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Approaches to measuring health inequalities are often problematic in that they use 

methods that are inappropriate for categorical data. The approach here focuses on “pure” 

or univariate health inequality (rather than income-related or bivariate health inequality) and 

is based on a concept of individual status that allows a consistent treatment of such data. 

We use several versions of the status concept and apply methods for treating categorical 

data to examine self-assessed health inequality for the countries contained in the World 

Health Survey; we also use regression analysis on the apparent determinants of these health 

inequality estimates. Our findings indicate major differences in health-inequality rankings 

depending on the status concept. We find evidence that health inequalities vary with 

median health status alongside indicators of institutional performance. 
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1 Introduction

Measuring health inequality presents a challenge quite di�erent from the
standard problem of measuring income or wealth inequality. The challenge
principally lies in the measurement of health itself: health cannot be assumed
to be directly and unambiguously observable and it may not make sense to
treat it as a continuous variable. As a consequence one has to use indirect
methods that may involve elicitation of a person's self-assessed health (SAH)
status or explicit modelling using observables that are thought to be related
to health. Such indirect methods can be problematic. So the purpose of this
paper is to examine the main practical approaches to inequality measurement
in the health context and the extent to which di�erent assumptions about
health status a�ect inequality comparisons.

Why are indirect approaches to health measurement typically problem-
atic? There is a fundamental di�culty of measurement. One reason for this is
the assumptions that have to be adopted in modelling health: if health status
is taken as a latent variable, with what observables is it correlated? Typi-
cally, self-reported health is a�ected by cultural biases (Jylhä et al. 1998) and
self-reporting biases (Groot 2000).1 A second reason is that health cannot be
taken as a monetary-equivalent measure and that, in many cases, it should
be treated as an ordinal or categorical variable rather than a continuous
variable: standard methods of inequality analysis and standard properties of
inequality indexes are not applicable (Heien 2015, p. 83). So, how is one to
measure inequality?

This paper addresses the main theoretical and practical di�culties pre-
sented by the measurability problem of health-status inequality and, in doing
so, examines the problems of working with self-assessed health (SAH) indica-
tors, the use of alternative approaches to the measurement health inequality
and the information content of di�erent concepts of status. We compare our
approach to the case of inequality analysis based on a standard but arbitrary
cardinalisation of health using conventional inequality indices. We examine
the correlates of the di�erent health-inequality measures and investigate some

1Some research suggests that SAH correlates with mortality (Heien 2015, Idler and
Benyamini 1997). On the correlation between SAH and objective measures of health
status see Bound (1991).
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commonlyconjectured phenomena, such as the presence of a �health Kuznets
curve�. Finally we investigate the role of a set of demographic characteristics
and measures of institutional performance that could explain the emergence
of health inequalities: the quality of government regulation and the rule of
law can limit the e�cacy of smoking bans; corruption and government ef-
fectiveness can in�uence the delivery of health services; voice, accountability
and openness can exert an in�uence on people's mental health. We �nd that
status matters, cardinalisation matters and institutions matter.

Our results provide a simple means of comparing alternative ways of
measuring inequalities of non-cardinal outcomes that may have signi�cant
policy implications. This is important when one takes account of the fact
that measures of health inequality are used to rank health systems, and
measures of well-being are used by the World Health Organisation and other
government bodies to evaluate institutions and public policies.

We provide estimates of health inequalities using a measure of status that
is not imposed through an arbitrary cardinalisation strategy, but uses the a
recent approach that is explicitly designed to handle ordinal variables. We
compare these estimates to those that would emerge from simple direct car-
dinalisations of health status and provide the �rst multi-country estimate of
health inequalities using the status-inequality approach. Using this approach
we further examine the determinants of status-inequality in order to investi-
gate the relationship between health inequality and factors such as income,
demographics and institutional variables.

The paper is organised as follows. Section 2 contains the theoretical
background, section 3 introduces the data set and explains our empirical
strategy, section 4 contains our results and section 5 concludes.

2 Health-inequality measurement � principles

and practice

For a coherent approach to the measurement of health inequality we need
two basic concepts and a methodology for measuring or estimating values of
these concepts and then aggregating the values.
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2.1 Basic concepts: health and status

If we were able to treat �health� like �wealth� then a person's health could be
taken as a continuous variable that is, in itself, an objectively measurable and
observable measure of a person's status. For a broadly-de�ned interpretation
of health this is unrealistic. One could consider using proxies,2 but perception
and observation might not match (Sen 2002). Alternatively, one could focus
on the inequality of individual components or aspects of health that can be
objectively measured, but this is of limited interest and applicability.

Since there is no standard o�-the-shelf measure of health status that is
going to be generally suitable for inequality analysis, we need to be clear
about two steps: (1) how to model health hi for each individual i = 1, ...n
and, (2) given {h1, ..., hn}, how to model the status variable si that is to be
used in inequality computation.

