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PREFACE

The Population Division of the Department of Ecomoand Social Affairs (DESA) of
the United Nations Secretariat is responsible fowviging the international community with up-
to-date and scientifically objective information population and development. The Population
Division provides guidance on population and dgwelent issues to the United Nations General
Assembly, the Economic and Social Council and them@ission on Population and
Development and undertakes regular studies on ptpnlestimates and projections, fertility,
mortality, migration, reproductive health, poputetipolicies and population and development
interrelationships.

The purpose of th&echnical Paper series is to publish substantive and methodolbgica
research on population issues carried out by expsithin and outside the United Nations
system. The series promotes scientific understgndirpopulation issues among Governments,
national and international organizations, reseamshtutions and individuals engaged in social
and economic planning.

This paper describes the concept of lifespan inagues it relates to the life table and
presents a new analysis of the association betéeeini index of income inequality and two
measures of lifespan inequality based on data f28nhctountries from 1974 to 2010. Results
indicate that a positive association exists acammitries between the Gini index of income
inequality and the Gini and Atkinson indices oképan inequality only after controlling for the
level of life expectancy at birth. OLS regressindicates that the Gini index of income inequality
explains around 1.5 per cent to 3.0 per cent otdted variation in lifespan inequality across all
countries and time periods, but that increaseS8tper cent to 89 per cent after life expectancy at
birth is added to the model. Fixed-effects analfigither suggests a positive association between
income inequality and lifespan inequality withinuodries after controlling for the level of life
expectancy, although the extent of within-countayiation in lifespan inequality over the period
studied is small and the estimated associatiorotisstatistically significant. Results are similar
when the analysis is restricted to consider incame lifespan inequalities only among those
aged 65 and over. The observed positive assoc&ateitween income inequality and lifespan
inequality are consistent with expectations givea known association between income and
health, but imply that in order for comparisondif@span inequality across countries—such as in
the Inequality-Adjusted Human Development Index-b&omeaningful, the tendency for lifespan
inequality to decrease with increasing life expecyamust be taken into account.

The Technical Paper series as well as other population information rfoayaccessed on
the Population Division’s website at www.unpopuwatorg. For further information concerning
this publication, please contact the office of thieector, Population Division, Department of
Economic and Social Affairs, United Nations, Newrk,010017, USA, telephone (212) 963-
3179; fax (212) 963-2147; email: population@un.org.
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THE ASSOCIATION BETWEEN TWO MEASURES OF INEQUALITY IN HUMAN DEVELOPMENT:
INCOME AND LIFE EXPECTANCY

Sara Hertog’
A. INTRODUCTION

The notion of inequality is widely recognized as snportant dimension in the
assessment of human well-being. It describes & fafgerogress in human development that is
conceptually independent of the traditional popatataverage measures, such as per-capita
income or life expectancy at birth. Historicallyiscussions of inequality have centred on
imbalances in the distribution of material resoarcguch as earnings or income, but there is
growing recognition of the need to identify and swa& inequality in other dimensions of well-
being too. Recent work has cast attention on th®mof lifespan inequality, which describes
variation in the length of life in a population agroxy for health inequity. Inequality has been a
priority theme in discussions of the post-2015 EaifNations development agenda (e.g., UN
System Task Team on the Post-2015 UN Developmeernda 2012) and the United Nations
Development Programme (UNDP) now incorporates pé@s inequality, along with income
inequality and education inequality, into its Inaftjty-Adjusted Human Development Index
(IHDI) (UNDP, 2011; UNDP, 2013).

Of the three dimensions of inequality in human wbeling represented in the IHDI,
lifespan inequality is arguably the least intuitilacome and education inequalities reflect
unevenness in the distribution of two goods, namayey and human capital, in a population. In
contrast, lifespan inequality summarizes unevenireise distribution not of a good, but rather
of ages at death. If one considers those who dimgdo be the least healthy members of a
population and those who die at advanced ages thebbealthiest, then lifespan inequality can
be understood as a proxy measure of the distributidhealth. However, some have argued that
certain features of the lifespan inequality concesatke it an imperfect proxy for the broader
concept of health inequality. One concern is thatasares of lifespan inequality do not
distinguish between healthy and unhealthy yearsfef(Gakidou, Murray and Frenk, 1999).
Furthermore, the upper potential of life expectaisclyelieved to be restricted by biology, unlike
other measures of human well-being, and the sthenfjtassociation between health and the
average length of life may differ across heterogesepopulation subgroups more so than for
other dimensions of inequality (Ho and Slavov, 20D&spite those concerns, lifespan inequality
has become a widely used proxy for health inequadigrticularly in studies that aim to estimate
within-group inequality in human well-being (Shkikdov et al., 2003; Edwards, 2013; Ho and
Slavov, 2012).

One clue as to the validity of lifespan inequaéis/a proxy for health inequality may lie
in the association between lifespan inequality ammbme inequality. A strong and positive
association between income and health has beerda@limented in various settings around the
globe (Beckfield and Olafsdottir, 2010). A logicarollary to that association is that a strong and
positive association between income inequality leewlth inequality should be detectable as well.
However, previous ecological studies failed to tdgrany such correlation between measures of
inequality in longevity and inequality in incomei¢ds, 1997; UNDP, 2011), and thus have not
leant support to the use of lifespan inequalitpasdequate stand-in for health inequality.

"United Nations, Department of Economic and Socféifs, Population Division.
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This paper aims to further explore the relationshgiween income inequality and
lifespan inequality, overcoming some of the keyitiations of earlier studies. It begins with a
description of the concepts of income and lifesipaqualities and follows with a brief review of
the evidence linking income to health and mortadityl income inequality to health inequality to
understand why we should expect income inequaliy Eespan inequality to be correlated.
Estimates of income inequality obtained from thegadization for Economic Cooperation and
Development (OECD) that are consistent and conta&racross countries and over time are
united with estimates of lifespan inequality caddet from life tables obtained from the Human
Mortality Database (HMD). The two dimensions ofquoelity are estimated both across all ages
and, separately, for ages 65 and above in ordevaéduate whether the association between
income inequality and lifespan inequality diffexs tetirees in the advanced stages of life. By
restricting the analysis to 28 countries for whiggh-quality information on lifespan inequality
and income inequality is available over time, thelgsis sheds light on both between-country
and within-country associations between the twoetisions of human well-being. Results
indicate that among this subset of mostly highdmeocountries, a strong association between
lifespan and income inequalities exists betweemtas, but that association is observed only
after controlling for the level life expectancy. &lmagnitudes of the associations are similar
when the inequality measures are restricted toetlhged 65 and over. Analysis of the correlates
of within-country variation in lifespan inequalitg hampered by the small degree of variation
observed across the years for which data are al&il@d974-2010) and failed to detect a
statistically significant association between ineonmequality and lifespan inequality. The
discussion offers some implications for cross-counbmparisons in lifespan inequality, such as
those performed in the construction of the IHDIywad as some key areas for future work.

