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By Johan P. Mackenbach, Yannan Hu, Barbara Artnik, Matthias Bopp, Giuseppe Costa, Ramune Kalediene,
Pekka Martikainen, Gwenn Menvielle, Bjørn H. Strand, Bogdan Wojtyniak, and Wilma J. Nusselder

Trends In Inequalities In Mortality
Amenable To Health Care In 17
European Countries

ABSTRACT Little is known about the effectiveness of health care in
reducing inequalities in health. We assessed trends in inequalities in
mortality from conditions amenable to health care in seventeen European
countries in the period 1980–2010 and used models that included country
fixed effects to study the determinants of these trends. Our findings show
remarkable declines over the study period in amenable mortality among
people with a low level of education. We also found stable absolute
inequalities in amenable mortality over time between people with low
and high levels of education, but widening relative inequalities. Higher
health care expenditure was associated with lower mortality from
amenable causes, but not from nonamenable causes. The effect of health
care expenditure on amenable mortality was equally strong, in relative
terms, among people with low levels of education and those with high
levels. As a result, higher health care expenditure was associated with a
narrowing of absolute inequalities in amenable mortality. Our findings
suggest that in the European context, more generous health care funding
provides some protection against inequalities in amenable mortality.

R
educing inequalities in health be-
tween socioeconomic groups has
become amajor goal of health pol-
icy inmany European countries.1,2

Although the causes of these
health inequalities lie mostly outside of the
health care system, ensuring equal access to
health care is often seenasoneof themainpillars
of the strategies used to reach this goal.3 Howev-
er, the extent to which health care reduces in-
equalities in health remains largely unknown.
One possible way to investigate the effective-

ness of health care in reducing health inequal-
ities is to study trends in mortality across socio-
economic groups from conditions amenable to
health care (knownas amenablemortality). Con-
ditions amenable to health care include a num-
ber of infectious diseases, some cancers, some
cardiovascular diseases, and some other dis-
eases, such as asthma. In the 1970s, “avoidable”

or “amenable”mortality was proposed as a mea-
sure of the effectiveness of health care services.4,5

Since then, studies have shown remarkable de-
clines in amenable mortality over time, which
probably reflect gradual improvements in the
quality or accessibility of health care services
as well as changes in health behaviors and social
environments.6–9

Studies have also found large inequalities in
amenable mortality between socioeconomic
groups at a given point in time, which suggests
that there are socioeconomic inequalities in the
quality or accessibility of health care services.10–18

Studies looking at trends in amenable mortality
by socioeconomic group are potentially more
powerful than cross-sectional studies for identi-
fying health care impacts, but such trend studies
have been rare.
Studies from Finland have found evidence of

widening relative inequalities (that is, propor-
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tional differences between subpopulations) but
stable absolute inequalities (that is, differences
in terms of deaths per 1,000people) in amenable
mortality.15,19 In contrast, ecological studies
based on small-area statistics found narrowing
absolute inequalities in amenable mortality in
both Canada20 and England.21 In the latter case,
the authors also found evidence that increased
health care expenditure in socioeconomically de-
prived areas contributes to these areas’ favorable
amenable mortality trends.21

With the exceptionof the study inEngland, the
effect of changes in health care financing
schemes and expenditure levels on inequalities
in amenable mortality has not been studied, al-
though there is some evidence that increased
health care spending lowers overall mortality
from amenable causes.22 We expect higher levels
of health care expenditure to also reduce in-
equalities in amenable mortality, if increased
spending benefits all socioeconomic groups.
This is because in the absence of inequalities
in access to health care—that is, if health care
interventionswere allocated according to need—
increased spending would lead to more health
care interventions in all socioeconomic groups,
and therefore to equally strong relative (that is,
proportional) declines in amenable mortality in
groups with low and high socioeconomic status.
Because the starting levels of amenablemortality
are higher in groups with lower socioeconomic
status, increased spendingwould lead to a reduc-
tion of absolute inequalities in amenable mor-
tality.23

Systematic analyses of trends in inequalities in
amenablemortality that covered a range of coun-
tries would allow an analysis of the determinants
of these differential mortality trends, but such
studies have been lackinguntil now.We set out to
study trends in inequalities in mortality from
conditions amenable to health care intervention
in a rangeofEuropeancountries since the 1980s.
We considered the following research questions:
whether (and if so, how much) progress in re-
ducing these inequalities had been made over
the study period, and what the country-level de-
terminants of trends in inequalities in amenable
mortality had been.