2.1.1 Individual health, hi

Given the di�culties in observing a broadly de�ned indicator of individual
hi there are two main ways forward. First one might try estimate a health
production function assuming the following kind of relationship:

hi = Φ(Xi) + εi, (1)

where Φ is the production function, Xi represents a vector of determinants of
health (such as income, health inputs, demographics, institutions) and εi a
random component. Specifying and estimating such a function is challenging
because health status is a latent variable that cannot be observed.

The second approach is to model hi thus:

hi ∈ {c′, c′′, c′′′, ...} , (2)

where c′, c′′, c′′′ represent di�erent health categories. Many national and in-
ternational surveys contain information on measures of SAH in categorical
form; the categories may or may not have a natural ordering.

So, in principle, an individual's health hi can take the form of a censored
variable, an interval variable, or an ordered categorical variable, depending
on the underlying assumptions about how to conceptualise it.

2Since the contribution of Idler and Benyamini (1997), categorical self-assessed mea-
sures of health are taken as a acceptable proxies for individuals
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2.1.2 Individual status, si

How one models an individual's status depends in part on the way hi is mod-
elled. If one follows the production-function approach, it might be possible
to use the hi value as an indicator of health status, just as it pops out of
equation (1), or a transformation of it. If one is using a speci�cation such as
that of equation (2) then several problems immediately arise: how to order
the members of the set {c′, c′′, c′′′, ...}, how to calibrate the �distance� be-
tween members of the set of categories and so on. One might, alternatively,
incorporate in the concept of status information about health and some other
personal characteristic, such as income.

Whether one starts with equation (1) or (2) or something else, the anal-
ysis involves three main components: the extraction of suitable categorical
variables on which to base health status, computation of cardinal imputa-
tions, status measures and associated inequality indices and rankings, and
an analysis of cross-country inequality comparisons. Let us brie�y look at
the methods and limitations of the standard approaches to these issues.

2.2 Status and health inequality: standard approaches

The standard approaches to health inequality can broadly be divided into"bivariate"
and "univariate" methods, depending on the concept of status that is invoked.
Univariate methods appeal to the innate status associated with the equal-
isand, whilst bivariate methods rely on an external concept which typically
is constructed from a measure of socio-economic status such as income or
education (Erreygers and Kessels 2017; Asada et al. 2014).

Bivariate approaches typically use an observable measure of health along-
side a rank measure of socio-economic status and apply concentration curve
/ index methods (Koolman and van Doorslaer 2004). At the heart of these
approaches is the idea that a person's status should be based not just on a
single health indicator but also on other indicators believed to co-vary with
health. Individual status is usually taken to mean a person's position in
the income hierarchy.3 It is di�cult to identify whether policies really a�ect
health inequality, or simply a�ect determinants of health such as the distribu-
tion of material conditions.4 Income and health have shown to be a�ected by

3See Marmot (2005), Wagsta� and van Doorslaer (2000). This was the position adopted
in the early literature, with few exceptions such as Le Grand (1987).

4An attempt has been made to justify the approach on the basis of the principle of
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reverse causality.5 So using income as a measure of social hierarchy in SAH
may underestimate income-related inequalities in health (Dowd and Todd
2011). Furthermore, the distribution should perhaps be adjusted to elimi-
nate factors such as age or gender and, even if such adjustments are made,
the approach typically ignores the contribution of essentially �avoidable� de-
terminants of health, or even potentially �ethically legitimate� di�erences in
health resulting from preventive e�ort and choice (Le Grand 1987).

Univariate approaches are an application of the analysis of inequality of
outcome. They typically focus on speci�c cardinal indicators such as self-
reported health, life expectancy or measures of hypertension; they can, in
principle, be analysed using conventional inequality measures. But uncrit-
ical application of inequality tools designed for other purposes may miss
important points such as the possibility that health might a�ect income
prospects (Costa-Font and Ljunge 2018). Some socio-economic di�erence
in health may not be pure socio-economic inequalities but are determined
by lifestyle or poor early-life choices (Fleurbaey and Schokkaert 2009, 2012,
Wagsta� et al. 1991): should one attempt to remove all avoidable compo-
nents from the analysis so as to focus solely on the remaining �legitimate�
health inequalities? In addition, many important health status indicators
are categorical variables that have no natural cardinalisation, although one
could try to circumvent this by imputation (Fonseca and Jones 2003) either
through subjective evaluation by individuals (for example on a Likert scale)
or by making use of quality of life indices (for example, EuroQuol-EQ5).6

The economic rationale for commonly used cardinalisation methods is sel-
dom discussed; the practical implications of using one method rather than
another and cardinalisation can be an important source of bias (Costa-Font
and Cowell 2013).7

income-related health transfers (Bleichrodt and van Doorslaer 2006, Fleurbaey 2006, Fleur-
baey and Schokkaert 2012, page 1012), the plausibility of which is questionable.