B. DIMENSIONS OF INEQUALITY IN HUMAN WELL-BEING

While the concept of income inequality has a lomgtdny in the human development
literature, the notion of lifespan inequality istboelatively novel and considerably more difficult
to conceptualize. Income inequality refers to uness in the distribution of all the income
earned in a country, in a given year, across psreoimouseholds within that country. Inequality
in lifespan is more complex. It summarises theatamn in the ages at death among a hypothetical
cohort of individuals according to the age-speaifiortality rates observed in a country during a
given period, such as a year. According to thisceph a cohort in which every member dies at
the same age — whether age 25 or age 85 — woupetbectly equal, while one in which nearly
everyone dies at birth except for one person wieslio be 60 would be perfectly unequal, for
example.

Demographers refer to the degree of variation & dbes at death in the life table as
“dispersion” and have explored a variety of apphescto measure it (e.g., Wilmoth and
Horiuchi, 1999; Shkolnikov et al. 2003; Edwards12p This work has established the concept of
life table dispersion as providing information abdbe pattern and trend of mortality that is
distinct from the average expectation of life. Véhdemographers have noted the tendency for the
degree of dispersion to decline with increasing ékpectancy (Wilmoth and Horiuchi, 1999), the
pattern is not universal. Certain epidemiological ssocial patterns have been observed to
produce stagnation or increases in life table d@pe even when life expectancy continues to
increase. Such aberrations to the typical patterewbserved, for example, in male mortality in
the United States and Spain during the peak ydatsediIV/AIDS epidemic (Shkolnikov et al.
2003).



The complexity of lifespan inequality as a concaées in part from its application to a
hypothetical cohort rather than a true cohort divilduals that are born in the same year and are
exposed to the same period-specific mortality mskironments throughout their lives. The
cohort described in the life table is hypothetizathat it is constructed based on the observed
mortality risks among the current population, whishcomposed of persons of multiple birth
cohorts who live their lives under changing motyadionditions. The distribution of ages at death
in the life table thus does not reflect variatiarthe actual lengths of life to be lived by peaple
the current population, but rather it shows theatam in theexpected lengths of life that would
occur if a cohort were to live their entire livashgected to the age-specific mortality risks of the
given period.

Lifespan inequality can be understood through thestruction of a Lorenz curve and
associated Gini index, similar to those commonljizedd to describe income inequality. The
Lorenz curve for income inequality is constructed glotting the cumulative percentage of
income against the cumulative percentage of holdghas shown in figure 1 for Sweden and the
United States in 2005. Point A on Sweden’s Loranxe indicates that the poorest 40 per cent of
Sweden’s households in 2005 accounted for arourpeR4ent of the total income. In the United
States, where income is less equally distributedpaoed to Sweden, the poorest 40 per cent of
households accounted for around 11 per cent dfitatame (point B of figure 1). The upper end
of the Lorenz curve reveals the degree of conceotraf income among the richest households.
Point C indicates that Sweden’s wealthiest 10 pet of households accounted for nearly 25 per
cent of total income, while in the United Statesp#2 cent of income was concentrated among
the richest 10 per cent of households (point Ogpfre 1).

Figure 1. Lorenz curve of income inequality, United States and Sweden, 2005
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The Gini index (also called the Gini coefficiengsdribes the amount of space between
the Lorenz curve and the “perfect equality” lineltiplied by two. For Sweden, the Gini index of
income inequality in 2005 was estimated at 0.30ilevim the United States incomes were
distributed less equally and the Gini index wasgeat 0.47.

In describing lifespan inequality via the Lorenzw®ithe axes are modified such that the
x-axis reflects the cumulative percentage of irdlials in the hypothetical cohort, while the
y-axis reflects the cumulative percentage of tdifal years lived by that hypothetical cohort
(figure 2). The total life years for the cohort agual to the sum of the expected lifespan of each
member of the cohort. The share of total life ydawsd by the shortest-lived members of the
cohort (those who died the youngest) is shownebtitom of the curve, while the share lived by
the longest-lived members is shown at the top ef ¢brve. According to period life tables
corresponding to the year 2005, in Sweden, thetastaived 40 per cent of the hypothetical
cohort claimed around 35 per cent of all yearsfef(point A, figure 2). The lifespan distribution
in the United States was somewhat less equal, tivétshortest-lived 40 per cent accounting for
32 per cent of all life years (point B, figure At the upper end of the distribution, the two
countries were nearly identical. In both Sweden #re United States, based on age-specific
mortality risks observed in 2005, the longest-lii€dper cent of the hypothetical cohorts claimed
12 per cent of the total number of life years (p@nFigure 2).

Figure2. Lorenz curve of lifespan inequality, United States and Sweden, 2005
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A comparison of figures 1 and 2 indicates thatdbgree of lifespan inequality in both
Sweden and the United States is considerably rems the degree of income inequality. This
observation is supported by the Gini indices daédfan inequality for the two countries, again
representing the area between the Lorenz curvadf eountry and the perfect equality line. In
2005, the lifespan Gini for Sweden was 0.09 antftirahe United States was 0.11.



Given the complexity of the lifespan inequality cept, the relationship between lifespan
inequality and health inequity is not immediateijuitive. Health inequity refers to disparities in
access to good health across members of a populdtitempts to measure health inequity have
relied largely on efforts to disaggregate commoaltheand mortality indicators by population
subgroups, defined by geographic region, race orosoonomic status, for example (Cristia,
2009; Ho and Slavov, 2012; Kovacevic 2010; Singd &mhpush, 2006). However, the data
requirements for such estimation are onerous arst oountries do not have the necessary data
available to provide such disaggregation of lifpestancy that reflect mortality risks across the
full range of ages(i.e., including for both children and adultsess stringent data requirements
have contributed to lifespan inequality’s commore as a proxy indicator of health inequity,
despite its conceptual complexity.

