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Abstract

This paper assesses inequality in longevity across education and gender groups in 23 OECD
countries around 2011. Data on mortality rates by age, gender, educational attainment, and,
for 17 countries, cause of death were collected from national sources, with similar treatment
applied to all countries in order to derive comparable measures of longevity at age 25 and 65
by gender and education. These estimates show that, on average, the gap in life expectancy
between high and low-educated people is 7.6 years for men and 4.8 years for women at age
25 years, and 3.6 years for men and 2.6 years for women at age 65. At the age of 25, the gap
in life expectancy between high and low-educated people varies between 4.1 years (in
Canada) and 13.9 years (in Hungary) for men, and between 2.5 years (in Italy) and 8.3
years (in Latvia) for women; in the United States, the gap is 10.0 years for men and 7.0
years for women. Cardiovascular diseases are the first cause of death for all gender and
education groups after age 65 years, and the first cause of mortality inequality between
the high and low-education elderly.
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1. Introduction

Substantial disparities in health status between socioeconomic groups have been
reported in all countries with available data [Marmot and Wilkinson (2006)]. Their
persistence is one of the main challenges for public health policy, as evidenced from
the fact that a reduction (by 25%) of these disparities is among the core policy
targets proposed by the World Health Organization. It is less clear, however, whether
such a reduction can plausibly be achieved. One way to estimate the scope for
reducing health disparities is to study cross-country differences in their size.

Cross-country comparisons of within-country disparities in longevity are relatively
rare as their analysis requires comprehensive data and complex data treatments.
Previous comparative studies comparing the magnitude of disparities in mortality by
educational level or occupational class have reported substantial differences in the
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magnitude of disparities between European countries [Mackenbach et al. (2008), van
Raalte et al. (2011, 2012)]. However, comprehensive studies on the longevity gap by
socioeconomic characteristics across a large number of high-income countries are
rare, especially those including non-European countries [e.g., van Hedel et al. (2015),
Tanaka et al. (2019)].

This article aims to fill this knowledge gap by reporting uniformly calculated
estimates of educational differences in longevity in 18 high-income countries, all
members of the Organization for Economic Cooperation and Development (OECD).
The OECD has, over the past decade, developed a keen interest in various aspects of
inequality, providing overviews of inequalities in income, educational achievement
and wealth in its member countries [OECD (2015)]. More recently, it has taken the
initiative to collect data on inequalities in longevity by education through a network
of national contact points in various countries, which have provided detailed
semi-aggregated tables based on common specifications [Murtin et al. (2017)].
Non-European countries covered by this initiative are Australia, Canada, Chile,
Israel, New Zealand, and the United States (US). Inclusion of the US in these
comparisons is of particular interest, not only because it provides a useful
benchmark for the US itself, but also more generally because it shows whether or
not the US—with comparatively large income inequalities and without universal
health coverage—has larger health inequalities than those prevailing in European
countries featuring more extensive welfare states.

The measurement of health inequalities, and more specifically inequality in
mortality and longevity, is linked to very important public policy issues at the
crossroad of health, social, and economic policies. First, premature and avoidable
mortality implies a significant economic cost to individuals and a loss in social
welfare. Premature mortality, as measured by “potential years of life lost” (PYLL),
was on average 3,700 years per 100,000 inhabitants aged 0-69 in 2009 (OECD
Health Database)." The social cost of premature mortality is large: even a
conservative valuation of USD100,000 per life-year would yield an equivalent cost of
USD3,700 per person aged 0-69 (Murphy and Topel, 2005). Likewise, the wide
dispersion in ages at death across individuals (including after age 70) generates large
differences in welfare within countries. For instance, Mackenbach et al. (2011)
estimated that there are more than 700,000 avoidable deaths and 33 million
preventable cases of ill-health in the European Union every year. The estimated
economic losses due to these premature deaths may amount to 1.4% of GDP (or
EURI141 billion); this is equivalent to 15% of the costs of social security systems and
20% of the costs of health-care systems in these countries [Mackenbach et al. (2011)].

Second, inequalities in mortality and life expectancy are structured along
socio-economic lines, with many behavioral, psycho-social, and material factors at
play [see Bartley (2016), for an extensive comparative analysis with a life-course
perspective]. In most OECD countries, there is evidence of large differences in
longevity across socio-economic groups, as the less educated people live shorter lives
than those having attained higher education. This implies that longevity and income

"Potential years of life lost (PYLL) is a measure of the average years a person would have lived if he or
she had not died prematurely; the threshold used to measure premature mortality is usually set at 70 years
of age. Avoidable mortality is obtained by assuming that all educational groups maintain the same mortality
as in the high education group.
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inequalities reinforce each other and potentially yield a very high level of inequality in
“full income” across educational groups [Murtin and Diaz (2020)].

While existing data on socio-economic mortality differentials show evidence of
significant “social gradients”, these estimates are affected by differences in population
coverage (entire populations, regions, or samples), type of underlying data
(register-based, census-linked, or cross-sectional unlinked data), socio-economic
classifications of the deceased (income, occupation, education), summary indicator of
health conditions used, and more. This paper aims to remedy this situation by
providing detailed mortality estimates by educational attainment, gender, and cause
of death. These estimates are calculated based on the same method and for more
countries than those covered by other studies on this topic. The paper also discusses
some important data quality issues which affect the comparability of existing
measures, and provides suggestions for further improvements in the quality of data
on inequalities in longevity. In the process, the paper opens the “black box” of
longevity calculations, reviews methodological and data issues, and compares
estimates from this data collection to those drawn from Eurostat.

While the main focus of the paper is on differences in longevity by level of
education, different proxies of socio-economic status (henceforth SES) have been
considered by other epidemiological studies. For instance, Banks et al. (2006) for the
United Kingdom and Blanpain (2016) for France rely on the measures of life
expectancy by occupation; and Chetty et al. (2016) analyze life expectancy by income
percentiles of the US. The concept of SES is multi-dimensional and different
breakdowns by income, occupation, or education may provide different pictures. One
reason for selecting education as the most relevant “conditioning” variable is that the
risk of “reverse causality” is weaker when looking at the relationship between adult
health and education,” compared to the two-way relationship between health and
income for instance.” However, relationships between education and longevity are

’A causal long-term relationship between education and longevity has been established by looking at
exogenous changes in school laws in Lleras-Muney (2005), or at very long lags between changes in
education (i.e. education of the grandparents and great-grandparents generation) and changes in
longevity in Murtin (2013), with both authors finding large effects. Likewise, James et al. (2017)
consider a large number of proximate determinants of longevity across a panel of OECD countries
between 1990 and 2013, concluding that education brings about the largest effects, followed by air
pollution and health spending. This evidence suggests that education has a direct impact upon
longevity, in addition to any indirect impact channelled through the reduction in tobacco, alcohol, or
calories consumption. In that respect, Marmot and Wilkinson (2006) highlight that a socio-economic
gradient of mortality is also evident among UK civil servants who never smoked, suggesting that
healthier behaviours cannot entirely explain inequality in longevity across groups. Among the effects of
education on people’s health status are the higher propensity of more educated people to behave in a
more forward-looking way [Farrell and Fuchs (1982)], to be better informed and more capable of
navigating through the health system [Deaton (2013)]. However, as emphasised by Deaton (2013),
health may also have a causal effect on education, due to the possibility that worse health conditions
during childhood may negatively affect educational attainment and health status in adulthood.