5 For instance, Ettner (1996) examines the e�ect on di�erent health proxies, and rejects
the null hypothesis of income exogeneity.

6The same procedure can be applied to entities that do not have a natural ordering,
such as vectors of attributes or endowments and is similar to one of the standard theo-
retical approaches to the measurement of multidimensional inequality (Maasoumi 1986,
Tsui 1995). However the approach faces serious objections such as the arbitrariness of the
cardinalisation and of aggregation.

7A meta-regression analysis shows that cardinalisation matters (Costa-Font and
Hernández-Quevedo 2013).
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2.3 Alternative approaches using categorical data

In view of the limitations of the approaches discussed in section 2.2 it is
important to consider approaches that use categorical data directly, without
trying to impose a particular cardinalisation a priori .

The theoretical literature on the problem of making inequality compar-
isons when the underlying equalisand is ordinal has mainly resulted in a
number of rather limited propositions that are di�cult to interpret or ap-
ply.8 However, recent work on the analysis of distributions of categorical
variables has shown how natural interpretations of individual status can be
used to provide a robust approach to the inequality-measurement problem
in this context without resort to arbitrary cardinalisation of ordinal concepts
(Cowell and Flachaire 2017). The status concept is similar to concepts used
in poverty and relative deprivation and in recent approaches to the inequality
of opportunity (de Barros et al. 2008).

Status interpreted as an individual's position in the health distribution is
important in understanding several relationships in the economics of health.
For example Costa-Font and Costa-Font (2009) and Hausman et al. (2002)
show that e�ect of income on SAH depends in part on the individual's posi-
tion in the health distribution: this �nding is potentially important in under-
standing the persistence of health inequalities over time, and more speci�cally
suggest that their e�ect depends on individual position within a given health
distribution. In the present context the status approach gives rise to an al-
ternative way of making inequality comparisons; it also gives rise to a set
of inequality indices that incorporate conventional distributional views such
as degree of inequality aversion and that can be applied to commonly-used
measures of individual well-being.

The Cowell and Flachaire (2017) approach tackles the problem by sepa-
rating out the two components of inequality measurement mentioned in the
introduction, the equalisand and the aggregation method. Each of these is
underpinned by an axiomatic argument that goes based on �rst principles.
The resulting method amounts aggregates the discrepancies between each
person's actual status and some status reference point. For applications such

8It involves a reworking of traditional inequality-ranking approaches focusing on �rst-
order dominance criteria (Abul Naga and Yalcin 2008, Allison and Foster 2004, Zheng
2011. It is commonly suggested that the median could be used as an equality concept
(Abul Naga and Yalcin 2010). But the approach runs into di�culty if quantiles are not
well-de�ned, as may happen in the case of categorical variables.
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as income or wealth, where the equalisand has a natural cardinalisation, then
it makes sense to de�ne status as income or wealth. However, where only or-
dinal information is available, as with categorical data on health status, then
we have to do more. Suppose that information is categorical, it can be shown
that, if there are nk persons in category k = 1, 2, 3, ...K (in ascending order),
the status of person i who is currently in category k (i) must be a function of

either
∑k(i)

`=1 n` or
∑K

`=k(i) n`. Normalising by the size of the total population

n :=
∑K

1 nk , person i's status is given by either the �downward-looking�
version

si =
1

n

k(i)∑
`=1

n`, (3)

or by the �upward-looking� counterpart of (3):

s′i =
1

n

K∑
`=k(i)

n`; (4)

If there were perfect equality (everyone in the same category) then both (3)
and (4) take the value 1; this maximum-status value is the natural reference
point.

On the basis of a small number of standard axioms Cowell and Flachaire
show that inequality must take the form of an index in the following family,
indexed by α:

Iα(s) =


1

α(α−1)

[
1
n

∑n
i=1 s

α
i − 1

]
, if α 6=0,

− 1
n

∑n
i=1 log si, if α=0.

(5)

where α < 1 is a parameter indicating the desired sensitivity of the index to
a particular part of the income distribution: for low values of α the index
Iα(s) is particularly sensitive to values of si close to zero. If status is given
by, respectively, (3) or (4), then we have inequality using a downward- or
upward-looking status concept.