Study Data And Methods
Data For this analysis we selected all European
countries for which comparable data on mortal-
ity by level of education (as an indicator of so-
cioeconomic status) and on educational inequal-
ities in mortality were available for the period
1980–2010. There were seventeen such coun-
tries: Denmark, Finland, Norway, and Sweden
in the north; Austria, Belgium, England (includ-

ingWales), France, and Switzerland in the west;
Italy and Spain in the south; and the Czech Re-
public, Estonia, Hungary, Lithuania, Poland,
and Slovenia in the east. Most data covered com-
plete national populations. The exceptions were
England (including Wales) and France, for
which there were only 1 percent representative
samples; and Italy andSpain, forwhichdatawere
available only for Turin and Barcelona, respec-
tively. Most data stemmed from a longitudinal
mortality follow-up after a census. (Table S1 in
the online Appendix gives an overview of the
data sources.)24

As noted above, we used level of education as
an indicator of socioeconomic status. Our three
levels (low, middle, and high) corresponded to
the International Standard Classification of Ed-
ucation categories of 0–2 (roughly equal to less
than eleven years of schooling in the United
States), 3–4 (twelve to fifteen years), and 5–6
(sixteen years or more), respectively.25 We fo-
cused on educational inequalities in mortality
(instead of occupational inequalities, for exam-
ple) because comparable data on educational
attainment were available for both men and
women in most European populations. In addi-
tion, education is the most stable measure of
socioeconomic status because it is normally com-
pleted early in adulthood, which avoids most
problems of reverse causation (that is, health
outcomes at older ages cannot change a person’s
level of education).
Our selection of amenable causes is largely

similar to that in previous studies5,8,17 but is lim-
ited to conditions amenable to health care (thus,
we excluded conditions such as lung cancer,
which is amenable to primary prevention
through policies largely outside of the health
care system) and to conditions for which compa-
rable data could be collected from our sources.12

The following conditions in several categories
were selected: infectious diseases (tuberculosis,
pneumonia/influenza, HIV/AIDS, other infec-
tious and parasitic diseases), cancers (cervical
or uterine, testicular, and colorectal cancers;
Hodgkin’s disease; and leukemia), cardiovascu-
lar diseases (cerebrovascular, rheumatic heart,
hypertensive, and selected other heart diseases),
and other diseases (asthma; appendicitis, her-
nia, cholelithiasis, or cholecystitis; peptic ulcer;
prostate hyperplasia; maternal deaths; congeni-
tal heart disease; and conditions originating in
the perinatal period). For comparison, we also
studied trends in mortality from nonamenable
causes.We created a group consisting of all other
causes of death with the exception of ischemic
heart disease, because the latter has been labeled
partly amenable by some authors.26 International
Classification of Diseases (ICD) code numbers,
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from editions 8 through 10, for amenable mor-
tality are listed in Table S2 in the Appendix.24

We restricted the mortality analyses to people
ages 35–79. We used a higher upper age limit
thanmost previous studies of amenable mortali-
ty because as life expectancy rises, life-saving
health care interventions are increasingly ap-
plied at higher ages. However, to assess whether
our conclusions would still hold if we had used
a more conventional upper age limit, we per-
formed a sensitivity analysis with an upper age
limit of 70 years. As this analysis provided essen-
tially the same results (see Appendix Table S7),24

it is clear that our conclusions arenot sensitive to
the chosen age range.
For the countries andmidpoints of the periods

covered by our analysis, we also collected data on
potential determinants of amenable mortality,
mainly from the World Health Organization’s
Health for All family of databases27 and from
the Organization for Economic Cooperation
and Development’s website.28 We first consid-
ered national income, because levels of amena-
blemortality have previously been shown to vary
strongly with levels of prosperity.5,29 We exam-
ined national income as per capita gross domes-
tic product (GDP) inpurchasingpower parityUS
dollars—which many previous analyses have
shown to be a powerful predictor of national
mortality rates.30,31