*Other socio-economic factors such as income or occupation contribute to longevity inequality, but the
two-way relationship between health status and these socio-economic variables makes causation difficult to
establish. The correlation between longevity and people’s income or occupation is very strong and well
documented [Marmot and Wilkinson (2006)] but the direction of causality between the two variables is
contentious [Deaton (2013)]. On the one hand, low income, income declines, and poverty may lead to
lower consumption of health services and to worse health conditions [Deaton (2003), Mclnerney et al.
(2013)]; similarly, people having manual occupations are more exposed to physical strain and fatalities

https://doi.org/10.1017/dem.2021.22 Published online by Cambridge University Press


https://doi.org/10.1017/dem.2021.22

4 Fabrice Murtin et al.

complex and are also related to the skills gained at early stages of life. These skills not
only largely predetermine occupation, income, and other socio-economic characteristics
at later stages of life, but also contribute to individual health-related life styles, disease
risk profiles, and psychosocial characteristics.

The main results of the paper are as follows. First, on average, across the countries
covered in the analysis, the gap in life expectancy at age 25 years between high and
low-educational groups is 7.6 years for men and 4.8 years for women. At the age of 65,
these gaps are 3.6 years for men and 2.6 years for women, implying that relative
inequalities in longevity increase with age. Gaps in life expectancy by education are
especially large in Latvia and Poland, while they are comparatively low in Italy.* Second,
other measures of inequalities in longevity by education (such as country averages of
age-standardized mortality rates and the slope index of inequality) do not significantly
change the assessment relative to one based on life expectancy measures. Third,
differences in longevity between groups with low and high-educational attainment
account, on average, for around 10% of overall inequalities in ages of death; this implies
that eliminating average differences in longevity across groups with different education
does not imply eliminating all differences in mortality across people. Also, within-group
inequality in ages at death is larger among low-education people than among highly
educated people, mainly reflecting higher premature mortality. Finally, cardiovascular
diseases are the first cause of death for all gender and education groups after age 65
years, and the first cause of mortality inequality between the high and low-education elderly.

The paper is structured as follows. Section 2 describes the data, section 3 presents the
estimates of longevity inequalities between educational groups, while section 4 describes
inequalities within groups. Section 5 looks at specific causes of death, while section 6
provides some discussion of the results and the last section concludes.

2. The data

This section highlights the data’s general characteristics and describes their treatment in
detail.

2.1 The sample of countries

Data files on mortality and population by gender, age (25 years old and over),
educational attainment (5 levels, based on the ISCED 1997 classification) and causes
of death (4 causes, namely circulatory, external, neoplasm, and other diseases) were
collected by the OECD Statistics and Data Directorate for 22 countries and several
years around 2011, based on a detailed questionnaire sent to national contact-points
in the National Statistical Offices and other public agencies that routinely collect
these types of data. This involves a very large number of mortality rate observations
by population group, namely more than 450,000 data points.

[Banks et al. (2006)], while unemployment worsens mental and physical health [Bassanini and Caroli
(2015)]. On the other hand, disability and poor health conditions may lead to withdrawal from the
labour force and hence lower income; for example, Case and Deaton (2003) report that most—although
not all—of the correlation between income and self-reported health is removed when those not in the
labour force are excluded from the analysis.

“The gap in longevity at age 65 between the highest and lowest education groups is estimated to be twice
as large as the one reported by Eurostat; most of this difference is explained by the fact that Eurostat does
not take into account mortality differentials after the age of 75 years, as explained below and in Annex C.
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For the purpose of calculating the indicators reported in this article, the education
categories “no schooling” and “primary and lower secondary” were merged to form
the category “Low level of education”. The “Middle level of education” category is
composed of the “upper-secondary” and “post-secondary non-tertiary” education
reported by country contact-points, while the “High” level category is composed of
people with tertiary education. These three categories refer to the highest attained
completed education. The 5th category “Missing education” is treated as explained
below.

The data were compiled in different ways by national correspondents, as 14 countries
(Australia, Austria, Canada, Denmark, Finland, France, England and Wales, Israel, Italy,
Latvia, Norway, New Zealand, Slovenia, Sweden) used a “linked design”, where
socio-economic information on the deceased is retrieved by applying the linkages
between individual death records and the corresponding records from the most
recent population census or administrative registers. Conversely, 8 other countries
used a “cross-sectional” (unlinked) design, where information on the socio-economic
characteristic of the deceased is drawn directly from death certificates, as reported by
relatives or public officials. In the case of census-linked design, the population
exposure (i.e., the population at risk of dying in any given year) used to estimate
education-specific death rates is derived by counting total person-years lived between
the census and date of death (if died) or end of observation (if survived). For
cross-sectional unlinked design, population exposure simply refers to the
education-specific population counted directly from the most recent census. Only 4
of the 8 countries that provided data based on a cross-sectional design are included
in the estimates reported in this article.’ Data for Belgium and the Czech Republic
were excluded due to the high share of people with missing education in death
registers (over 45%); Mexico and Turkey were excluded as the registration systems of
these two countries provide only partial coverage of the number of deaths [WHO
(2016)]. In total, the final dataset used for analyses covers 18 OECD countries,

®An obvious drawback of the so-called “cross-sectional” or “unlinked” design is that it can only be
implemented when death certificates include information on the occupation and education of the
deceased. A second drawback is that, even when this information is included, it may be affected by
recording errors [Sorlie and Johnson (1996), Kunst et al. (1998), Jasilionis et al. (2009, 2012), Rey et al.
(2013)]. As noted by Gordis (1982), information about socio-economic status in death records suffers
from an upward reporting bias, as proxy informants tend to provide overly-favourable information
about the deceased (e.g. the “promoting the dead” phenomenon). Such misreporting may lead to biases
in the cross-sectional mortality estimates by socio-economic group, with estimates sometimes even
failing to report the true direction of inequality [Kunst et al. (1998), Jasilionis et al. (2012)]. The
“unlinked” cross-sectional approach has been increasingly replaced by estimates based on longitudinal
design. The longitudinal design relies on “census links”, in which socio-economic information on the
characteristics of the deceased is retrieved by individual data linkage to the population census or
administrative records. In turn, individual linkage of the deceased person is performed either on the
basis of personal identification numbers (e.g. as in several Nordic countries) or on the basis of a
combination of individual characteristics such as birth date, gender, and postcode of residence
(probabilistic record linkage). While data quality varies with the type of design used, the linked design
allows generating estimates of socio-economic inequalities in lifespans even for countries where death
registers do not contain the information required to implement the cross-sectional design. Further, this
approach also provides higher quality estimates than those based on the unlinked approach, provided
that the degree of “matching” is high (i.e. when only few of the deceased could not be linked to a
census record, due to migration or other factors).
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including 6 non-European countries, and 13 countries with available data on cause of
death.