This provides a family of indices that is suitable for making univariate
comparisons of inequality in terms of health status. In addition, members of
the family can be adjusted by di�erent health-inequality aversion parameters
in a �exible way as other inequality indices. In what follows we shall suggest
a way of using this to make health-inequality comparisons internationally.
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Clearly equation (5) has a form similar to the well-known Generalised
Entropy class of inequality indices (Cowell 1980, Shorrocks 1980)

Gα(s) =



1
α(α−1)

[
1
n

∑n
i=1

[
si
µ(s)

]α
− 1
]
, if α 6=0, 1

− 1
n

∑n
i=1 log si

µ(s)
, if α=0,

1
n

∑n
i=1

si
µ(s)

log si
µ(s)

, 1,

(6)

where µ (s) is the mean of the vector s. Whereas Iα(s) has the reference
point 1 the GE index Gα(s) has the reference point µ (s) and, obviously,
this only makes sense where status is cardinal, in other words, if status is
de�ned in such a way that it is meaningful to add the status values together.
With ordinal data one could impose an arbitrary cardinalisation and, in
section 4 we will try out the performance of Gα(s) for two such arbitrary
cardinalisations and compare them with the theoretically appropriate Iα(s).

3 Data and Methods

3.1 Data

It is clear that the underlying data and the health-status indicator derived
from it could be of the following forms:

Continuous, censored. In some circumstances, health status can be
measured using a censored continuous variable (for example when visual ana-
logue scales are employed). However, there are still problems related to focal
responses so that certain points in a scale are more common than others
(De Boer et al. 2004).

Ordinal. Given the categorical nature of SAH, it may be reasonable to
take the ordering of question responses as naturally given and to employ
techniques designed for ordered variables. For example, an ordered probit
model, could be used capture the degree of intensity of health or ill health,
without explicitly cardinalising the health concept.
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Our approach requires quantitative analysis of internationally compara-
ble data that contain measures of health status. Accordingly the main data
source to be used is the World Health Survey which contains data from
seventy countries; it collects comparable multidimensional micro-data on in-
come, employment education and health. There are two reasons for the
choice of this data base: �rst, its great advantage for comparative work;
second, its standardised world-wide structure can assist in examining cross
country patterns across heterogeneous world regions that exhibits di�erent
levels of economic and social development.

The World Health Survey (WHS) is a general population survey, devel-
oped by the World Health Organization to address the need for reliable in-
formation and to cater to the increased attention to the role of health in
economic and human development. Other options, such as the International
Social Survey Program, the European Social Survey or Gallup, are not as rich
in terms of controls, countries included and measurement detail. Indeed, the
survey contains data from randomly selected adults (i.e. older than 18 years
of age) who reside in seventy-one countries which implemented household
face-to-face surveys, or computer-assisted personal interviews in 2002. Sam-
ple sizes range from 1,000 to 10,000, which should su�ce to compute reliable
inequality estimates.

Our measure of health status is the standard measure of SAH status
widely used in the literature; this is a categorical measure of health is based
on the responses to the question �how would you rate your health today?�
and yields a personal evaluation of overall health with potential responses
in �ve categories ranging from �very good� to �very bad�. As a measure, it
su�ers from cultural adaptation problems that make cross-country compar-
ison challenging, but it appears to be an adequate measure for computing
within-country inequalities.9

3.2 Cardinalisation

For categorical data a simple way to process the data is to rank the values
underlying the latent variable health. But the �distance� between categories
is unknown and an an arbitrary scale may not be informative; there is no

9The detailed values are given in Table 1 in the on-line appendix. An example of
cultural adaptation problems in the case of SAH is that the evaluation �excellent health�
might receive di�erent interpretations according to country.
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theoretically sound consensus strategy to measure such a latent variable from
categorical responses

3.2.1 �Natural� cardinalisation?

In some cases it is possible to employ existing quality-of-life measures of
health status that are available in health surveys to impute a cardinal value
to the categorical responses to the SAH questions, for example the imputation
of values from the Health-Related Quality of Life scales as in Van Doorslaer
and Jones (2003), Fonseca and Jones (2003).

Another way forward is to obtain an index based on scaling the ordered
variable to obtain a normalised health index (Cutler and Richardson 1997).
However, this still requires arbitrary assumptions on the value and distribu-
tion of a person's health status. Makdissi and Yazbeck (2014) address the
question of the categorical measurement of health variables by using a ratio-
scale transformation that modi�es the information provided and focuses on
the breadth rather than the depth of the health-indicator information. How-
ever, they lose some important information on the distribution of the health
variable and they focus on income-related health inequalities which involves
important and questionable assumptions

So, instead, some papers interpret SAH status as a individual's categori-
sation into an interval, which can be ascertained by �nding a link between
self-assessed measures of health and some health utility indices. For exam-
ple, Van Doorslaer and Jones (2003) use the equivalent cardinal value of the
cut-o� point of each response to the ordinal question was obtained so as to
estimate the cardinal value of SAH using an interval-regression approach.

3.2.2 A regression approach?

Both ordered and interval regressions models can be used to transform a
categorical outcome into a continuous variable based on the parameters of
the regression. So, if the health variable allows an unambiguous ordering,
then a logit or probit regression model will take into account the structure of
the data.10 By assuming an order the probability of respondents' classifying
themselves on a speci�c scale can modelled in a standard fashion. However,
even where this is an improvement with respect to binary measures of health

10See for example the logistic regression technique used by Kunst and Mackenbach
(1994).
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for the purposes of measuring health inequality, it is still di�cult to interpret
the meaning of a change in the order between scales of SAH status.