We then considered a number of measures
of health care financing and expenditure: per
capita health care expenditure (in US dollars),
health care expenditure as a percentage of GDP,
per capita public health care expenditure (in US
dollars), public health care expenditure as a per-
centage of GDP, and private households’ out-of-
pocket spending on health as a percentage of
total health spending. For comparison, we also
studied the effect of social transfers, because
some previous studies have found the latter to
reducemortality.32 Data on social transfers,mea-
sured as the proportion of GDP spent on social
security benefits, were extracted from the Com-
parative Political Data Set.33

Analysis For simple descriptive purposes,
mortality rates by educational level were directly
age-standardized using the European Standard
Population and five-year age ranges.34 We quan-
tified both relative and absolute inequalities in
amenable mortality, using the rate ratio and the
ratedifferencebetweenpeoplewith lowandhigh
levels of education calculated from the age-stan-
dardized mortality rates.
To answer our research questions, we con-

ducted two series of negative binomial regres-
sion analyses using death counts as the depen-
dent variable and person-years at risk as the
offset variable.35 We chose negative binomial

regression (instead of Poisson regression, for
example) because of overdispersion of the ob-
served number of deaths.36 Our general ap-
proach was to stratify the analyses by education
and to use bootstrapping to assess whether
differences between education levels were sig-
nificant.
To quantify inequalities in mortality trends,

we regressed amenable mortality among people
with low or high education on the period (linear
term), controlling for age and country dummy
variables. To assess the possible role of GDP,
health care expenditure, or social transfers in
determining inequalities in mortality trends,
we regressed amenable mortality among people
with low or high education on GDP, health care
expenditure, and social transfers, controlling for
age, period dummy variables, and country dum-
my variables. In both analyses we used country
fixed effects to remove the possible influence of
time-invariant confounders—that is, other coun-
try characteristics that might be associated both
with GDP, health care expenditure, or social
transfers and with amenable mortality. In the
second analysis we also used period fixed effects
to remove the possible influence of common
time trends, such as the gradual rise of GDP or
health care expenditure over time—which could
produce spurious associationswithgradually de-
clining mortality. We calculated clustered stan-
dard errors to take into account the dependence
of observations within countries.
All analyses were also stratified by sex. De-

scriptive statistics for the key variables in our
analysis are in Appendix Table S3.24

Limitations Our study had several limita-
tions. First, for Spain and Italy, only urban
and relatively prosperous populations could be
included. However, recent national-level studies

Our findings suggest
that more generous
spending on health
care helps reduce
absolute inequalities
in mortality, at least
in the European
context.
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of these countries37,38 found that inequalities in
thewhole of Spain and Italywere similar to those
in Barcelona and Turin, respectively, so there is
no reason to think that our studymisrepresented
the situation in these two countries.
Second, for most countries the mortality data

were collected in the frameworkof a longitudinal
mortality follow-up of a population census, in
which socioeconomic information about the
population at risk and that about the deceased
came from the same source—the census. Howev-
er, data for Barcelona, the Czech Republic, Es-
tonia, Hungary, and Poland were derived from
unlinked cross-sectional studies, in which the
socioeconomic information on the population
at risk came from the census, and that on the
deceased came from the death certificate (for an
overview of all data sources, see Appendix Ta-
ble S1).24 It has been shown that cross-sectional
studies may produce over- or underestimations
of mortality inequalities as compared to studies
using a longitudinal design.39 However, because
our analysis focused on changes over time, and
the study designs in each of these countries re-
mained the same, it is unlikely that our results
werebiasedas a result of thesedifferences indata
design.
Third, despite the European Commission’s ef-

forts at harmonization,40 cause-of-death certifi-
cation and coding practices differ across Euro-
pean countries.41,42 This could bias our results,
particularly if such differences are dependent on
the socioeconomic status of the deceased—for
example, if there is less diagnostic information
available or death certificates are less accurate
for decedents with low education than for those
with higher education. Although there is no di-
rect evidence to support or refute this possibility,
a previous study found only minor educational
inequalities in the proportion of “ill-defined”
causes of death in the countries in our study.43