Table 1 describes the meta-characteristics of the data used in this paper. Death and
population data are classified by single year of age of the deceased, with the only
exceptions of Australia, the United Kingdom, New Zealand, and the US, whose data
are classified by 5-year age groups. To increase robustness and comparability with
these countries, single-year data have been aggregated into 5-year age groups for all
countries (see below). To extend the country coverage of this article, we include
estimates based on “cross-sectional” data for 4 countries (the US, Chile, Hungary,
and Poland), but only after having undertaken extensive checks on the quality of
these estimates (described below). Finally, data on causes of death are available for
13 countries.

The distribution of the adult population (i.e., those above 25 years of age) by
educational attainment (i.e., the highest level of education completed) varies
significantly across countries as well as across gender and age groups. Table 2 reports
these characteristics for two broad age groups (25-64 years and 65-89 vyears),
separately for men and women, as used in this article.

Educational attainment is substantially higher for the younger cohort (25-64 years),
especially for women. For instance, the share of women with high education varies from
about 13% in the older cohort to 31% in the younger cohort; the corresponding values
for men are 19% and 25%. These gender differences reflect the fact that women lead in
terms of higher educational attainment among younger generations, while the opposite
is true among the older generation. This shift in educational attainment across
generations raises comparability issues across time and space that are discussed later
in this paper.

2.2 The treatment of missing education

Table 2 also shows that in 6 countries, some fraction of population exposure and of the
deceased population are reported as having unknown educational attainment. These
people were allocated to other educational groups in proportion to the observed
distribution of the deceased by education and gender. A sensitivity analysis shows
that the equidistribution of people with “missing education” had a negligible impact
on the results compared to another scenario where these people are all allocated to
the group with low education. Whether the group with “missing education” is
equidistributed across other educational groups or is entirely allocated to “low
education”, the average difference in estimated longevity is less than 0.2 years (Figure 1).

In this article, the “equidistribution assumption” is used as a benchmark, and the
group with missing education is distributed across other educational categories for
each age and gender group. The same assumption is made by Eurostat, the statistical
office of the European Union, in its own data collection in this area.

2.3 The volatility of annual mortality rates and the use of abridged life tables

As the mortality rates by education and by gender referring to a single year are often
volatile across age groups due to small numbers of deaths, especially at higher ages,
the data of the number of deaths and population exposure were pooled, both across
years of observation and across ages of death (into 5-year age groups). This
procedure allowed to diminish volatility of education-specific rates in some age groups.
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Table 1. Countries and data sources included in the analysis

Retained Cause of
period of Age Age death
Country Source Method Death registers Population exposure analysis range frequency available
Australia OECD Linked 9/27/2012 Census 2011 2011 25-115 5-year Yes
Austria OECD Linked 1/11/2011-31/10/2012 Census 31/10/2011 2011-2012 25-95 Annual No
Canada OECD Linked 2006-2011 Census 2006 2009-2011 25-115 Annual Yes
Chile OECD Unlinked 2002-2006 Census 2002 2002-2006 25-120 Annual Yes
Denmark OECD Linked 2009-2013 2009-2013 2009-2013 25-120 Annual Yes
England and Wales OECD Linked 2002-2013 2002-2013 2009-2013 25-85 5-year Yes
Finland OECD Linked 1/1/2006-31/12/2010 Census 31/12/2005 2008-2010 25-120 Annual Yes
France OECD Linked 2009-2013 2012 2009-2013 25-105 Annual No
Hungary OECD Unlinked 2010-2013 Census 2011 2010-2013 25-120 Annual Yes
Israel OECD Linked 2000-2012 2000-2012 2008-2012 25-120 Annual No
Italy OECD Linked 2012 Census 2011 2012 25-120 Annual No
Latvia OECD Linked 1/3/2011-31/12/2012 Census 1/3/2011 2011-2012 25-120 Annual Yes
New Zealand OECD Linked 2001-2011 Census 2001-2006 2006-2011 25-95 5-year Yes
Norway OECD Linked 1971-2009 1971-2009 2009 25-90 Annual Yes
Poland OECD Unlinked 2010-2013 Census 2011 2010-2013 25-120 Annual Yes
Slovenia OECD Linked 2011-2013 Census 2011-2012-2013 2011-2013 25-100 Annual Yes
Sweden OECD Linked 1/1/2010-31/12/2014 Census 1/1/2010 2010-2014 25-120 Annual No
United States OECD Unlinked 2011-2012 2011-2012 2011-2012 25-85 5-year Yes
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Table 2. Distribution of adult population by educational attainment, gender, and age

Males Females
Age 25-64 years Age 65-89 years Age 25-64 years Age 65-89 years
Country Source Low Middle High Missing Low Middle High Missing Low Middle High Missing Low Middle High Missing
Australia OECD 156 529 314 0.0 308 434 259 0.0 185 450 36.5 0.0 493 278 230 0.0
Austria OECD 14.8 64.5 20.7 0.0 26.3 57.0 16.7 0.0 233 59.2 17.4 0.0 54.0 41.3 4.7 0.0
Canada OECD 386 15.8 45.5 0.0 514 17.2 314 0.0 38.2 9.0 52.8 0.0 65.3 7.0 21.7 0.0
Chile OECD 354 40.6 24.0 0.0 65.8 23.2 11.0 0.0 37.1 41.0 21.9 0.0 70.1 24.0 5.9 0.0
Denmark OECD 218 466 276 3.9 365 408 198 2.8 21.0 398 36.0 3.2 521 300 151 2.8
England and Wales OECD  53.5 28.0 18.5 0.0 70.1 14.2 15.8 0.0 49.2 31.9 18.9 0.0 74.1 13.0 12.9 0.0
Finland OECD 238 485 277 0.0 58.8 202 210 0.0 189 435 376 0.0 640 216 144 0.0
France OECD  23.0 46.8 30.2 0.0 51.2 335 15.3 0.0 249 40.0 35.1 0.0 65.3 24.2 10.6 0.0
Hungary OECD 162 658 180 0.0 50.0 307 193 0.0 209 552 239 0.0 681 23.0 8.9 0.0
Israel OECD 231 46.6 30.3 0.0 42.2 24.1 33.7 0.0 18.2 47.0 34.8 0.0 47.9 22.7 293 0.0
Italy ISTAT n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Latvia OECD 15.0 63.7 213 0.0 34.6 45.2 20.2 0.0 8.7 55.9 354 0.0 37.6 46.8 15.6 0.0
New Zealand OECD 19.0 28.6 47.6 4.8 329 21.2 36.4 9.5 16.6 34.2 45.0 4.2 37.8 253 23.7 13.2
Norway OECD 20.1 449 284 6.5 328 464 198 1.0 200 39.0 357 5.4 434 431 125 1.0
Poland OECD 11.2 64.7 18.1 6.0 39.1 45.1 13.8 2.1 11.0 57.6 25.3 6.0 56.0 34.3 7.6 2.2
Slovenia OECD 183 63.1 186 0.0 29.2 552 157 0.0 21.0 503 288 0.0 59.2 332 7.6 0.0
Sweden OECD 15.7 56.8 26.1 1.4 38.8 40.7 19.3 1.2 11.6 49.8 37.4 1.2 394 39.3 19.8 1.5
United States OECD 136 504 36.0 0.0 172 470 357 0.0 108 469 423 0.0 188 548 264 0.0
Average 223 48.7 27.7 1.3 41.6 35.6 21.8 1.0 21.8 43.8 33.2 1.2 53.1 30.1 15.6 1.2

Source: National population registers.
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Figure 1. Differences in estimated longevity at age 25 between two treatments of data for people whose
education is reported as “missing”. Imputation of category “missing” to low education versus equidistribution.
Source: Authors’ calculation. The unit of the y-axis is the number of years.