However, the transformation is dependent in the covariates of the regres-
sion and on the arbitrary nature of di�erent variable categories. The strategy
we pursue here addresses this latter point and provides an alternative cardi-
nalisation method, that we argue is more suitable to measure inequalities in
health.

3.2.3 Pure health inequality?

Instead of trying to use the structure of the data to produce a cardinalisation
of health status, Allison and Foster (2004) developed a stochastic dominance
approach to univariate (�pure�) health inequalities, which is not limited by
the assumptions implicit in the income-related health inequality approach.
However, the range of results that are available from this approach is narrow
and so it is likely to be limited in application.

In this paper we use the methodology discussed in section 2.3 to undertake
international comparisons of inequality of SAH status.

.

3.3 Inequality comparisons

The approach in this paper is to apply the method of section 2.3 to make
univariate inequality comparisons of SAH status, using the WHS interna-
tional data set. This method takes account of the categorical nature of the
data,and permits the use of a variety of status measures based on the data.
The approach involves the following steps:

1. We estimate self-assessed health inequality using the class of measures
(5) for values of the sensitivity parameter α ranging from−2 (e�ectively
negative in�nity) to +0.99 (arbitrarily close to the upper bound of
α). We do this both for both downward-looking status s and upward-
looking status s′.

2. We compare these measures of health inequality with those that would
emerge from conventional inequality indices applying a standard, but
arbitrary, cardinalisation. In fact we take two di�erent such cardinali-
sations. The �rst numbers the �ve health categories from low to high
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as (1,...,5) so that, if there are (n1, ..., n5) observations in each of the
categories, the status vector is given by.

s↑ :=

1, ..., 1︸ ︷︷ ︸
n1

, 2, ..., 2︸ ︷︷ ︸
n2

, 3, ..., 3︸ ︷︷ ︸
n3

, 4, ..., 4︸ ︷︷ ︸
n4

, 5, ..., 5︸ ︷︷ ︸
n5

 . (7)

To capture the idea of inequality of ill health we also look at the
�inverse� case where the the same �ve health categories are labelled
(5,...,1).11

s↓ :=

5, ..., 5︸ ︷︷ ︸
n1

, 4, ..., 4︸ ︷︷ ︸
n2

, 3, ..., 3︸ ︷︷ ︸
n3

, 2, ..., 2︸ ︷︷ ︸
n4

, 1, ..., 1︸ ︷︷ ︸
n5

 (8)

We then compute Gα(s↑) and Gα(s↓), using the same values of α as for
the ordinal inequality statistics computed in step 1

3. We use rank-correlation analysis to examine the association of coun-
try inequality orderings under the alternative de�nitions of status (3),
(4), (7) and (8) for di�erent values of the inequality sensitivity param-
eter. In other words we look at the correlations between pairs from{
Iα(s), Iα(s′), Gα(s↑), Gα(s↓)

}
for a number of values of α.

4. We regress Iα(s) (downward) and Iα(s′) (upward) on a number of ex-
planatory variables in order to gain insight on the factors associated
with high health inequality. Focusing on inequality avoids problems
that may arise from systematic response bias between countries.12 We
carry out a similar analysis using the direct and inverse cardinalisations,
Gα(s↑) and Gα(s↓).

5. Furthermore we examine possible patterns of health inequality by look-
ing at the way in which (i) Iα(s) for each country varies and (ii) the
way country orderings change as the parameter α varies.

11The di�erent status measures here address the so-called: `mirror problem' discussed
by Clarke et al. (2002) who �nd that concentration indexes for SAH show inconsistent
results when `health' or `ill-health' is as a dependent variable.

12Comparing median categories across countries is regarded as uninformative given that
some countries habitually over-report. The term �moderate health� means di�erent things
across countries because people's expectations are di�erent. Some progress has been made
in using anchoring vignettes that is increasingly used to correct for this type of bias see
Kapteyn et al. (2007) and Rice et al. (2012).
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3.4 Inequality regression Analysis

What factors underlie the SAH-inequality rankings for di�erent speci�cations
of the status variable? We can use standard regression analysis to address this
question, assuming a linear relationship for the variables that may potentially
in�uence health inequalities by country.

The data are mainly taken from the WHS, and cover 70 countries. The
dependent variables are country-speci�c inequality levels � see the de�nitions
of Iα, Gα in (5) and (6) � evaluated for downward-looking and upward-looking
status (sand s′) in the case of Iα, and for simple and inverse cardinalisations
of SAH (s↑, and s↓) in the case of Gα. Given the small number of observa-
tions we limit the number of variables to avoid problems of limited degrees
of freedom: we consider median SAH (Hi), health expenditure (Ei), the
country-speci�c income (Yi),country-speci�c characteristics, Xi, and indica-
tors of institutional performance, Zi. The left-hand and right-hand sides
of Table 1 provide the sample statistics for the dependent and independent
variable respectively.