This suggests that the potential for bias in our
results from this source is limited.

Study Results
The total number of deaths due to amenable con-
ditions in our data set (taking all countries and
periods together) was 2,098,667, and these oc-
curred in 763,481,143 person-years of observa-
tion. Mortality from conditions amenable to
health care has declined strongly over time (Ex-
hibit 1). This applies to men and women in all
three educational groups.
Absolute declines—that is, declines measured

in numbers of deaths per 100,000 person-
years—have been somewhat larger among peo-
ple with low education than among those with

Exhibit 1

Trends in amenable mortality rates in 17 European countries, by sex and level of education,
ca. 1980–2010

SOURCE Authors’ analysis of harmonized data sets obtained from national statistical offices and
similar agencies in the seventeen countries studied. NOTES Low, middle, and high levels of education
are defined in the text. Mortality rates were age-standardized. The lines represent simple linear re-
gression lines relating age-standardized mortality rates to calendar year. Appendix Figure S1 shows
the underlying scatter plots (see Note 24 in text).

Exhibit 2

Trends in inequalities between low and high levels of education in amenable mortality rates
in 17 European countries, by sex, ca. 1980–2010

SOURCE Authors’ analysis of harmonized data sets obtained from national statistical offices and
similar agencies in the seventeen countries studied. NOTES Low and high education are defined
in the text. Mortality rates were age-standardized. The lines represent simple linear regression lines
relating rate differences or rate ratios to calendar year. The rate differences and rate ratios were
calculated from the age-standardized mortality rates of those with low and high education. Appendix
Figure S2 shows the underlying scatter plots (see Note 24 in text). Trends in rate differences and rate
ratios were significant (p < 0:05).
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high education. As a consequence, there has
been a slight and nonsignificant (p > 0:05) de-
cline in the rate differences between the two
groups (Exhibit 2). However, the rate ratios
comparing people with low education to those
with high education have strongly and signifi-
cantly (p < 0:05) increased over time, among
both men and women, from an average value
of around 1.5 in 1980 to an average value of
around 2.0 in 2010 (p < 0:05). This is due to
the fact that relative declines in amenable
mortality—that is, declines measured as a frac-
tion or percentage of mortality rates at the start
of the study period—have been larger among
people with high education, compared to those
with low education.
Stronger relative declines among people with

high education than among those with low edu-
cation were also found in our regression anal-

yses. For all amenable causes combined, the es-
timated annual mortality decline in our study
period was 3.5 percent for men with high educa-
tion versus 2.2 percent for those with low edu-
cation; the declines for women were 3.3 percent
and 2.1 percent, respectively (Exhibit 3). Stron-
ger relative declines among people with high
education, compared to those with low educa-
tion,were found formost specific causes ofdeath
as well, with only a few exceptions. Mortality
from “other infectious diseases” increased over
time among people with low education. Mortali-
ty from nonamenable causes has also declined
over time, but less strongly than mortality from
amenable causes, among men and women with
high or low education.
When we added explanatory factors to our re-

gressionmodels, we found that national income,
as measured by per capita GDP, was strongly

Exhibit 3

Inequalities by educational level in amenable mortality and in trends in amenable mortality in 17 European countries, by
sex, ca. 1980–2010.