Even in a country with high-quality data such as Sweden, which displays few missing
education data and relies on a census-linked methodology, the mortality rates for
detailed education/age/gender groups derived from a single year of observation and
from annual age frequency are volatile, especially at lower ages (Figure 2A). To
remedy this problem, the analysis in this article refers to people grouped into 5-year
age bands and pools several years of observation. This procedure yields smoother
mortality rates as shown in Figure 2B. For example, in the case of Sweden, this
approach allows using 25 times more observations in the pooled data (5-year age
band times 5 years of observation) relative to the case of single year of age of the
deceased and single year of data. This pooling methodology offers two additional
advantages: first, it increases comparability with those countries whose death data
were provided as 5-year groups; and, second, it increases the robustness of the
estimates, especially when mortality data are broken down by cause of death.

2.4 Regularization of mortality rates at older age

The data pooling methodology does not solve all data issues. There are two types of
remaining issues: (i) implausible cross-overs in mortality rates: this refers to
implausible sudden declines or increases in mortality rates at some (usually) old
ages, which produce cross-overs in group-specific mortality rates. For instance,
people with medium education above a certain age may suddenly display higher
mortality rates than people with low education. In theory, mortality cross-overs
between different educational groups are possible, but they usually occur at very high
ages after some gradual convergence; (ii) misreporting of mortality rates: this problem
reflects the very small number of deceased people especially at older age, when the
numbers of deceased and living people shrink to close to zero. This problem takes
various forms: abnormally low mortality rates for some groups of prime-age people
in Israel (for medium and high education at young age) and Hungary (medium

https://doi.org/10.1017/dem.2021.22 Published online by Cambridge University Press


https://doi.org/10.1017/dem.2021.22

10 Fabrice Murtin et al.

A
(o]
— O -
o
o~
£
w
K]
[
£
¥
i
o
L)
> N+
w
I6
£
Lo
(=]
£
o
(=]
= C\;l -]
20 40 60 80 100 120
Age
——ilow s Middle
== g
= B
S ©
o™
=)
S
o~
g
[+]
E
=
]
s
e
g
o
E
g)
- c\ll L T T T T T T
20 40 60 80 100 120
Age
Low: ====s Medium

Figure 2. Log mortality rates of Swedish males (A). Age-specific death rates by single year of age for single year
of observation (2012) (B). Age-specific death rates classified by five-year age group for multiple years of
observation (2010-2014).

Source: Authors’ calculation.
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education after age 65), with random fluctuations in a very small number of deaths
(i.e., a numerator problem); mortality rates declining with age beyond 90 or 95 years,
as observed in Chile, Denmark, Finland, Hungary, Israel, Latvia, Poland, and
Slovenia. These suspect patterns indicate some potential problems in the data.
Although some research suggests that the growth of mortality rates with respect to
age decelerates after the age of 90-100 years, there is no evidence about sudden
drops in mortality rates.

The small number of observations at older age has led Eurostat to restrict the
calculation of longevity across educational groups to the 25-74 years age group.
While this procedure avoids the problem of small number of deaths at higher ages, it
also neglects differential mortality after age 75. While this problem is perhaps less
important for the calculation of longevity at age 25 (the measure preferred by
Eurostat), as this measure is less sensitive to mortality differentials at very old age, it
becomes a critical issue for the calculation of longevity at age 65 and for the accurate
evaluation of differences across educational groups, which have implications for the
design and fairness of pension systems for instance.

This article departs from the “censoring practice” used by Eurostat to take into
account mortality differences after age 75 years. The key reason to do so is that the
data appear to be of good quality until age 90 or 94 years in most countries. In
practice, the age profile of mortality after age 94 is fitted with the help of a classical
Gompertz model where, for each gender i and education groups j, the following
relation is estimated:

logmi,j,t = ai,j—f—b,»,j.t—{—s,-,j)t (l)

where m; ; is the mortality rate of group (i,j) at age ¢ (taken as equal to the middle of the
5-year age group). This regression is run between age 70 and 94 years in order to focus
on the mortality age profile at older ages. Then, the predicted mortality rates are
selected after age 95 and combined with the observed mortality rates between 25 and
94 years. As shown in Murtin et al. (2017), the Gompertz model fits the pooled data
well, overall and especially over the 70-94 years age band, over which the mortality
age profile is almost linear.

Addressing the problem of mortality cross-over is more difficult, as this problem
stems from the low quality of the raw data due to misreporting of education
observed especially, but not always, at older ages. In this case, observations that were
deemed to be “dubious” were replaced after some age threshold by log-linear
extrapolations of mortality rates. In some cases, the censoring was done at relatively
low ages; this implies that, in these cases, the estimates reflect a significant degree of
imputations and should be taken with caution. Countries whose data have been
censored are: Chile (after 65 years for high education, and between 65 and 75 years
for women with medium education); Hungary (between 65 and 80 years for men
with low and medium education); Norway (before age 34 years for medium and high
education); and Israel (before age 34 years for medium and high education). For all
countries, annual mortality rates were censored upward at a maximum rate of 50%
per year.

More specifically, US death data, which is based on a different educational
classification than ISCED, has received a specific treatment identical to that proposed
by Rostron et al. (2010), which is carefully described in Annex A.
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Finally, life expectancy at age 25 and 65 is calculated for each gender and education
group using the abridged life tables formula proposed by Chiang (1984). When
calculating life expectancy with the Chiang formula, the fraction of time lived in the
last age interval of life is assumed to be 0.5, except for the age group 115-119 years
where it is assumed to be equal to the inverse of the mortality rate.

3. Inequalities in life expectancy and mortality risk by education and gender

The gap in life expectancy between education groups is the main measure of inequality in
longevity used in this article. As complementary measures of inequalities in longevity, we
consider (absolute and relative) measures of inequality in age-standardized mortality
rates, i.e., the absolute difference in, and the ratio of, age-standardized mortality rates
by education, averaged over the population aged 25-89.

Also, to obtain the measures of mortality inequality in longevity that are not affected
by the shape of the distribution of the population by education, we further use the
“Slope Index of Inequality” (labeled as SII) and its relative version, the Relative Index
of Inequality (denoted as RII), as described by Mackenbach and Kunst (1997). The
SII consists of the absolute difference in age-standardized mortality rates between the
best and worst ranked individuals in the education distribution, while the RII is
equal to the SII divided by the average age-standardized death rate for the entire
(total) population.