C. WHY SHOULD WE EXPECT INCOME INEQUALITY AND LIFESPAN
INEQUALITY TO BE CORRELATED?

Evidence of a strong and virtually universal incogradient in health and mortality
suggests that income inequality and lifespan inguahould be positively correlated. In
essentially every population where they have béedied, measures of health and survival are
observed to increase monotonically with increasingsehold income. In the United States, for
example, men in 1980 with family incomes in the &per cent of the distribution would live
about 25 percent longer than those in the poorgstricent, and proportional gains in income
were associated with equivalent proportional gaimssurvival throughout the distribution
(Deaton, 2002). An analysis of 38 countries pgréiting in the World Values Survey (WVS)
detected an income gradient in self-reported healéwvery country, although the degree of the
gradient was observed to vary across countrieskfigdét and Olafsdottir, 2010). Furthermore,
there is evidence of a strong and positive assoniéietween income inequality and inequality in
the distribution of heights within a population, ielnis an alternative proxy for health inequality
(Moradi and Baten, 2005). These powerful associatiould seem to support the hypothesis
that income inequality and lifespan inequality wbbk associated.

In an early proposal to incorporate lifespan indiuanto a composite index of human
development, Hicks (1997) constructed Gini indic&s income, lifespan and educational
attainment for 20 developing countries correspogidiina single point in time and examined their
associations through simple correlation. He detenteassociation between the income Gini and
the lifespan Gini. Nor was the income Gini assetatwith the education Gini. Hicks was
unconcerned by the lack of association betweenmecand lifespan inequalities. He explained
that “levels of inequality in some spaces are netessarily related to inequalities in other
spaces” (p.1291). The analysis of the 38 WVS cesnfound inconsistent evidence of an
association across countries between income inggaald inequality in self-assessed health. The
magnitude of the health advantage to high-incorapaedents was somewhat greater in countries
with higher levels of income inequality, but thavas no association observed between income
inequality and the degree of health disadvantagéowsincome respondents (Beckfield and
Olafsdottir, 2010).

In contrast to these earlier studies that tookasszsectional approach to assessing the
association between income inequality and inequatithealth and survival, UNDP recently
analysed the trends over time in the three dimessod inequality that contribute to the IHDI in

1 Anotable exception is a paper by Gakidou and K&@2), which presented a new approach to meastotaphealth inequality
with an application to children under age 2 years.



its 2011Human Development Report. They reported a tendency for income inequalitintvease

at the same time that lifespan inequality and etilmecanequality were decreasing — that is, a
negative correlation. A possible explanation awly income and education inequalities may not
be correlated is offered: “The returns to basic cation fall as more people gain access.
Completion of primary school brought smaller incogagns than before, while the relative value
of education to those at the top of the distributiecreased” (UNDP, 2011, p. 30). However, no
explanation is offered as to why income inequadihd lifespan inequality might be moving in
opposite directions.

Incomplete data make it difficult to investigate issociation between income inequality
and lifespan inequality. The life tables from whicteasures of lifespan inequality are derived
often reflect mortality models and assumptions &liba age pattern of mortality risks, rather
than direct observation of the age-specific mdstatates in a population. In the case of Hicks’
analysis of 20 developing countries, the life tabtame from the United Natiol¥emographic
Yearbook 1992, reflecting unadjusted country reports of moryalisks based on registration
systems or surveys with varying degrees of compést® and quality. Most previous analyses of
the association between income inequality and iakiggs in health in survival have relied on
cross-sectional study data that reference a sipglat in time and thus could assess only
between-country associations. An exception is taekbround analysis for the UNDEO11
Human Development Report, which included measures of income inequality difelspan
inequality referenced to multiple points in timéeteby enabling assessment of the within-
country association between the two dimensionsnefjuality. However, this assessment also
relied on imperfect information on lifespan inedwyal The life tables came fronWorld
Population Prospects: The 2008 Revision, published by the United Nations Population Diwisi
While many of the life tables contained in this aet based on reliable vital registration data and
accurately reflect age patterns of mortality, foany countries, particularly less developed
countries, such systems are not yet in place aadifiéh tables reflect a model age pattern of
mortality combined with an empirical estimate ofildhmortality or other combination of
estimates. As a result, there is a great deal oémainty associated with the measures of lifespan
inequality utilized in the IHDI.

D. DATA

In order to assess the association between incoegality and lifespan inequality both
between and within countries over time, it is neaeg to obtain a panel of the two indicators that
is as complete and consistent as possible. Therenaltiple sources of information on income
inequality and multiple approaches to estimateGhe coefficient. Some sources utilize tax data,
which excludes persons or households that havdiladttax returns. Others utilize surveys or
censuses, which can be more representative ofotaé gopulation, but rely on self-reports of
income and expenditure. Alternative definitionsimfome (e.g., gross, disposable, market) can
produce differing Gini estimates as can alternaspecifications of the unit of analysis (e.g.,
person, household, family unit).

Figure 3 displays available Gini estimates from 1930s through 2006, for Sweden,
obtained from various sources and utilizing alteugaunits of analyses and definitions of
income. The estimates are extracted from the Waddme Inequality Database v2 @anaged
by the World Institute for Development Economicss&ach (WIDER) of the United Nations
University. Based on this figure, it is evidentttf&ni estimates for a given point in time can vary
widely according to different sources and spediiwes. For example, for the year 1976, Gini

2 http://www.wider.unu.edu/research/Database/en GBldese/accessed 30 November 2012




estimates of income inequality range from a lovd &0 when family disposable income is self-
reported on a survey including all ages to a high.44 based on records of individual taxpayers
aged 20 and older.

Figure 3. Estimates of income Gini for Sweden, 1935-2006
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Source = UN (1957); Pop = Income Recipients; Age = All; Income unit = Taxpayer; Unit of analysis = Taxpayer; Income defn = Taxable Income Gross
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Source = Atkinson et al (1995b), Survey; Pop = Family units with earnings; Age = All; Income unit = Family unit; Unit of analysis = Person; Income defn = Eamings Gross

Data source: UNU-WIDER World Income Inequality Database (WIIBRR.0

In order to obtain a panel of income Gini estimaitest are comparable both across
countries and within each country over time, dateuanulated and synthesized by the OECD
have been accessed for this anafysitie selected series contains estimates of themiadGini
calculated across persons based on household inedi®e taxes and transfers (disposable
income). Data are available for 34 mostly high-meocountries and refer to years between 1974
and 2010. Not all countries have Gini estimateslabie for all years. In addition to the income
Gini that reflects income inequality across persohsll ages, the OECD database contains
separate Gini estimates calculated for the worlkigg population (ages 18 to 64 years) and for
the population of older adults (ages 65 years ara)oFor the analysis presented below, the
income Gini for those aged 65 and over is retait@edssess the association between income
inequality in this group and lifespan inequalitycddier ages. In addition, the annual per capita
gross national income (GNI) for each country wasaeted from the OECD database to represent
the overall level of development with respect tooime.