Men Women

Mortality rate
ratioa

Annual change in
mortality, by education Mortality rate

ratioa

Annual change in
mortality, by education

High Low High Low
Amenable causes

All 2.02 −3.5%b,c −2.2%b,c 2.01 −3.3%b,c −2.1%b,c

Infectious diseases
Tuberculosis 5.01 −8.7b,c −6.6b,c 4.95 −9.5b,c −4.9b,c

Pneumonia 3.12 −4.2b,c −2.2b,c 2.73 −4.8b,c −1.8b,c

Other infectious
diseases 2.09 1.0c 3.4b,c 1.85 −1.0c 3.4b,c

Cancers
Colorectal cancer 1.26 −1.9b,c −1.0b,c 1.19 −2.3b,c −1.3b,c

Hodgkin’s disease 1.49 −5.0b −5.1b 1.23 −4.9b −3.9b

Leukemia 1.14 −2.0b −1.5b 1.12 −2.5b −1.9b

Cardiovascular
diseases
Cerebrovascular
disease 2.10 −4.9b,c −3.6b,c 2.14 −4.6b,c −3.5b,c

Rheumatic heart
disease 1.84 −8.8b −7.2b 2.11 −9.3b,c −7.5b,c

Hypertensive
disease 2.02 −1.6b,c −0.6c 2.74 −1.4b −1.6

Other heart
disease 2.16 −1.7b,c −0.9c 2.19 −1.9b −0.9

Other diseases
Asthma 3.06 −10.5b,c −7.3b,c 2.76 −7.0b,c −4.6b,c

Appendicitisd 2.62 −1.2 −1.6 2.58 −2.9b −1.7
Peptic ulcer 2.71 −4.4b −3.5b 2.42 −3.3b −2.3b

Nonamenable causes

All 2.16 −1.7b,c −0.8b,d 1.53 −1.8b,c −0.2d

SOURCE Authors’ analysis of harmonized data sets obtained from national statistical offices and similar agencies in the seventeen
countries studied. NOTES Low and high education are defined in the text. All models controlled for age and country. Appendix Table S4
provides details on the regression model and full results of regression analysis for all amenable causes (see Note 24 in text). aLow
versus high education. All values are significantly different from 1.00 (p < 0:05). bSignificant difference from 0.0% (p < 0:05).
cSignificant difference between low and high (p < 0:05). dOr hernia, cholelithiasis, or cholecystis.
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associated with amenable mortality: When na-
tional income goes up, amenable mortality goes
down. The effect is about equally strong for
people with low education and those with high
education. Because of this strong effect, we con-
trolled for GDP in subsequent analyses in which
we studied the effect of various measures of
health care expenditure and social transfers on
inequalities in amenable mortality (see Appen-
dix Table S5; more detailed results are available
in Appendix Table S6).24 These analyses show
that higher health care expenditure was signifi-
cantly associatedwith lower amenablemortality,
but higher spending on social transfers was not.
The analyses also show that the relative effect of
health careexpenditureonamenablemortality is
similarly strong among people with low educa-
tion and those with high education.
Of different measures of health care expendi-

ture, health care expenditure as a percentage of
GDPwasmost consistently associatedwith lower
amenablemortality among both people with low
education and people with high education. For
example, the effect of health care expenditure as
a percentage of GDP on amenable mortality
among men with low and high education was
0.926 and 0.928 (p < 0:05), respectively (Ex-
hibit 4). This indicates that a 1-percentage-point
increase in health care expenditure’s share of
GDP was associated with declines of amenable
mortality of 7.4 percent and 7.2 percent, respec-
tively. Higher out-of-pocket spending was asso-
ciated with higher amenable mortality only
among men with low education—not among
men with high education or among women in
either educational group (Appendix Table S5).24

Rises in health care expenditure as a percent-
age of GDP were associated with equal relative
(Exhibit 4) but considerably stronger absolute
(Exhibit 5) declines in amenable mortality
among the low than thehigheducated. Increased
expenditure as a percentage of GDP was also
associated with a substantial narrowing of abso-
lute inequalities in amenable mortality.
Exhibit 4 shows the results of a regression

analysis for specific causes of amenable mortali-
ty, with health care expenditure as a percentage
of GDP as the explanatory variable. Although
most of the effects were not significant, we did
find that increased health care expenditure re-
sulted in lower amenable mortality among peo-
ple with low education for cerebrovascular dis-
ease (men and women), “other heart disease”
(men only), asthma (women only) and peptic
ulcer (men and women). Higher health care ex-
penditure was not significantly associated with
lower mortality from nonamenable causes, with
the exception of men with low education—
amongwhomtheeffectwas considerably smaller

than that observed for mortality from amenable
causes.