The estimated equation is as follows:

{Iα, Gα} = γ0 + γ1Hi + γ2Ei + γ3Yi + γ4Xi + γ5Zi + ei (9)

where ei is a random error term.13 We use the model (9) to address the
question whether the four inequality indicators Iα(s), Iα(s′), Gα(s↑), Gα(s↓)
are driven by the same country-speci�c determinants. The analysis will allow
us to investigate other issues such as whether an improvement in government
e�ectiveness or in income would reduce health inequalities, whether there
is a Kuznets curve in health and the potential impact of changes in the
composition of a country's on health inequality. This is pursued in section
4.

4 Results

Does the concept of status matter empirically when comparing SAH-inequality
across countries? We address this question in three ways: graphical analysis,

13In addition to the preferred speci�cation presented in section 4.3 below we ran a
number of alternate speci�cations, presented in Tables 6 and 7 of the on-line appendix.
All speci�cation suggests consistent results: our preferred speci�cation is the one including
the most complete set of covariates.
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Table 2: Pairwise correlations for inequality using di�erent status concepts

α = −2 α = −1
I−2(s) I−2(s

′) I−1(s) I−1(s
′)

I−2(s) 1 -0.1274 I−1(s) 1 -0.8385*
G−2(s

↑) 0.2841 -0.4419* G−1(s
↑) 0.4785* -0.8582*

G−2(s
↓) -0.5893* 0.3056* G−1(s

↓) -0.6283* 0.1543

α = 0 α = 0.99
I0(s) I0(s

′) I0.99(s) I0.99(s
′)

I0(s) 1 0.363* I0.99(s) 1 0.7395*
G0(s

↑) 0.7695 0.6389* G0.99(s
↑) 0.7972* 0.798*

G0(s
↓) -0.2605* 0.7389* G0.99(s

↓) 0.3202* 0.3286*

Notes. Each element in the table reports an estimate of the pairwise correlation between inequality for two status concepts drawn

from
{
s, s′, s↑, s↓

}
, using Iα or Gα as appropriate and a given value of the sensitivity parameter α.

* signi�cant at the 5% level.

correlations of country rankings and regression analysis.

4.1 Visual and Graphical Analysis

To illustrate whether the di�erent status concepts produce di�erent results
in terms of inequality rankings Figure 1 shows the geographical distribution
of inequality for the four concepts of status (downward-looking ordinal s
upward-looking ordinal s′, simple cardinal s↑, inverse cardinal s↓). It takes
a central value of the sensitivity parameter, α = 0. It is immediately clear
that the di�erent status concepts reveal quite di�erent inequality patterns:
see, for example, the switch between the relative position of India and Rus-
sia in inequality rankings as one switches from downward-looking status s
to upward-looking status s′. Figure 2 shows how the distribution of inequal-
ity changes with the sensitivity parameter. It is evident that changing the
value of α changes the inequality ranking of the countries, but with no clear
patterns: although Russia's inequality ranking continually increases with α,
India achieves the highest inequality ranking at α = 0, and Brazil at α = −1.
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Hence, based on the visual and graphical evidence above, it becomes
apparent that measures of status produce di�erent inequality estimates, af-
fecting rankings of countries. It is also true that a variation in the sensitivity
parameter α produces a change in cross-country inequality rankings.

4.2 Correlation Analysis

An obvious way to check for the overall e�ect of di�erent status concepts on
comparisons of SAH inequality is to examine the extent to which di�erent
status concepts produce similar inequality rankings across the 70 countries
in the sample. This can be done by computing correlation coe�cients for
inequality estimates for each possible pair of status concepts; these estimates
are contingent on a particular value of the sensitivity parameter α. Table
2 provides the Spearman correlation coe�cients for inequality rankings us-
ing pairwise comparisons of the four di�erent status concepts; this is done
separately for the cases α = −2,−1, 0, 0.99. We �nd that for low levels of
the sensitivity index (α = −2) the upward-looking status inequality rank-
ings Iα(s′) correlates negatively with Gα(s↑) but positively with Gα(s↓) (the
Generalised Entropy inequality index using, respectively, the simple cardinal-
isation and the inverse cardinalisation of SAH); but there is no signi�cant
correlation of Iα(s′) with Iα(s). Consistent with this, the ranking using the
downward-looking status concept Iα(s) is negatively correlated with Gα(s↓).
The negative correlations of

(
Iα(s′), Gα(s↑)

)
and of

(
Iα(s), Gα(s↓)

)
become

larger when α = −1. By contrast, when inequality is evaluated at α = 0.99,
there is a positive correlation between each pairwise combination of inequal-
ity orderings: only in this extreme case do we �nd evidence of a similar
pattern of inequality across countries, whatever the status concept.

