standard errors are serious-
ly biased downwards in a data set that
combines aggregate variables such re-
gional unemployment on microunits be-
cause there is a correlation of error terms
within regions.

The recent research on the effects of
macroeconomic conditions on health
has used the FE set-up outlined above
(e.g., [20, 21, 22, 23]). The most impor-
tant motivation for the use of the FE set-
up is that it allows us to exploit within-re-
gion changes in macroeconomic condi-
tions that automatically control for time-
invariant factors that may be spurious-
ly correlated with economic conditions
across regions. This spurious correlation
has been a serious problem in the earli-
er studies in this strand of the literature.
Therefore through the use of FE models
we are able to obtain more precise and
unbiased estimates for the effects of mac-
roeconomic conditions.

For aggregate data on alcohol-relat-
ed mortality we estimate FE models that
are otherwise similar to those estimat-
ed for drinking to explain (the log of) al-
cohol-related mortality, but naturally we
are unable to include individual-level co-
variates. Controls for the gender struc-
ture of the regions are included in these
models, instead. It is important to take in-
to account the gender structure of the re-
gions because Mikel4 [18] documents (for
the period 1987-1995) that alcohol-related
deaths account in Finland for around 11%
of all deaths for men, but for only 2% of all
deaths for women.



Results

Alcohol-related mortality exhibits a coun-
tercyclical pattern. The results reported in
O Tables 1 and 2 reveal that an improve-
ment in regional macroeconomic condi-
tions measured by the employment rate
produces a decrease in alcohol-related
mortality, other things being equal. The
regional GDP growth rate and alcohol-re-
lated mortality are not related. The magni-
tude of the estimated effect of the employ-
ment rate on alcohol-related mortality is
quite substantial because, according to
the magnitude of the coefficients report-
ed in @ Table 2, a one percentage point
increase in the employment rate leads to
around a 2-5% decline in alcohol-related
mortality. Interestingly, the great depres-
sion of the early 1990s is a clear exception
to this general pattern (B Table 1, row 3).
During this period alcohol-related mor-
tality declined, as there was an unprece-
dented meltdown in macroeconomic ac-
tivity in Finland. This result is in line with
O Figure 2, which illustrated the aggre-
gate evolution of alcohol-related mortal-
ity during the past few decades. It is im-
portant to note that our estimation results
for the period 1975-2001 are not entirely
driven by the great depression of the ear-
ly 1990s because the results for the period
1975-1987 (B Table 1, column 2) do not
indicate that alcohol-related mortality de-
clines during economic downturns.

The evidence from the microdata on
drinking shows that there is no over-
all connection between macroeconomic
conditions and the probability of being a
drinker in the data after controlling for the
respondent’s gender, age, education, and
marital status (8 Table 3). The unreport-
ed control variables show that men, old-
er persons, those with low education, and
singles drink more. The only statistically
significant results emerge for alcohol con-
sumption. An expansion in regional GDP
produces a substantial increase in alco-
hol consumption. Hence drinking is def-
initely procyclical in Finland. Based on
the results reported in @ Table 3 (row 5
and 7) a one percentage point increase in
the growth rate of regional GDP rate leads
to an approx. 0.3-0.4% increase in alco-
hol consumption. This effect is most like-
ly driven by the income effect because al-

cohol is a normal good. (Unfortunately,
our data contain no information on the
income level of individuals. Ruhm and
Black [25] provide evidence that a part of
the decrease in drinking in bad times re-
sults from declining incomes. Mangelo-
ja and Pehkonen [12] report that the in-
come elasticity for total alcohol consump-
tion varies between 0.7-1.1 in Finland.)
The results are stronger for regional GDP
growth, but there is also some evidence
that an increase in the employment rate
produces an increase in the consumption
of alcoholic items. In particular, the results
in @ Table 3 (row 8) reveal that each one
percentage point increase in the employ-
ment rate leads to an approx. 1.2% increase
in the consumption of alcohol over the pe-
riod 1990-1996. Overall the findings that
derive from microlevel data on drink-
ing suggest that slumps entail healthier
times.