Discussion
Remarkable declines in mortality from condi-
tions amenable to health care occurred among
both people with low education and those with
higher education in the period 1980–2010 in the
European countries covered by this study. How-
ever,while absolute inequalities have been large-
ly stable, relative inequalities have risen consid-
erably due to faster relative mortality declines
among those with higher education for most
amenable causes, with only a few exceptions.
Higher health care expenditure was associated
with lower mortality from amenable causes, but
not from nonamenable causes. The effect of
health care expenditure on amenable mortality
was equally strong, in relative terms, amongpeo-
ple with low and high educations, and as a result

Exhibit 4

Estimated effects of a 1-percentage-point increase in the health care expenditure share of
gross domestic product on mortality from selected amenable conditions in 17 European
countries, by sex and education level, ca. 1980–2010

Estimated effects

Men Women

Low High Low High
Amenable causes

All 0.926a 0.928a 0.931a 0.919a

Infectious diseases
Tuberculosis 0.892 1.007 0.965 1.068
Pneumonia 1.008 0.973 1.003 1.080
Other infectious diseases 1.049 1.066 1.021 1.117

Cancers
Colorectal cancer 0.974 0.984 0.945 0.983
Hodgkins disease 1.157 0.811 1.274 0.920
Leukemia 1.065b 0.903b 1.013 0.959

Cardiovascular diseases
Cerebrovascular disease 0.909a 0.939 0.914a 0.891
Rheumatic heart disease 1.655 1.239 1.356 1.398
Hypertensive disease 0.870 0.865 0.915 0.896
Other heart disease 0.902a 0.864a 0.924 0.858a

Other diseases
Asthma 0.962 0.794a 0.785a 0.921
Appendicitisc 0.882 0.880 0.823 0.656
Peptic ulcer 0.868a 0.964 0.803a 0.945

Nonamenable causes

All 0.944a 0.964 0.961 0.952

SOURCE Authors’ analysis of harmonized data sets obtained from national statistical offices and
similar agencies in the seventeen countries studied. NOTES Low and high education are defined
in the text. Effects are presented as mortality rate ratios for a one-unit increase in the
independent variable—that is, for a 1-percentage-point increase in health care expenditure as a
percentage of gross domestic product (GDP). All models controlled for age, GDP, period dummy
variables, and country dummy variables. Appendix Table S5 provides details on the regression
model and full results of regression analysis for all amenable causes (see Note 24 in text).
aSignificant difference from 1.00 (p < 0:05). bSignificant difference between high and low
education (p < 0:05). cOr hernia, cholelithiasis, or cholecystis.
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higher health care expenditure was associated
with anarrowing of absolute inequalities in ame-
nable mortality.
A previous study compared the magnitude of

socioeconomic inequalities in mortality from
amenable conditions between different coun-
tries at a given point in time.12 However, to
our knowledge, ours is the first study to compare
trends inmortality from amenable conditions in
different countries by socioeconomic status.
It has often been noted that in a context of

declining mortality, relative inequalities tend
to widen, whereas absolute inequalities may be
stable or evendecline.23,44 The explanationof this
phenomenon is straightforward. The onlyway to
reduce inequalities in mortality is to achieve
stronger declines in lower than in higher socio-
economic groups. This has proved to be difficult
for relativedeclines inmortality (that is, declines
expressed as a percentage of the original mortal-
ity rate), because it requires that interventions
have greater reach or effectiveness among lower
socioeconomic groups. It is easier, although still
challenging, to achieve larger absolute declines
in lower socioeconomic groups (that is, ex-
pressed in number of deaths per 100,000 peo-
ple), because starting levels of mortality are
higher in these groups.45 This is consistent with
what we found in our study: Although relative