For 30 of the 34 countries included in the OECIabase of income inequality, complete
life tables are available through the Human Madgabatabase (HMD) maintained at the

s http://stats.oecd.org/Index.aspx?DatasetCode=INEQDA, accessed 3 December 2013
4 http://www.mortality.org/ accessed 3 December 2013




University of California at Berkeley. For each bése 30 countries, complete life tables for both
sexes combined and corresponding to the mid-pointee seven periods defined in the OECD
income inequality data are utilized. The HMD litebtes are constructed based on data from the
highest-quality vital registration systems in therld and thus are able to reflect the life
expectancy and lifespan inequality without relyiog models or assumptions, except for
adjustments at very old ages in some cases. Arsagreerestricted to the 28 countries for which
the OECD income Gini and HMD life tables are aual#afor at least two corresponding years
between 1974 and 2010. These countries includetrdlizs Austria, Belgium, Canada, Czech
Republic, Denmark, Estonia, Finland, France, Geygmélungary, Iceland, Ireland, Israel, Italy,
Japan, Luxembourg, the Netherlands, New Zealandw&ig Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden, United Kingdom, and Un8&tes of America.

E. METHODS

Two measures of lifespan inequality are calculéoeeach country-year for which HMD
life tables are available. The first, the Gini irdd lifespan inequality, is calculated as outlined
the approach by Shkolnikov et al. (2003) for diseidge tables.

A second measure of lifespan inequality comes ftbm Atkinson (1970) family of
inequality metrics. This approach differs from t@&ni method in that it is sensitive to the
distribution of income and therefore transfers thetur at the lower end of the distribution are
given more weight in shifting the inequality indésan transfers at the middle of the distribution.
The Gini index, in contrast, gives the same weigltitansfers at the middle as those given at the
ends of the distribution. In constructing the IHDINDP incorporates Atkinson indices of
income, education and lifespan inequalities to stdjhe composite HDI index of human
development according to the method proposed bieFdsopez-Calva, and Szekely (2005). For
the IHDI, the Atkinson index of life table inequsliA(1) is calculatedas:

eometric mean length oflife
A1) = 1-geometrt gth of iy
arithmetic mean length of life

The HMD provides all of the life table informatioreeded to calculated the lifespan Gini and
lifespan Atkinson indices for each of the 28 cowastr However, because the microdata from
which the OECD Gini indices of income inequalitye aralculated are not readily available in
many instances, corresponding Atkinson indicesnobme inequality are not included in this
study.

Ordinary least squares (OLS) and fixed-effectslyses are employed to assess the
between-country and within-country associationswken income inequality and lifespan
inequality. The dependent variables are: 1) tlesfian Gini reflecting dispersion across all ages;
2) the lifespan Atkinson reflecting dispersion asall ages; 3) the lifespan Gini reflecting
dispersion across ages 65 and over; and 4) tlepéfeAtkinson reflecting dispersion across ages
65 and over. Covariates include the income Ginidbrages and ages 65 and over, the life
expectancy at birth (e0), the life expectancy & &g (e65), and the per capita Gross National
Income.

All analyses are performed using R statisticalvgafe. The plm package (Linear Models
for Panel Data) is used to estimate the fixed-&dfemdels.

® For a full description of the Atkinson measuresoiporated in the IHDI see UNDP (2011), technigatler?.



F. RESULTS
1. Summary measures of lifespan inegquality and income inequality for 28 countries

Table 1 lists the 28 countries included in the gsialalong with the values of lifespan
inequality, income inequality, life expectancy a@dll corresponding to the year 2008. Across
the 28 countries, per capita income (US$ purchasavger parity) ranges from a low of $11,870
in Poland to a high of $85,580 in Norway. Incomequality, reflected in the income Gini, ranges
from a low of 0.24 in Slovenia to a high of 0.3%le United States, with a mean of 0.30 across
the 28 countries in 2008. While substantial vaoiatis observed across the countries in the level
of life expectancy at birth (from a low of 74.1 ygén Hungary to a high of 82.7 years in Japan),
very little variation is observed in the extentioéquality in lifespan. The lifespan Gini for all
ages ranges indicates that Iceland is the most €@8), while Estonia is the least equal (0.12),
while the lifespan Atkinson for all ages indicateat Luxembourg is the most equal (0.03) and
the United States the least equal (0.07).

TABLE 1. MEASURES OF INCOME, LIFE EXPECTANCY, INCOME INEQUALITY AND LIFESPAN INEQUALITY,
2008, BY COUNTRY

All ages Ages 65 and over
Location GNIpc | Income Life Lifespan Lifespan | Income Life Lifespan Lifespan
(US$ ppp)| Gini exp. Gini Atkinson | Gini exp. Gini Atkinson

Australia 41,980 0.336 81.5 0.089 0.045 0.328 0.12  0.238 0.139
Austria 46,790 0.261 80.4 0.090 0.042 0.259 419. 0.242 0.146
Belgium 45,180 0.259 79.6 0.095 0.044  0.231 019. 0.250 0.153
Canada 43,460 0.321 80.9 0.095 0.052 0.278 20.00.253 0.155
Czech Republic 17,840 0.256 77.2 0.097 0.039 18&. 17.1 0.273 0.178
Denmark 59,040 0.242 78.7 0.095 0.045 0.214 118. 0.270 0.172
Estonia 15,010 0.315 74.2 0.120 0.061 0.258 7 16. 0.293 0.199
Finland 47,960 0.259 79.7 0.097 0.039 0.239 419. 0.247 0.151
France 41,940 0.293 81.1 0.096 0.044 0.291 20.60.239 0.144
Germany 42,470 0.287 80.0 0.091 0.041 0.283 0 19. 0.250 0.152
Hungary* 12,890 0.272 74.1 0.115 0.060 0.199 .216 0.300 0.206
Iceland 46,860 0.301 81.5 0.082 0.033 0.322 419. 0.246 0.147
Ireland 50,260 0.293 79.8 0.092 0.045 0.285 718. 0.259 0.158
Israel 24,610 0.371 81.0 0.089 0.044  0.398 19.60.249 0.146
ltaly 35,760 0.315 81.6 0.086 0.040 0.308 20.0 0.238 0.139
Japan* 37,870 0.336 82.7 0.090 0.036 0.341 21.30.239 0.139
Luxembourg 83,770 0.288 80.5 0.087 0.031 0.22819.2 0.245 0.149
Netherlands 48,820 0.286 80.4 0.087 0.041 0.2449.0 0.248 0.149
New Zealand 27,920 0.330 80.4 0.094 0.051 0.304.9.5 0.248 0.150
Norway 85,580 0.250 80.7 0.087 0.036 0.222 19.30.246 0.148
Poland 11,870 0.305 75.5 0.113 0.061 0.257 17.10.285 0.192
Portugal 21,550 0.353 79.3 0.093 0.041 0.343 .718 0.245 0.145
Slovakia 15,900 0.257 74.9 0.108 0.060 0.205 .016 0.293 0.194
Slovenia 24,210 0.236 78.9 0.096 0.037 0.262 .518 0.258 0.159
Spain 31,850 0.317 81.1 0.089 0.041 0.284 20.00.238 0.138