While the previous indices capture inequality in longevity between population
groups, we also report on total inequality in ages-at-death via the Theil index [van
Raalte et al. (2011, 2012)], which allows breaking down educational inequality in
longevity into between and within-group contributions.

At age 25, life expectancy is always higher among the high than among the mid
educated, and among the mid than among the low educated (Table 3). Differences
between countries are large. For example, the lowest life expectancy among
high-educated men is observed in Latvia (52.5 years); this level, although substantially
higher than that of low-educated men in the same country (41.0 years), is lower than
the life expectancy of low-educated men in Australia (52.6 years), Canada (54.4 years),
England and Wales (53.8 years), Israel (53.5 years), Italy (54.2 years), and Sweden
(52.7 years). In the US, the life expectancy of high-educated men and women (56.2
and 584 vyears, respectively) is somewhat lower than the average observed across all
countries for the same educational category (57.1 and 60.5); the US disadvantage is
much greater for low-educated men and women (46.2 and 51.5 years) as compared to
the corresponding average across all countries (49.5 and 55.7 years).

On average, across all countries covered by the analysis, the gap in life expectancy at
age 25 years between high and low-educated people is 7.6 years for men and 4.8 years for
women (Figure 3). The size of this gap varies between 4.1 years in Canada and 13.9 years
in Hungary for men, and between 2.5 years in Italy and 8.3 years in Latvia for women.
Among men, the gap is large in Hungary, Poland, Latvia, Chile, and the US, and small in
Canada, Italy, Great Britain, and New Zealand. Among women, patterns are partly
different, with larger disparities in Latvia, Chile, and the US (but not in Hungary and
Poland), and smaller disparities in Canada, Italy, Austria, and France (but not in Great
Britain and New Zealand). In the US, the gap is considerably larger than the average
for other countries for both men (10.0 years) and women (7.0).

Estimates for life expectancy at the age of 65 can be found in Annex B. At this higher
age, the gap between high and low educated is still substantial: the average gap in life
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Table 3. Life expectancy at age 25 by education around 2011, by gender

Males Females
Low Medium High All Gap high-low Low Medium High All Gap high-low
Australia 52.6 55.9 59.2 55.9 6.6 58.2 60.4 61.8 59.9 3.7
Austria 51.4 54.0 57.8 54.1 6.4 57.6 59.3 60.6 58.7 3.0
Canada 54.4 55.6 58.5 57.0 4.1 58.3 59.4 61.1 61.4 2.7
Chile 46.8 50.9 57.8 50.1 10.9 53.2 58.1 60.8 55.3 7.6
Denmark 49.7 53.6 56.5 53.1 6.8 54.5 57.8 59.6 56.9 5.2
England and Wales 53.8 56.6 58.2 54.8 4.4 56.7 59.6 60.7 57.3 4.0
Finland 49.0 52.5 56.6 52.3 7.6 56.2 59.1 60.9 58.5 4.8
France 514 55.1 58.2 54.9 6.8 59.3 61.5 62.0 61.0 2.7
Hungary 39.9 48.2 53.8 46.6 13.9 51.2 56.3 57.0 54.3 5.7
Israel 53.5 56.8 59.1 56.4 5.6 57.3 60.2 61.2 59.3 3.8
Italy 54.2 56.6 58.5 54.1 4.3 59.0 60.9 61.5 59.3 2.5
Latvia 41.0 45.9 52.5 46.0 11.6 50.1 55.2 58.4 55.2 8.3
New Zealand 51.9 55.4 56.6 54.9 4.6 56.7 59.9 61.2 59.2 4.4
Norway 513 55.0 58.2 54.7 6.8 56.4 59.7 61.3 58.8 4.8
Poland 42.6 47.4 55.2 47.6 12.6 53.1 55.4 59.3 55.5 6.2
Slovenia 48.9 53.1 57.1 52.5 8.3 56.9 59.3 61.6 58.5 4.7
Sweden 52.7 55.8 58.6 55.6 5.9 56.7 59.3 61.7 59.1 5.0
United States 46.2 52.8 56.2 52.7 10.0 51.5 57.7 58.4 56.9 7.0
Average 49.5 53.4 57.1 53.0 7.6 55.7 58.9 60.5 58.1 4.8

Source: Authors’ calculation based on OECD data.
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Figure 3. Life expectancy gap between the highest and lowest educational groups at the age of 25.
Source: Authors’ calculation based on OECD data. The unit of the y-axis is the number of years.

expectancy at the age of 65 years for all countries is 3.6 years for men and 2.6 years for
women. Relative to average life expectancy, health inequalities are relatively larger at age
65 than at age 25, for both males and females. For instance, on average across countries,
the gap among males represents 20.7% of life expectancy at age 65, vs. 14.3% of life
expectancy at age 25. Importantly, the gap in life expectancy at age 65 has been
underestimated by previous Eurostat estimates (see Annex C).

These disparities in life expectancy are the result of higher mortality rates among the
low educated in all age groups. As shown in Figure 4, when we look at the underlying
disparities in mortality rates, we find a very similar ranking of countries, regardless of
whether we measure absolute disparities (as in the SII) or relative disparities (as in the
Relative Index of Dissimilarity). This is because average mortality rates tend to be higher
in countries that have larger relative disparities in mortality, such as Hungary, Poland,
Latvia, and Chile. Both absolute and relative disparities in mortality rates are smaller
among women than among men, but the differences between men and women are
less striking in New Zealand, England, and Wales as well as Sweden where relative
disparities are almost as large among women as they are among men.

4. Total inequality in ages-at-death

Although differences in life expectancy, and thus in average age-at-death, between
education groups are substantial, they only account for a small part of the total
variation in age-at-death between all individuals in the population. We have
quantified the total variation in ages-at-death using the Theil index, which can be
interpreted as measuring how far off the population is from the state when everyone
dies at the same age. The higher the Theil index, the further away the population is
from this situation. When we compare countries based on their Theil index, as in
Table 4, the largest variations in ages-at-death are found again in Hungary, Poland,
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Figure 4. Slope index and relative index of inequality.

Source: Authors’ calculation based on OECD data. The SlI consists of the absolute difference in age-standardized
mortality rates between the best and worst ranked individuals in the education distribution. The unit of the
y-axis for Sl is the number of deaths for 100,000 person-years. The RIl is equal to the SII divided by the average
age-standardized death rate for the entire (total) population.

Latvia, and the US. When the Theil index is decomposed into its two components of
“within-group inequality” (i.e., the variation in ages-at-death between individuals
within the same education group) and “between-group inequality” (i.e., the variation
in ages-at-death between different education groups), we find the first to be much
larger than the second. Between-group inequality accounts, on average, for 7.6% of
total variation in ages-at-death. Countries where this proportion is larger than
average include Hungary, Poland, Latvia, and Chile, but not the US.