Discussion

This paper explored the relationship be-
tween alcohol-related mortality, drinking
behavior, and macroeconomic conditions
in Finland using both aggregate and micro-
level data. The results from the aggregate
data based on register-based information
on mortality reveal that an improvement in
regional macroeconomic conditions mea-
sured by the employment rate produced a
decrease in alcohol-related mortality over
the period of 1975-2001, other things be-
ing equal. This particular pattern is in-
consistent with the recent evidence from
the United States (e.g., Ruhm [21, 22]) ac-
cording to which mortality declines dur-
ing slumps. However, during the great de-
pression of the early 1990s, alcohol-related
mortality did decline in Finland, as there
was an unprecedented collapse in macro-
economic activity. This is a rather remark-
able finding as it is possible that it shows
drinking of the kind that leads to death to
be sensitive to changes in the income level
even in a Nordic welfare state.

The results from the microdata that
are based on a representative survey of
the Finnish population over the period
of 19822001 reveal that expansion in re-
gional GDP and an increase in the em-
ployment rate produce an increase in al-
cohol consumption while having no effect

on the probability of being a drinker. This
piece of evidence confirms the fact that
drinking is procyclical. Ruhm and Black
[25] report similar results for the United
States according to which the macroeco-
nomic variation in drinking is dominated
by changes at the intensive margin (how
much existing drinkers consume) rath-
er than at the extensive margin (wheth-
er they drink at all). An explanation for
this pattern is that abstinence from alco-
hol consumption is most likely driven by
individuals’ underlying preferences to-
wards alcohol drinking that are immune
to temporary macroeconomic conditions.
In other words, the course of preferenc-
es takes more time than the duration of a
typical business cycle. In contrast, the con-
sumption of alcoholic items responds pos-
itively to the income level that increases
during good economic times.

Our findings are most directly compa-
rable to research that analyzes the effect of
macroeconomic conditions on health be-
havior based on FE models that exploit re-
gional variation (e.g., [20, 21, 22, 23, 25]).
The Finnish evidence presented does not
overwhelmingly support the conclusions
reported for the United States according
to which temporary economic downturns
are good for health. In contrast, at least al-
cohol-related mortality seems to increase
in those bad times that are not exceptional
economic crises such as that experienced
in Finland in the early 1990s, but there is
still evidence that alcohol drinking is pro-
cyclical. This suggests that alcohol-related
mortality and self-reported alcohol con-
sumption may be delinked in the short-
run business cycle context. One possible
explanation for this paradox is that binge
drinking, which is most closely associat-
ed with alcohol-related mortality, is not
captured in a survey-based data that we
use when studying the effect of macroeco-
nomic conditions on alcohol consumption
through the use of microlevel data. In ad-
dition to binge drinking, it is possible that
drinking strong alcohol is countercyclical
because strong alcohol can be used as a
form of self-medication during economic
distress. This calls for more detailed em-
pirical studies on the prevalence of these
most harmful forms of alcohol drinking
during economic downturns and induces
challenges for the design of surveys.
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Forthcoming Meetings

Do you like to pass own meeting dates to
us? Your congress and workshop terms will
be accepted by Sonja Kriiger:
Sonja.Krueger@springer-sbm.com

September 2006

Montreal, Canada 26.-29.09.2006

16th International Congress on Care

of the Terminally I111:

Palliative Care Divising, Depts. of Medicine
and Oncology, McGill University
Information: http://healtheconomics.org/
conferences/001800.html

Oktober 2006

Coral Gables, USA 06.-07.10.2006

4th Annual Southeastern

Health Economics Study Group
Conference

Information: http://healtheconomics.org/
conferences

May 2007

Virginia 19.-23.05.2007

12th Annual Int. Meeting

Int. Society for Pharmacoeconomics &
Outcomes Research

Information: http://www.ispor.org/meetings

July 2007

Copenhagen, Denmark 08.-10.07.2007
Explorations in Health Economics:

6th iHEA World Congress

Information: http: www.healtheconomics.org

) We look forward to your meeting
references!
The editorship reserves itself
a selection.