Sweden 52,390 0.259 8l.1 0.084 0.033 0.259 19.40.240 0.143

United Kingdom 45,700 0.342 79.7 0.094 0.050 279. 18.9 0.257 0.157

United States 47,890 0.378 78.3 0.109 0.067 86.3 18.9 0.267 0.171

* Income Ginis were not available for Hungary aagan for 2008, thus the 2009 values are shown.

Data sources: Per capita Gross National Income (GNI) and inc@més are from the OECD; Life expectancy at birtldat age 65
are from World Population Prospects: the 2012 remjd.ifespan Ginis and Lifespan Atkinsons are ali¢hor's own calculations
using life tables from the Human Mortality Datahase

When the indicators are calculated only among tbpulation aged 65 and over the
income Gini tends to be somewhat lower than thatafb ages, while the lifespan Gini and
lifespan Atkinson tend to be higher than thosealbages. The income Gini for ages 65 and over
ranges from a low of 0.19 in the Czech Republi@athigh of 0.40 in Israel. According to the
lifespan Gini for age 65 and over ltaly is the megtial country (0.24) while Hungary is the least
equal (0.30). When the lifespan Atkinson for agés ahd over is compared across the 28
countries, Spain is the most equal (0.14), whiladgéuy again is the least equal (0.21).

Figure 4 illustrates the time trend in the mean distribution of income inequality and
lifespan inequalities across the 28 countries fd®74 to 2010. Data on income inequality are
sparse early in the panel, with just two countriéh income Ginis available in the late 1970s.
The panel becomes better populated over time suthbly 1985 nine countries have income
Ginis available and by 2000 income Ginis are atéldor 16 countries. The mean income Gini
for all ages across the 28 countries tended to faiidly constant over time at close to 0.30. In
contrast, the mean income Gini for ages 65 and wasrobserved to decline from around 0.31 in
the mid-1970s to around 0.26 in the mid-1990s &nuhkin fairly constant thereafter.
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Figure 4. Mean and distribution of measures of income and lifespan inequalitiesfor 28 countries, by year

All ages Ages 65+
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Black circles represent country observations wheke dots show the mean across all countries foy¢he.
Data sources: Income Ginis are from the Organization for Econo@o-operation and Development (OECD) and basdtbasehold

income after taxes and transfers. Lifespan Gini/Atkihson indices are author’s own calculationsiirannual complete life tables
obtained from the Human Mortality Database.
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Measures of lifespan inequality calculated from éimmual life tables contained in the
HMD are much better populated relative to inconegirality measures, reflecting the continuous
data collection of well-functioning vital statisticsystems. The mean lifespan Gini across the
28 countries tended to decrease slowly with timé amintain a fairly constant variance. The
average lifespan Gini across all ages fell fron20riL1975 to 0.09 in 2010. The mean lifespan
Atkinson also declined with time from 0.12 in 19(060.09 in 2010. Lifespan inequality at ages
65 and over followed a similar pattern, with theamecross the 28 countries declining gradually
between 1974 and 2010.

This study is interested not just in the betweematy variation in lifespan and income
inequalities, but also in the trends and associatiithin countries over time. Table 2 shows the
means and standard deviations of the lifespan @misAtkinsons and income Ginis within each
of the 28 countries. The statistics indicate litlevement in both lifespan inequality and income
inequality within countries. Across the 28 courdrighe average within-country standard
deviation in the lifespan Gini for all ages is oQlY)05 while that for ages 65 and over is 0.012.
Those countries that had relatively few years Wwitth lifespan inequality and income inequality
measures available also tended to have little matiountry variation in lifespan inequality. For
example, Belgium, Ireland and Slovakia had only awailable data points and standard
deviations in the lifespan Gini of just 0.001. Cdaaltaly and Sweden showed the most variation
in the lifespan Gini, with a standard deviation @D09 across 34, 7 and 9 observations,
respectively. Greater within-country variation wasserved in income inequality across the 28
countries, with the standard deviation in the ined@&ini (all ages) ranging from 0.003 in Austria
to 0.028 in Sweden.
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TABLE 2. SUMMARY MEASURES OF PANEL DATA FOR INCOME GINI AND L IFE TABLE GINI, ALL AGES AND AGES 65+, BY COUNTRY