declines in amenable mortality were larger
among people with high education, leading to
a rise in relative inequalities, absolute inequal-
ities remained stable, due to almost equally large
absolute declines among people with low and
high education (Exhibit 2). Although it would
have been even better to see a narrowing of ab-
solute or even relative inequalities, the strong
declines in amenable mortality among people
with low education are certainly a valuable
achievement.
Our main findings are that higher health care

expenditure, measured in different ways, was
associated with lower amenable mortality, and
that this effect was equally strong in relative
terms among people with low education and
those with high education. These results were
obtained with regression models that controlled
for GDP and both country and period fixed ef-
fects and should therefore be robust against
various sources of confounding. The fact that
we did not observe a similar effect of level of
health care expenditure on mortality from non-
amenable causes lends support to a causal expla-
nation of our findings, and so does the fact that
we did not observe any effect of the level of social
transfers on amenable mortality.We did not di-
rectly study the effect of income inequality on
inequalities in amenable mortality, but previous
analyses have shown that income inequality is
unrelated to inequalities in mortality in Europe-
an countries.46

Because starting levels of amenable mortality
are higher among people with low education
than among those with high education, equal
relative effects for the two groups imply larger
absolute effects for the former group. Therefore,
our findings suggest that more generous spend-
ing onhealth care helps reduce absolute inequal-
ities in mortality, at least in the European
context—in which most countries have national
health systems or social health care insurance
schemes that to some degree guarantee equality
of access to health care.47,48

The only previous analysis of the impact of the
level of health care expenditure on inequalities
in amenable mortality was a regional study in
England, which found that the policy of increas-
ing National Health Service funding to socioeco-
nomically deprived areas, compared to more af-
fluent areas, led to a reduction in geographical
inequalities in mortality amenable to health
care.21 However, because that study looked at
the impacts of an explicitly redistributive policy,
its results cannotbe compareddirectlywithours.
Future studies that use more detailed data on
how increased health care expenditure at the
macro level was allocated to specific interven-
tions for specific patient groupswill benecessary

Exhibit 5

Effect of the health care expenditure share of gross domestic product on amenable
mortality rates in 17 European countries, by sex and education level, ca. 1980–2010

SOURCE Authors’ analysis of harmonized data sets obtained from national statistical offices and
similar agencies in the seventeen countries studied. NOTES Low, middle, and high levels of education
are defined in the text. Mortality rates were age-standardized. The lines represent simple linear
regression lines relating age-standardized mortality rates to health care expenditure. Appendix
Table S6 provides details about the regression model and full results of the regression analysis
for all amenable causes. Appendix Figure S3 shows the underlying scatter plots (see Note 24 in
text).
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to better understand how health care narrows
absolute inequalities in mortality.
It would be interesting to see whether our re-

sults for a range of European countries are gen-
eralizable to other countries—particularly the
United States, which combines relatively unfa-
vorable mortality trends and substantial health
inequalities with very high levels of health care
expenditure.49–51 Previous studies have shown
that trends in amenable mortality in the popula-
tion at large have been less favorable in the Unit-
ed States than in most European countries.26 In
light of the available evidence, we would not be
surprised to see larger inequalities in amenable
mortality trends in the United States than in
Europe.

Conclusion
Our findings suggest that European health care
systems were successful in reducing mortality
from conditions amenable to health care among
people with low education during our study pe-
riod. Although inequalities in amenable mortal-
ity between people with low and high education
in general were not reduced, our results indicate
that more health care could reduce absolute in-
equalities in amenable mortality. Although spe-
cific policy recommendations will have to be
based on more detailed studies, our demonstra-
tion of a link between more health care funding
and smaller health inequalities lends important
support to the idea that health care can be an
effective policy instrument for reducing health
inequalities. ▪
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