The relatively lower life expectancy of the low educated is the consequence of a larger
variation in ages-at-death among this group as compared to the high educated. Higher
mortality before the modal age-at-death, i.e., premature mortality, mainly explains the
lower life expectancy of the less educated. This can be seen in Figure 5, which shows the
distribution of ages-at-death among the low, the mid, and the high educated in a few
selected countries. In Hungary and the US, dispersion of the age-at-death is larger
than in Canada and Australia, particularly among the low educated, among whom a
much larger fraction of deaths occurs at younger ages.
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Table 4. Theil’s index of lifespan inequality (x100) by country

Theil index Within-group Between-group Between component
(x100) inequality inequality as percent of total
Australia 1.309 1.242 0.067 5.1
Austria 1.260 1.185 0.074 5.9
Canada 1.117 1.081 0.036 3.3
Chile 1.564 1.381 0.183 11.7
Denmark 1.401 1.322 0.080 5.7
England and 1.122 1.085 0.036 3.2
Wales
Finland 1.598 1.476 0.122 7.6
France 1.528 1.429 0.099 6.5
Hungary 1.720 1.422 0.298 17.3
Israel 1.172 1.125 0.047 4.0
Italy 1.093 1.045 0.049 4.4
Latvia 2.125 1.831 0.294 13.8
New Zealand 1.518 1.450 0.068 4.5
Norway 1.253 1.174 0.080 6.3
Poland 1.855 1.590 0.265 14.3
Slovenia 1.462 1.331 0.132 9.0
Sweden 1.254 1.194 0.059 4.7
United States 1.907 1.763 0.144 7.6
Average 1.459 1.340 0.118 I£5)

Source: Authors’ calculation based on OECD data.

5. Mortality disparities by cause of death

For 13 out of 18 countries, we also obtained data on mortality by cause of death.
Cardiovascular diseases are the most important cause of death of both men and
women in all countries. However, cardiovascular diseases do not explain the bulk
of mortality disparities among the population aged 25-64 years (Table 5). In most
countries, “other diseases” account for most of these mortality differences (32% for
men and 38% for women), followed by cardiovascular diseases and neoplasms
(which contribute around 27% each to the rates’ difference for both men and
women). Larger-than-average disparities in total mortality in the US arise from
larger-than-average disparities for all major cause-of-death groups, but the
difference is particularly striking for “other diseases”. For the population aged 65
years and more, cardiovascular diseases are the main factor explaining the
mortality gap between educational groups, as they contribute 41% of the difference
in mortality for men, and 47% for women (see Annex B Table B.2); the second
main contribution is that of “Other causes” (25% for men and 17% for women),
followed by neoplasms.
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Figure 5. Lifespan distributions by education for males in selected countries around 2011.
Source: Authors’ calculation based on OECD data.

6. Discussion

This paper is based on the collection of new data on mortality and population by age,
gender, education, and causes of death for 18 OECD countries. It is the first time that
data on inequalities in mortality (and life expectancy) by education have been brought
together for such a wide range of countries, encompassing not only Western and
Eastern Europe, but also high-income countries in North and South America, as well
as Israel, Australia, and New Zealand. Relative to other institutional data sources, the
OECD database has several important advantages. For example, a similar Eurostat
database [Eurostat (2015)] provides mortality estimates by education derived from
labor force surveys covering the population up to the age 75 only. Above this age, a
very restrictive assumption is used assuming the same mortality rates for all
educational groups (also see Annex C). An important advantage of the OECD
database is to include thorough data quality checks and treatment of people with
missing education.

Patterns of mortality inequality by education within Europe have been reported
before, but they are mostly available for European OECD countries [Mackenbach
et al. (2018)]. These analyses highlighted large and increasing inequalities in some
Eastern European countries during the 1990s [Mackenbach (2016)].

The major contribution of this study concerns the comprehensive and systematic
international comparison of mortality disparities by education between the European
and larger set of non-European countries. We found that Australia and New Zealand
show similar or even smaller mortality disparities than the European average,
whereas the disparities are much higher in the US and Chile. The unfavorable
situation in the US confirms the results of previous studies which were based on a
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Table 5. Difference in mortality rate by causes of death between high and low-educated prime-age adults aged 25-64 years

Males Females

Circulatory Neoplasm Other External Total Circulatory Neoplasm Other External Total
Australia 4.2 7.9 8.7 4.5 25.3 2.7 -34 -13 0.0 -19
(%) 14.9 28.3 31.3 16.2 100.0 -143.7 176.3 69.0 0.0 100.0
Canada 33 4.2 4.9 2.9 15.3 1.4 2.3 3.6 2.1 9.3
(%) 21.3 27.2 32.2 19.2 100.0 14.8 24.8 38.3 22.1 100.0
Chile 8.8 8.6 21.0 135 51.9 5.0 7.6 9.1 0.8 225
(%) 16.9 16.6 40.5 26.0 100.0 224 33.8 40.3 3.5 100.0
Denmark 6.6 8.5 19.7 6.6 41.5 31 7.1 10.6 1.9 22.7
(%) 15.9 20.5 47.5 16.0 100.0 13.8 31.0 46.7 8.5 100.0
England and Wales 4.3 2.7 5.2 1.8 14.0 1.9 4.0 4.3 0.8 11.0
(%) 31.1 19.1 36.9 12.8 100.0 17.5 36.2 39.3 7.1 100.0
Finland 10.3 5.0 13.8 15.1 44.2 3.6 2.8 8.7 53 20.5
(%) 23.3 11.4 31.2 34.1 100.0 17.7 13.6 42.6 26.0 100.0
Hungary 39.2 36.5 29.0 143 119.0 114 11.0 11.2 23 35.9
(%) 33.0 30.6 24.4 12.0 100.0 31.8 30.7 31.1 6.4 100.0
Latvia 34.6 15.9 23.0 21.8 95.3 19.6 6.7 16.3 8.2 50.8
(%) 36.3 16.7 24.1 22.9 100.0 38.6 13.1 32.1 16.1 100.0
New Zealand 9.5 5.6 7.0 5.3 27.5 4.1 7.0 6.2 1.5 18.9
(%) 34.7 20.5 25.6 19.3 100.0 21.9 37.0 33.1 8.1 100.0
Norway 7.1 73 9.1 3.6 27.0 0.8 2.9 11 0.8 5.4
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(%) 26.3 26.8 SSE) 133 100.0 13.9 52.8 19.5 13.9 100.0
Poland 26.0 15.7 31.2 21.2 94.2 8.2 6.5 11.0 2.6 28.2
(%) 27.6 16.7 SSH/! 22.5 100.0 28.9 22.9 39.0 9.2 100.0
Slovenia 6.9 9.0 18.5 73 41.7 23 4.1 6.4 1.8 14.6
(%) 16.6 21.6 44.3 174 100.0 15.7 28.2 43.9 12.2 100.0
United States 16.5 12.6 23.1 13.5 65.7 9.1 7S] 16.8 53 385
(%) 25.1 19.2 So8/ 20.5 100.0 23.8 18.9 43.7 13.7 100.0
Average 13.6 10.7 16.5 10.1 51.0 5.6 5.1 8.0 2.6 21.26
(%) 26.8 21.0 323 19.8 100.0 26.5 23.8 37.6 12.0 100.0

Source: Authors’ calculation based on OECD data.
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smaller selection of countries [van Hedel et al. (2015)]. The US case is particularly
interesting because of high mortality disparities that occur in the context of overall
worsening life expectancy and midlife mortality [Case and Deaton (2015), Ho and
Hendi (2018)]. Furthermore, this mortality crisis seems to be disproportionally
affecting low-educated people [see Olshansky et al. (2012), Hummer and Hernandez
(2013), Hendi (2015), Sasson (2016), Hendi (2017)]. This worrying trend can be
largely explained by rising midlife mortality due to the so-called “deaths of despair”,
which include substance use, cirrhosis, and suicide [Case and Deaton (2017), Murthy
(2017), Murray et al. (2018)]. A more recent study suggests that all racial groups are
affected, which signals a fundamental problem affecting population health in the US
[Woolf et al. (2018)].