Number of data

Measures of lifespan inequality

Measures of income inequality

points Gini (all ages) Atkinson (all ages) Gini (ages 65+) Atkinson (ages 65+) Gini (all ages) Gini (ages 5+
aAgI(Ies AG%(is mean std mean std mean std mean std mean std mean td S
Australia 4 4 0.094 0.005 0.052 0.006 0.253 0.014 .153® 0.015 0.319 0.012 0.300 0.029
Austria 7 7 0.092 0.002 0.044 0.002 0.246 0.003 50.1 0.002 0.265 0.003 0.271 0.010
Belgium 6 6 0.095 0.001 0.045 0.001 0.252 0.002 59.1 0.001 0.266 0.005 0.238 0.007
Canada 34 34 0.105 0.009 0.067 0.016 0.279 0.016 1810. 0.017 0.301 0.013 0.283 0.029
Czech Republic 10 10 0.101 0.006 0.048 0.014 0.283 0.013 0.188 0.013 0.256 0.009 0.191 0.009
Denmark 22 10 0.104 0.007 0.058 0.013 0.281 0.015 .18 0.017 0.228 0.010 0.208 0.011
Estonia 7 0.122 0.006 0.061 0.008 0.296 0.007 040.2 0.007 0.325 0.014 0.252 0.013
Finland 6 0.100 0.005 0.046 0.008 0.264 0.018 60.1 0.017 0.240 0.021 0.228 0.013
France 15 6 0.100 0.003 0.049 0.004 0.246 0.011 510.1 0.010 0.287 0.007 0.285 0.012
Germany 17 7 0.098 0.005 0.051 0.008 0.262 0.014 16%0. 0.014 0.270 0.012 0.269 0.013
Hungary 14 6 0.127 0.007 0.085 0.018 0.310 0.008 21@. 0.009 0.288 0.011 0.228 0.028
Iceland 7 7 0.084 0.002 0.032 0.002 0.242 0.005 410.1 0.007 0.272 0.019 0.265 0.034
Ireland 6 6 0.093 0.001 0.045 0.003 0.261 0.003 58.1 0.002 0.311 0.013 0.274 0.006
Israel 7 7 0.097 0.008 0.061 0.019 0.270 0.020 .16 0.022 0.352 0.022 0.345 0.074
Italy 7 7 0.095 0.009 0.055 0.019 0.259 0.018 0.159 0.018 0.309 0.021 0.297 0.017
Japan 0.093 0.003 0.043 0.009 0.248 0.009 0.149 0.008 0.325 0.012 0.355 0.013
Luxembourg 9 9 0.095 0.007 0.045 0.014 0.258 0.015 0.162 0.016 0.268 0.013 0.234 0.016
Netherlands 10 10 0.094 0.007 0.054 0.014 0.267 180.0 0.168 0.018 0.284 0.011 0.259 0.017
New Zealand 6 6 0.105 0.009 0.068 0.016 0.276 0.020 0.177 0.021 0.321 0.026 0.260 0.029
Norway 6 6 0.094 0.007 0.047 0.014 0.260 0.017 D.16 0.017 0.250 0.018 0.227 0.015
Poland 6 6 0.113 0.001 0.063 0.002 0.288 0.003 40.19 0.002 0.319 0.017 0.255 0.006
Portugal 6 6 0.095 0.003 0.044 0.002 0.250 0.006 15@. 0.005 0.362 0.014 0.358 0.014
Slovakia 6 6 0.108 0.001 0.063 0.003 0.294 0.004 197D. 0.004 0.259 0.011 0.203 0.010
Slovenia 6 6 0.098 0.003 0.042 0.005 0.266 0.006 168. 0.006 0.243 0.004 0.262 0.003
Spain 6 6 0.091 0.002 0.042 0.003 0.242 0.004 0.142 0.003 0.321 0.009 0.296 0.009
Sweden 9 9 0.092 0.009 0.046 0.016 0.258 0.018 90.15 0.017 0.234 0.028 0.223 0.029
United Kingdom 16 16 0.098 0.006 0.059 0.017 0.275 0.019 0.175 0.02( 0.334 0.020 0.274 0.013
United States 32 8 0.117 0.007 0.082 0.015 0.285 0180. 0.189 0.018 0.352 0.021 0.370 0.013

Data sources: Income Ginis are from the Organization for Econo@o-operation and Development (OECD) and basdtbasehold income after taxes and transfers.
Lifespan Gini and Atkinson indices are author’s avafculations from annual complete life tables ot#ted from the Human Mortality Database, UniversifyCalifornia at Berkeley.
Std=standard deviation.
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2. Association between income inequality and lifespan ineguality

To yield a preliminary indication of the extentwich lifespan inequality moves in the
same direction as income inequality, figure 5 pthtslifespan Gini (all ages) against the income
Gini (all ages) for a selected group of countrids. common pattern is evident. For Sweden,
France and the United States, there appears torbe gendency for the lifespan Gini to decline
with increasing income Gini, but the data points Portugal indicate the opposite association,
with a higher lifespan Gini accompanying a higheeome Gini. For Hungary, Japan and New
Zealand, multiple values of the lifespan Gini aseaxiated with similar levels of income Gini.

Figureb. Lifespan Gini and Income Gini (all ages), selected countries
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Data sources: Income Ginis are from the Organization for Econo@o-operation and Development (OECD) and basdtbasehold
income after taxes and transfers. Lifespan Gini/Atkihson indices are author’s own calculationsifrannual complete life tables
obtained from the Human Mortality Database, Uniitgrsf California at Berkeley.

Table 3 displays the Pearson’s correlation coeffits across all countries and periods of
the levels of life expectancy, lifespan Ginis anitiAsons, level of per capita GNI and income
Ginis. As expected, the lifespan Gini and lifespdkinson measures are highly correlated (0.90
for all ages and 0.99 for ages 65 and over). Bathsures of lifespan inequality are negatively
correlated with the level of life expectancy, wétltorrelation coefficient of -0.93 between the all-
ages lifespan Gini and the life expectancy at kart a coefficient of -0.86 between the all-ages
lifespan Atkinson and the life expectancy at birSimilarly strong negative correlations are
detected between the measures of lifespan inegwliges 65 and over and the life expectancy
at age 65. Life expectancy at birth and at ageré5pasitively correlated with per capita GNI
(0.76 and 0.74, respectively), but no associatioavident between life expectancy at birth and
the income Gini for all ages and only a weak asgmei is detected between the life expectancy
at age 65 and the income Gini for ages 65+ (0/8i8)eover, the correlations between lifespan
inequality and the income Gini are weak when meabacross all ages (0.14 for the lifespan
Gini and 0.18 for the lifespan Atkinson) and negatvhen measured for ages 65 and over (-0.18
for the lifespan Gini and -0.20 for the lifesparkifison).

14



TABLE 3. CORRELATION MATRIX

Life

Life

Lifespan

Lifespan

Gross national

Lifespan Gini expectancy at Lifespan Gini expectancy at | Atkinson (all | Atkinson (ages Income Gini Income Gini income (per
(all ages) birth (ages 65+) age 65 ages) 65+) (all ages) (ages 65+) capita)
Lifespan Gini (all 1
ages)
Life expectancy at .
birth 0.93 !
Iég-?-?pan Gini (ages 0.85%** -0.94*** 1
Ia_lgg (é)épectancy at 0.81%* 0.96%* Q.94 %+ 1
Lifespan Atkinson 0.90%+ .0.86%* 0.76% 0.80%** 1
(all ages)
Lifespan Atkinson 0.85%*+ -0.94 0.99%+ -0.92% 0.74% 1
(ages 65+)
Income Gini (all 0.14* 0.10 -0.07 0.24%% 0.18** -0.08 1
ages)
'G”E)C:’)me Gini (ages 0.02 0.22% -0.18** 0.33% 0.16* -0.20%* 0.74% 1
Gross national -0.71% 0.76% -0.73%+ 0.74% -0.68%+ -0.71%% -0.08 -0.09 1

income (per capita)