In summary, we �nd that the correlation between the inequality indices
based on di�erent status concepts changes with the values of the sensitivity
parameter; only in the extreme case where α takes large positive values do we
�nd high correlations between pairwise inequality orderings. These �ndings
add to previous evidence on the role of status when ranking countries in
terms of univariate inequality (Costa-Font and Cowell 2016).14

14See Tables 4 and 5 in the on-line appendix.
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4.3 Regression Analysis

Having established the empirical relevance of using di�erent measures of sta-
tus, we move on to consider the speci�c features that may underlie the
heterogeneity of cross-country health-inequality estimates. We use regres-
sion analysis to examine the country-speci�c factors that appear to drive
SAH-inequality and to determine whether these factors are di�erent for four
di�erent status concepts and several values of the distributional-sensitivity
parameter α.

4.3.1 Variables

The full list of the country-speci�c covariates is given as the list of inde-
pendent variables in Table 1: the variables fall into three categories, (i) dis-
tributional aggregates (income per capita and median self-reported health),
(ii) demographics (the percentage of females and the percentage of over-65s)
and (iii) countries' institutional performance; this third category consists
of six measures taken from the World Bank's WGI (Worldwide Governance
Indicators) project, including measures of rule of law, regulatory quality, gov-
ernment e�ectiveness, voice and accountability, openness. Why would these
factors be expected to be particularly important?

First, we might expect estimates of the median health and of income
to throw light on the relationship � linear or nonlinear � between health
or income levels and inequality. Here the relationship can be expected to
depend on the status-cardinalisation adopted: for example, a change in the
median in the case of the arbitrary cardinalisation (7) works in exactly the
opposite direction from the cardinalisation (8); as we can see in Table 4 we
get signi�cant but opposite signs on the median-health variable. However
there is no such simple link between the median and status in the case of the
cetegorical-data inequality indices based on the status measures (3) and (4);
this is consistent with the results for the median-health variable in Table 3.
Furthermore the relationship between inequality and status could be more
complex: if it were to take an inverse-U form this could be evidence of a
�Kuznets curve� (Kuznets 1955) for health, a point that we consider below.

Second, one might expect health inequality to be higher where there is a
higher concentration of more vulnerable people such as the elderly. Further-
more, given that age and gender are typically associated with speci�c health
outcomes, and inequality studies typically regard those two characteristics as
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�unavoidable� sources of health inequality, we include two speci�c covariates:
the percentage of women in a country, and the proportion of people over the
age of 65.

Third, the WGI are the most widely-used measures of governance quality
and include a number of composite governance indicators based on over 30
underlying data sources; and are designed to be suitable for cross-country
comparisons. They summarise the views on the quality of governance from a
large number of surveyed stakeholders in both industrialised and developing
countries in 2005 which is the closest year we could �nd to match our data.
Given that they average information from many di�erent data sources they
provided a summary measure of existing information on governance which in
turn smooths out idiosyncrasies (Kaufmann et al. 2007). They are measured
as an index ranging from −2.5 to 2.5, except for one indicator, �openness,�
which is measured in percentile rank terms. In each case higher values corre-
spond to better outcomes. We expect WGI indicators to be important on a
priori grounds given that democracy and measures of governance quality are
expected to increase the in�uence of disadvantaged groups in social-policy
decision making Kickbusch and Gleicher (2014). As Kaufmann et al. (2007)
show, the WGI indicators are a robust measure of governance sensitive to
changes in the representation of minorities and disadvantaged groups.

4.3.2 Regression results

Tables 3 and 4 allow us to examine the apparent role of income, overall
health level, social institutions performance and country characteristics in
explaining the pattern of health inequality for the four di�erent health-status
concepts examined in sections 4.1 and 4.2.

Table 3 gives the results for the inequality measures (5) for two versions
of status and four di�erent values of the sensitivity parameter α. Columns
(1) to (4) of Table 3 give the results for the downward-looking ordinal health-
status concept: GDP, government e�ectiveness and the percentage of females
in the population increase health inequality when the distributional sensitiv-
ity parameter is �bottom-sensitive� (α = −2 and α = −1). However, in the
case of GDP, these coe�cients reverse sign when α is positive (�top sensi-
tive�). There is some evidence of reduction of inequality with median health
status, but this is signi�cant only for α = −1. Columns (5) to (8) of 3 show
what happens in the case of upward-looking health status: in contrast to the
downward-looking case, we now �nd that median health is associated with
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higher inequality and that government regulation is positively correlated with
higher inequality. In the case of upward-looking status, government e�ective-
ness is associated with less inequality . However, for non-negative values of
α we �nd that female share and GDP appear to work in the same way as for
downward-looking status � they are associated with lower health inequality.
For both downward-looking and upward-looking status concepts, �openness�
of the economy is associated with higher inequality for top-sensitive mea-
sures.