Disparities in ages-at-death between education groups account for only a relatively
small fraction of the total variation in lifespan within countries [Van Raalte et
al. (2012)]. We confirm that this pattern is also applicable to other non-European
countries besides the US. This result suggests that there are plenty of factors other
than education that contribute to the dispersion of lifespan within populations, such
as genetics, exposure to various risk factors (health-related behaviors, air pollution,
occupational risks), or simply bad luck. These results do not imply that disparities in
life span by level of education are irrelevant for public health policy.

We found that mortality from “other diseases” (than cardiovascular disease and
cancer) accounted for most of the disparities in mortality between education groups
before age 65, while circulatory problems account for a large share of mortality
inequalities after age 65. The heterogeneous category of “other diseases” includes
diabetes; chronic obstructive pulmonary disease; infectious diseases such as
pneumonia, tuberculosis, and HIV/AIDS; alcohol-related health problems; and
opioid-involved poisoning. Some of these diseases may reflect disparities in access or
quality of medical care, whereas others may reflect the effect of disparities in
smoking, excessive alcohol consumption, obesity, or mental health.

Although we believe the results as reported in this paper are robust, future work
should seek to further harmonize data collection, with a gradual move toward
“linked design” [Sorlie and Johnson (1996), Jasilionis et al. (2012), Rey et al. (2013)],
and a larger country coverage. Besides, the classification of educational attainment
could be refined to include more categories and similarly for causes of deaths. The
next OECD data collection that should take place in the future may provide these
additional details while preserving comparability with these results. Although we
took several steps in harmonizing the data (including redistribution of missing
education cases), the results for the countries using “cross-sectional unlinked” data
should be treated with caution.

Finally, this analysis has several limitations. First, socio-economic inequalities in
health are limited to one socio-economic status, namely educational attainment,
which may reflect several compounding factors [Bartley (2016)] such as behavioral
and cultural causes as well as personal characteristics (self-control, risk behaviors
linked to smoking, alcohol consumption, poor eating habits); psychosocial factors
such as stress, social situation, and “job strain” (related to not having autonomy at
work); income and living conditions. Second, the data were not fully homogeneous
across countries in terms of sampling methodology, time coverage, and data quality
(e.g., missing education, volatility of mortality age profiles).
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7. Conclusion

This study presents new harmonized data on mortality and population by age, gender,
education, and causes of death for 18 high-income OECD countries. This is one of the
largest international comparisons of socio-economic mortality inequalities in developed
countries covering the most recent period. The findings highlight large variations in
mortality inequalities across the countries. The study points to an unfavorable
position of the US, where disproportionally high excess mortality of lower educated
people coincides with stalling or even declining life expectancy. However, the three
countries in the Central and Eastern European region (Latvia, Hungary, and Poland)
and Chile show the worst positions in both the magnitude of inequalities and overall
life expectancy levels.

The main findings based on life expectancy are further confirmed when using other
inequality measures including slope indexes that account for sizes of educational groups
and measures of lifespan disparity. Using more advanced measures of inequality did not
make any substantial changes in the country rankings according to the level of
inequality. Interestingly, we observed that with the exception of the three former
Central and Eastern European countries and Chile, educational inequality in lifespan
explains relatively little part of overall inequality in age at death. As expected,
cardiovascular diseases are the largest contributors to the mortality inequalities at old
ages, whereas other diseases (including external and alcohol-related causes of death)
are the biggest contributors to the mortality inequalities below the age 65. Despite
some commonalities in age- and cause-specific patterns, large variations in the
magnitude of mortality inequalities are still poorly understood and call for more
in-depth research.
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Annex A
Treatment of US data

US death registers use two types of education classification, either grade-based or degree-based. After
discussion with OECD experts on the US education system, grades and degrees were allocated to low,
medium, or high educational attainment categories according to the mapping described in Table Al. In
addition, Rostron et al. (2010) propose a correction factor of the number of deaths by educational level
recorded in death registers, which is used in this paper and reported in Table Al.

The above correction factors have a sizeable effect on the estimates of longevity by education at age 25,
as shown in Table A2. The life expectancy of men with less than high school falls from 49 to 47.1 years after
adjustment (from 54.3 to 52.1 years for women). Table A2 also compares our estimates with those found in
four other studies [Rostron et al. (2010), Sasson (2016), Hendi (2015, 2017)], based on the national (US)
educational classification. While these other estimates are not fully comparable to our own (as the reference
population or base year of estimation differs relative to our study), the gaps in longevity between college
graduates and those with less than high school derived from these studies are broadly similar to those
computated based on our data (11.4 years for men and 8.9 years for women).

Table Al. Used correction factors (ratios of CPS deaths to death certificates deaths)

Males Females
Low education (OECD classification)
1-8 years of elementary school 1.17 1.23
8th grade or less 1.17 1.23
1-3 years of high school 1.17 1.23
9-12th grade, no diploma 1.17 1.23
No formal education 1.17 1.23
Not stated 1.17 1.23
Medium education (OECD classification)
High school graduate or GED completed 0.82 0.81
4 years of high school 0.82 0.81
Some college credit, but no degree 1.16 1.09
1 year of college 1.16 1.09
High education (OECD classification)
2-3 or more years of college 1.16 1.09
Associate degree 1.16 1.09
Bachelor’s degree 0.97 0.91
4 years of college 0.97 0.91
Master’s degree 0.84 0.8
Doctorate or professional degree 0.84 0.8
5 or more years of college 0.84 0.8

Source: Classification ratios are obtained from Rostron et al. (2010) Table 4. OECD classification of US educational
attainment is based on ISCED 1997.