*p<.05 ** p< .01 ** p< .001
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Regression analysis permits an assessment of thxedrecountry and within-country
association between variables while also allowiogtils for variables that might mediate those
associations. Table 4 presents the results of argliteast squares (OLS) and fixed-effects
regression of the lifespan Gini on the income @irthe top half and the lifespan Atkinson on the
income Gini in the bottom half. This first set obdels selects the lifespan inequalities measured
across all ages as the dependent variable. Camsisfth the weak correlation between the
income Gini and lifespan Gini shown in table 3, Oh8del 1 shows a weak effect of the income
Gini on the lifespan Gini, explaining only 1.5 pmnt of the total variation in the lifespan Gini
across all observations. Controlling for the lesklife expectancy at birth (OLS model 2) yields
a stronger and statistically significant positives@ciation between the income Gini and the
lifespan Gini and vastly improves the model fitpkning 89 per cent of the variation overall.
Consistent with observations in the demographesdiure, the lifespan Gini tends to decrease as
life expectancy at birth increases. Further adtlignatural log of GNI to the model (OLS model
3) fails to explain the residual variation in tifedpan Gini.

Fixed-effects regression models account for thke tdéndependence across observations
for the same country, thereby assessing the witbimtry association between the covariates and
the dependent variable. Fixed-effects model 1, wimcludes no controls for the level of life
expectancy or GNI, indicates a negative and silt significant association between the
income Gini and the lifespan Gini. Controlling fde expectancy at birth in fixed-effects model
2 yields no statistically significant associatioetween the income Gini and the lifespan Gini.
Again, the within-country association between ldgpectancy at birth and lifespan Gini is
negative. Fixed-effects model 2 explains nearlyp84 cent of the total within-country variation
in the lifespan Gini across all ages. As with tHeSOnodels, further adding GNI as a covariate
(fixed-effects model 3) yields no improvement todabfit.

Results are similar when the lifespan Atkinson ssrall ages is the dependent variable.
OLS model 5 shows a positive association betweenritome Gini and lifespan Atkinson after
controlling for the negative association betweea life expectancy at birth and the lifespan
Atkinson. Together the two variables explain 73 pent of the overall variation in the lifespan
Atkinson for all ages. Fixed-effects model 5, whititludes both the income Gini and life
expectancy at birth covariates explains close tpét9cent of the within-country variation in the
lifespan Atkinson, but no statistically significaassociation is detected between the income Gini
and lifespan Atkinson.

A second set of models selects the lifespan Gidildaspan Atkinson at ages 65 and
over as the dependent variables (table 5). OLS mmddand 10, which do not control for the level
of life expectancy, indicate a negative associalietween the income Gini and both measures of
lifespan inequality, but when the level of life eqgpancy at age 65 is added in OLS models 8 and
11, the association between the income Gini arebpdin inequality becomes positive. The
income Gini for ages 65 and over and the life etqrezy at age 65 together explain 89 per cent of
the variation in the lifespan Gini at ages 65 awmeracross all observations, and 87 per cent of
the variation in the lifespan Atkinson at ages 68 aver.

Like the models of lifespan inequality at all agé® fixed effects models of lifespan
inequality at older ages do not indicate incomeyuradity as a determinant of within-country
variation. Fixed-effects models 7 and 10, whicHude only the income Gini at ages 65 and over
as a covariate, fit the data poorly, while in fixeffects models 8 and 11 the coefficients on the
income Ginis fail tests of statistical significand@nly the life expectancy at age 65 has a
statistically significant association with lifesparequality and the models explain 82 per cent of
the within-country variation in the lifespan Girorfages 65 and over and 81 per cent of the
variation in the lifespan Atkinson for ages 65 andr.
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TABLE 4. RESULTSOF OL SAND FIXED-EFFECTS ANALY SISOF ASSOCIATION BETWEEN LIFESPAN INEQUALITY AND INCOME INEQUALITY (ALL AGES)

Dependent variable: Lifespan Gini (all ages)

OLS Model 1 OLS Model 2 OLS Model 3 Fixed-effects Fixed-effects Fixed-effects
Model 1 Model 2 Model 3
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
(std error) (std error) (std error) (std error) (std error) (std error)
Intercept 0.092 = 0.396  *** 0.406  ***
(0.005) (0.006) (0.007)
Income Gini (all ages) 0.038 * 0.064  ** 0.065 ** -0.255 0.008 0.008
(0.016) (0.005) (0.005) (0.020) (0.009) (0.009)
e0 -0.004 == -0.004 == -0.004 == -0.004
(0.000) (0.000) (0.000) (0.000)
InGNI (per capita) 0.002 ** -0.0002
(0.001) (0.001)
n 293 293 291 293 293 291
Adj-R2 0.015 0.894 0.899 0.342 0.838 8.83
F 54 * 1229.0 == 856.6  *** 161.3 *** 1861.7 * 1199.2  **=
F test for individual fixed effects 47 3%+ 47.8 445
Dependent variable: Lifespan Atkinson (all ages)
OLS Model 4 OLS Model 5 OLS Model 6 Fixed-effects Fixed-effects Fixed-effects
Model 4 Model 5 Model 6
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
(std error) (std error) (std error) (std error) (std error) (std error)
Intercept 0.035  *** 0.460 *** 0.455
(0.007) (0.016) (0.018)
Income Gini (all ages) 0.080 ** 0.116  *** 0.113 ** -0.525 -0.038 -0.035
(0.025) (0.013) (0.014) (0.040) (0.023) (0.022)
e0 -0.006  *** -0.005  *** -0.007 == -0.005 ***
(0.000) (0.000) (0.000) (0.000)
InGNI (per capita) -0.002 -0.0082  ***
(0.001) (0.001)
n 293 293 291 293 293 291
Adj-R2 0.030 0.730 0.731 0.362 0.788 8.79
F 10.0 ** 396.4 263.7 177.1  *= 941.8 ** 683.8
F test for individual fixed effects 25.7*x* 38.1 *** 43.2

*p<.05 * p< .01 ** p< .001

Note: e0: life expectancy at birth; e65: life exjaecy at age 65; GNI: Gross National Income.
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TABLE 5. RESULTSOF OL SAND FIXED-EFFECTS ANALY SISOF ASSOCIATION BETWEEN LIFESPAN INEQUALITY AND INCOME INEQUALITY (AGES 65 AND OVER)

Dependent variable: Lifespan Gini (ages 65+)