Table 4 gives the results for the conventional GE inequality measure and
the two arbitrary cardinalisations used earlier. When we use the GE mea-
sure with the simple cardinalisation � in columns (1) to (4) � the most im-
portant and consistent �nding is that, irrespective of α, median health is
associated with higher health inequality; in the case of �inverse� cardinali-
sation (columns (5) to (8) of Table 4) the association (unsurprisingly) goes
the other way. This �nding suggests a monotonic relationship between av-
erage health and health inequality:15 raising median health by one category
increases inequality by about 2 percent. The other covariates were not sta-
tistically signi�cant, except for government e�ectiveness, which is found to
reduce inequality in all values of α, but only for the simple cardinalisation,
not the inverse cardinalisation.

In summary, our estimates suggest that, for all the independent variables
that are statistically signi�cant, whether the underlying factor raises or lowers
health inequality depends on which of the four versions of status, s , s′, s↑ or
s↓, is used to compute inequality. This means that, even if we want to address
apparently simple questions such as �are better-o� countries associated with
higher or lower SAH inequality?�, we have to accept that the answer must
depend on the concept of status that is used, as well as how we capture the
categorical nature of SAH. Furthermore, for a given status concept, the e�ect
often depends on the sensitivity parameter, but in di�erent ways for di�erent
status concepts as measures of performance of a health system.

15In the on-line appendix we report tests of an inverted-U association between measures of health

inequality GDP (Table 2) as well as a possible relationship with health expenditure (Table 3). There is

no evidence of a Kuznets curve in either income or health, and no association of inequality with health

expenditure
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5 Conclusion

Health-inequality comparisons are inherently trickier than wealth-inequality
comparisons. In the case of wealth inequality, getting better estimates is,
to some extent, largely a function of getting better data; but in the case
of health inequality, more is involved. Even if one has very good, carefully
collected data on self-assessed health, almost always one has to deal with the
fact that the data will be categorical in nature and require special treatment
in order to make reliable inequality comparisons. Here we have followed a
univariate, status-inequality approach that involves aggregation of individ-
ual status measures using a family of inequality measures Iα indexed by a
sensitivity parameter α; the status concept takes account of the categorical
nature of the data and could be downward- or upward-looking in terms of
health categories. For comparison we also examined two standard arbitrary
cardinalisations of health categories and again used the same principles of
inequality measurement to aggregate the information about individuals. In
the case of cardinal data the inequality measures become the well-known
generalised-entropy indices, Gα.

So in all we have four di�erent individual health-status concepts to which
we apply essentially the same aggregation formula (Iα or Gα as appropriate)
to provide estimates of inequality. We show that the status measure matters
in terms of (1) ranking countries by health inequality, and (2) characterising
what appear to be the principal drivers of health inequality internationally.

(1) When we deal with categorical data on SAH using Iα we �nd that, for
low values of the sensitivity parameter α (where the index is most sensitive to
the bottom of the distribution) status does matter; there is no, or even neg-
ative, correlation between upward and downward-looking versions of status.
In contrast, for zero or positive values of α the association becomes positive
and large. When we adopt one the standard arbitrary cardinalisation of the
categories (the �1-to-5� version) as a measure of status we �nd that for nega-
tive values of α there is a negative correlation between upward-looking status
(ordinal) Iα and Gα; this �ips and becomes positive for α ≥ 0. We �nd a
similar story if we use the inverse 5-to-1 cardinalisation for health status; the
negative correlation between Iα and (cardinal) Gα that is observed for α < 0
becomes positive for high values of the sensitivity parameter α.

(2) The message from the regression analysis is particularly striking. If we
were to model health status using the standard cardinalisation � numbering
the health categories 1-to-5 or 5-to-1 � the overwhelming driver of health
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inequality is the median level of health, which is associated positively with
health inequality; almost nothing else is statistically signi�cant. But if we use
an appropriate method for modelling health status then, as seems reasonable,
GDP, the composition of the population and governance quality are revealed
to be important drivers of inequality.

There are important policy implications. First, our �ndings suggest that
government attempts to reduce �pure� or �univariate� health inequality need
to pay speci�c attention to the nature of the data; they also need to specify
the relevant sensitivity to inequality in di�erent parts of the distribution (the
parameter α) they wish to rely on in accordance with the values of a speci�c
society. Second, we �nd evidence of heterogeneity in the determinants of in-
equality across di�erent types of health-status measure; so it is important for
policy makers to have a clear argument for the type of status measure they
consider appropriate. Finally, our results show that health inequality varies
with some measures of institutional performance (such as government e�ec-
tiveness), suggesting the need to examine further the e�ect of institutional
design on inequality.
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