https://doi.org/10.1017/dem.2021.22 Published online by Cambridge University Press


https://doi.org/10.1017/dem.2021.22

ssald Aussaniun abpuguied Ag auluo paysiiand zz'Lz0z'Wap//L0L°01/610"10p//:sdny

Table A2. Comparison of adjusted OECD estimates with other US estimates

Gap between college

Some College graduates and less

Less than high school High school graduate college graduate than high school
Panel A. Males
Murtin et al. (2017)-2012, all, unadjusted 49.0 49.2 56.2 57.9 8.8
Murtin et al. (2017)-2012, all, adjusted 47.1 51.5 54.7 58.6 114
Rostron et al. (2010)-2005, all, unadjusted 46.3 48.3 54.2 57.3 11.0
Rostron et al. (2010)-2005, all, adjusted 44.2 50.9 52.5 58.5 14.3
Sasson (2016)-2010, non-Hispanic Whites 45.4 50.5 52.8 57.3 11.9
Hendi (2015)-2005, non-Hispanic Whites 47.9 52.9 53.4 58.1 10.2
Hendi (2017)-2009, non-Hispanic Whites 47.2 53.1 54.4 59.2 12.0
Panel B. Females
Murtin et al. (2017)-2012, all, unadjusted 54.3 54.3 59.3 60.0 5.7
Murtin et al. (2017)-2012, all, adjusted 52.1 56.4 58.5 61.0 8.9
Rostron et al. (2010)-2005, all, unadjusted 52.6 53.6 59.3 59.8 7.2
Rostron et al. (2010)-2005, all, adjusted 49.9 56.2 58.3 61.5 11.6
Sasson (2016)-2010, non-Hispanic Whites 50.9 55.9 56.7 60.2 9.3
Hendi (2015)-2005, non-Hispanic Whites 51.9 57.8 59 61.6 9.7
Hendi (2017)-2009, non-Hispanic Whites 51.9 58.8 61.1 63.4 11.5
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Annex B

Additional results
Table B1. Life expectancy by education and gender at age 65, around 2011

Males Females
Low Medium High All Gap high-low Low Medium High All Gap high-low
Australia 17.7 19.3 21.6 19.1 3.8 21.2 22.6 23.7 2211 2.5
Austria 16.8 179 20.0 17.9 3.2 20.6 215 223 21.0 1.8
Canada 18.3 18.8 20.7 20.1 2.4 211 216 22.6 23.6 1.5
Chile 13.8 16.0 20.1 15.5 6.2 16.9 21.2 223 18.4 5.3
Denmark 16.3 17.3 18.9 17.2 2.6 19.0 20.4 21.6 19.8 2.6
England and Wales 17.6 19.4 20.6 18.0 2.9 19.7 219 225 19.8 2.8
Finland 16.6 17.6 194 17.3 2.8 20.7 21.6 22.7 211 2.0
France 17.9 19.6 211 19.5 3.2 22.6 23.8 24.0 235 1.4
Hungary 10.2 14.2 17.1 13.0 6.9 17.1 194 19.1 17.8 1.9
Israel 17.7 19.6 21.0 19.2 33 20.2 22.2 22.8 213 2.5
Italy 17.8 18.9 20.0 18.1 2.2 214 23.6 24.2 215 2.8
Latvia 12.6 13.9 16.9 13.9 4.3 17.7 19.0 20.4 18.7 2.6
New Zealand 17.8 18.8 19.5 18.7 1.7 20.9 225 233 21.9 2.4
Norway 16.7 18.2 20.1 18.0 34 19.9 21.7 22.8 21.0 29
Poland 13.6 13.8 18.2 14.2 4.5 18.3 185 211 18.5 2.8
Slovenia 15.5 17.7 20.0 17.2 4.4 20.3 21.7 23.2 20.9 29
Sweden 17.6 18.9 20.4 18.6 2.8 20.2 215 23.1 21.2 2.9
United States 155 18.7 19.7 18.3 4.2 18.1 214 20.9 20.5 2.8
Average 16.1 17.7 19.7 17.4 3.6 19.8 214 224 20.7 2.6
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Table B2. Difference in mortality rate by causes of death between high and low-educated people aged 65-89 years, around 2011

Males Females

Circulatory Neoplasm Other External Total Circulatory Neoplasm Other External Total
Australia 50.1 4.1 55.2 50.2 159.6 25.0 0.2 16.7 313 73.2
(%) 31.4 2.6 34.6 31.4 100.0 34.1 0.3 22.8 42.8 100.0
Canada 26.7 4.2 38.0 30.7 99.6 15.3 35 10.7 20.2 49.7
(%) 26.8 4.2 38.2 30.8 100.0 30.8 7.0 21.6 40.6 100.0
Chile 106.6 17.3 79.5 146.4 349.8 68.1 2.4 41.3 82.1 193.8
(%) 30.5 4.9 22.7 41.8 100.0 35.1 1.2 21.3 42.3 100.0
Denmark 44.0 2.8 34.4 59.2 140.3 27.2 0.6 29.2 45.2 102.2
(%) 31.4 2.0 24.5 42.2 100.0 26.6 0.6 28.6 44.2 100.0
England and Wales 317 -11 413 50.0 121.8 21.2 0.9 20.4 275 70.0
(%) 26.0 -0.9 33.9 41.0 100.0 30.2 1.3 29.2 39.3 100.0
Finland 718 6.5 33.5 31.7 143.5 35.6 0.7 9.3 15.4 61.0
(%) 50.0 4.6 23.3 22.1 100.0 584 1.1 15.3 25.2 100.0
Hungary 314.8 24.4 153.0 118.6 610.8 81.3 2.7 =22 18.6 100.4
(%) [51/%5) 4.0 25.1 19.4 100.0 81.0 2.7 -2.2 18.5 100.0
Latvia 194.5 13.5 56.5 50.0 314.5 97.5 0.8 1.9 23.4 123.5
(%) 61.9 4.3 18.0 15.9 100.0 78.9 0.7 1.5 18.9 100.0
New Zealand 29.3 1.5 24.6 27.1 82.6 26.8 0.0 19.7 25.5 719
(%) 355 1.9 29.7 32.9 100.0 37.2 -0.1 27.5 354 100.0

(Continued)
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Table B2. (Continued.)

Males Females

Circulatory Neoplasm Other External Total Circulatory Neoplasm Other External Total
Norway 118.2 15.6 124.8 115.4 373.9 513 5.9 55.8 60.3 173.4
(%) 31.6 4.2 334 30.9 100.0 29.6 34 32.2 34.8 100.0
Poland 148.8 121 62.2 67.0 290.0 80.1 13 3.9 22,5 107.7
(%) 51.3 4.2 21.5 23.1 100.0 74.4 1.2 3.6 20.9 100.0
Slovenia 74.6 151 44.0 73.6 207.3 44.7 6.3 1.9 21.8 4.7
(%) 36.0 73 21.2 35.5 100.0 59.9 8.5 28 29.2 100.0
United States 4.7 5.9 53.7 88.2 2225 43.6 1.4 18.6 61.2 124.7
(%) 33.6 2.7 24.1 39.6 100.0 35.0 1.1 14.9 49.1 100.0
Average 98.9 9.4 61.6 69.8 239.7 47.5 2.0 17.5 35.0 102.0
(%) 41.3 810 25.7 29.1 100.0 46.6 2.0 17.1 34.3 100.0
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Annex C
Comparison with Eurostat data

Due to the censoring of mortality differentials after age 75, Eurostat estimates of the longevity gap between
high and low-educated people at age 65 are often much smaller than our estimates (on average by 1.5 years
for men and 1.3 years for women).

mOECD Eurostat
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Figure C1. Comparison of the longevity gap at age 65 between OECD and Eurostat estimates.
Source: Authors’ calculation. The unit of the y-axis is the number of years of life expectancy.
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