OLS Model 7 OLS Model 8 OLS Model 9 Fixed-effects Fixed-effects Fixed-effects Model
Model 7 Model 8 9
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
(std error) (std error) (std error) (std error) (std error) (std error)
Intercept 0.200 *** 0.508  *** 0.523 ***
(0.008) (0.006) (0.008)
Income Gini (ages 65+) 0.077 ** 0.062  *** 0.050 *** -0.008 0.011 0.009
(0.028) (0.010) (0.011) (0.044) (0.010) (0.010)
e65 -0.014 ¥ -0.013 ¥ -0.013  *** -0.012 ¥
(0.000) (0.001) (0.000) (0.001)
INGNI (per capita) -0.003 ** -0.0023
(0.001) (0.001)
n 230 230 228 230 230 228
Adj-R2 0.028 0.890 0.891 0.000 0.823 0.818
F 75 ** 928.3  *x* 617.2  xx* 0.0 *x 1783.9  *** 11553  **
F test for individual fixed effects 10,1 ** 295  xkx 28.5
Dependent variable: Lifespan Atkinson (ages 65+)
OLS Model 10 OLS Model 11 OLS Model 12 Fixed-effects Fixed-effects Fixed-effects Model
Model 10 Model 11 12
Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
(std error) (std error) (std error) (std error) (std error) (std error)
Intercept 0.195  *** 0.422  *** 0.438  ***
(0.008) (0.006) (0.009)
Income Gini (ages 65+) 0.090 ** 0.054  *** 0.041 *** -0.003 0.016 0.015
(0.030) (0.011) (0.012) (0.045) (0.012) (0.012)
e65 -0.015 ¥ -0.013 ¥ -0.013 ¥ -0.013 ¥
(0.000) (0.001) (0.000) (0.001)
InGNI (per capita) -0.004 ** -0.001
(0.001) (0.001)
n 230 230 228 230 230 228
Adj-R2 0.035 0.874 0.874 0.000 0.808 0.801
F 93 ** 792.8  *** 527.8  x** 0.0 1309.7  *** 835.8  *x*
F test for individual fixed effects 11.0  ** 26.3  ** 24.8

*p<.05 * p< .01 ** p< .001

Note: e0: life expectancy at birth; e65: life exjaecy at age 65; GNI: gross national income.
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G. DISCUSSION

Income and health are inextricably linked. Higheeames afford better access to health
care, while good health, in turn, affords greaggoartunities to grow income through productive
work. Poorer people also tend to have greater expo® poor diet, cigarette smoking and
unhealthy environments (Deaton, 2002). That aver&gelth status tends to increase
monotonically with increasing income suggests Huahe association between income inequality
and health inequity may be expected as well. Howgqwevious research that failed to detect an
association between an index measure of incomeualigg and an index measure of lifespan
inequality as a proxy for health inequity (Hick99¥ and UNDP, 2011) ran counter to this
expectation.

This study sought to further investigate the relahip between income inequality and
lifespan inequality. First, we acquired estimatkthe Gini index of income inequality compiled
in the OECD income inequality database for 34 coemtfor various years between 1974 and
2010. Second, we calculated Gini and Atkinson iesliof lifespan inequality from life tables
obtained from the Human Mortality Database for ¢oes and time periods for which at least
two corresponding estimates of income inequalityrevavailable in the OECD database
(28 countries). By uniting the two series into ags panel, we were able to assess the
association between income inequality and lifespaequality, both between and within
countries.

A simple correlation indicated only weak positiv@saciations between the income Gini
and both the lifespan Gini and lifespan Atkinsodices across all ages and weak negative
associations when the metrics were restricted serdee inequality only among those aged 65
and over. These results are generally consistetiit those reported by Hicks (1997), which
suggested no association between income inequalilylifespan inequality between countries.
However, regression models that controlled forléwels of life expectancy indicated a positive
and statistically significant association betwdes &ll-ages lifespan Gini and the all-ages income
Gini across countries and time. A similar resulineafrom analysis of the associations between
inequalities among those aged 65 and older acms#tnees and time. These results indicate that
the tendency for lifespan inequality to decreadé wicreasing life expectancy — a phenomenon
well documented in the demographic literature (&\jlmoth and Horiuchi, 1999) — masks the
extant association between income inequality afesgan inequality. After the influence of
increasing life expectancy is removed, the associdietween income inequality and lifespan
inequality is in the expected direction.

Fixed effects analysis, however, failed to furthmister evidence of an association
between income inequality and lifespan inequalitthiv countries over time. Yet the very small
degree of variation within countries in the inco@mi, but especially in the lifespan inequality
measures, could preclude the detection of an adsmtieven where one exists. The present study
has advantages over previous studies in thatiésreixclusively on high-quality life tables from
which to estimate lifespan in equality and utilizepanel dataset that facilitates assessment of the
association between income inequality and lifesip@quality within countries over time. It is,
however, limited by the small number of countriesl @ime periods for which both estimates of
the income Gini were available from the OECD are lables were available from the HMD.
Most of the 28 countries that met the data avditghiriteria were characterized by high life
expectancy at birth and high income, as well aatixaly low levels of income and lifespan
inequalities. As a result, the power of the studydetect an association between income
inequality and lifespan inequality is limited are tresults may not be generalisable to a wider set
of countries and time periods. More data are neddeexpand the panel with high-quality,
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consistent and comparable estimates of income aliggand lifespan inequality to cover a
greater number and diversity of countries and f@ods.

The evidence of an association between income algand lifespan inequality from
OLS models provides some reassurance of the wabdlithe two measures of lifespan inequality
as proxies for health inequality, but at the saimge timplies that comparisons of lifespan
inequality across countries should take into actdifferences in the level of the life expectancy
at birth. One such cross-country comparison irsfifs inequality is designed into the UNDP
inequality-adjusted human development index (IHE3timates produced for the 20H8iman
Development Report show that while income inequality contributes pmanally more than
lifespan and education inequalities to the disaognof the IHDI, lifespan inequality discounting
is consequential nonetheless. The percentage reduntthe life expectancy component of the
HDI indicated by the Atkinson measure of lifespaaquality ranges from 3 per cent in Iceland,
Hong Kong and Singapore, where life expectancyirét was exceeded 81 years in 2012, to 52
per cent in Chad, where life expectancy at birtls w8 years in 2012. Further investigation is
warranted to ensure that the lifespan inequalsggalinting truly is reflecting the degree of health
inequalities in the population and not double cogntlisparities between countries in the level of
life expectancy, which are already accounted irutieedjusted HDI.
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