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a b s t r a c t

Measurement of inequity in health care delivery has focused on the extent to which
health care utilisation is or is not distributed according to need, irrespective of income.
Studies using cross-sectional data have proposed various ways of measuring and stan-
dardizing for need, but inevitably much of the inter-individual variation in needs remains
unobserved in cross-sections. This paper exploits panel data methods to improve the
measurement by including the time-invariant part of unobserved heterogeneity into the
need-standardization procedure. Using latent class hurdle models for GP and specialist vis-
its estimated on 8 annual waves of the European Community Household Panel we compute
indices of horizontal equity that partition total income-related variation in use into a need-
and a non-need related part, not only for the observed but also for the unobserved but time-
invariant component. We also propose and compare a more conservative index of horizontal
inequity to the conventional statistic. We find that many of the cross-country comparative
results appear fairly robust to the panel data test, although the panel-based methods lead to
significantly higher estimates of horizontal inequity for most countries. This confirms that
better estimation and control for need often reveals more pro-rich distributions of doctor
utilisation.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

An equitable system of health care delivery appears to remain a core objective in most of the OECD member states with
comprehensive and universal coverage and proposed health system reforms usually quote equity preservation or improve-
ment as an important goal (Van Doorslaer et al., 2006). Because in many countries horizontal equity is being interpreted as
the principle of equal treatment for equal need, health economists have typically approached the measurement of inequity
using inequality measures (Wagstaff and Van Doorslaer, 2000a). In most empirical work, horizontal inequity is measured
as the degree to which utilisation is still related to income after differences in needs across the income distribution have
been appropriately standardised for (Wagstaff and Van Doorslaer, 2000b). Several cross-country comparisons have adopted
variants of these methods to compare across countries in the European Union (Van Doorslaer et al., 2004), in the OECD (Van
Doorslaer et al., 2006) and in Asia (Lu et al., 2007).

Invariably, these comparative studies have relied on cross-sectional surveys and have adjusted for needs by comparing
actual utilisation distributions (by income) with need-predicted utilisation using some regression-based standardization
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procedure. This means that adjustment can only be made for need differences that are observed in general, self-reported,
health questions which are common across a large number of surveys. Typically, only a small fraction of the inter-individual
variation in utilisation measures like doctor visits can be explained by these models. And while an individual’s demographic
and self-reported health characteristics are known to be very powerful predictors of health care utilisation, nonetheless most
of the inter-individual variation remains unexplained.

This paper aims to go beyond the earlier approaches in at least three ways. First, the availability of the full eight waves
of the European Community Household Panel (1994–2001), and the development of appropriate models for analysing panel
utilisation data (Bago d’Uva, 2006; Bago d’Uva and Jones, this issue) provides an opportunity to further examine the unex-
plained variation in use. We use estimation results of the preferred specification to model our data in Bago d’Uva and Jones
(this issue), the latent class hurdle model. This specification captures the time-invariant components of individual unob-
served heterogeneity, by modelling the latent class membership probabilities as functions of individual characteristics. Not
only does this explain a greater share of the variation, it also allows for the possibility to partition the contribution of indi-
vidual unobserved heterogeneity into need and non-need factors. In that way, some of the explicitly modelled individual
heterogeneity can be included in the computation of the inequity index in much the same way as the observed heterogeneity.

Secondly, by using a multi-year period to assess the degree to which there are any deviations between actual and needed
utilisation distributions, we move from a short to a more robust long-run perspective. Jones and López Nicolás (2004)
have proposed short-run and long-run measures of income-related health inequality to examine the phenomenon of health-
related income mobility. Adapting their method to our analyses of inequity in health care use, we are able to adopt a long-run
perspective that accounts for this phenomenon. We find that the upwardly mobile in the income distribution are more likely
to use health care, especially specialist services.

Finally, we propose a new measure of horizontal inequity in health care use that differs from the standard measure in
the way that the variation left unexplained by the regression models is regarded, and which we label “conservative” index.
The “conventional” index of horizontal inequity is defined as a residual and labels as inequity all income-related inequality
in use that is not demonstrably related to needs. That means that all the residual income-related variation, not explained by
either the need or the non-need variables, is assumed to be inequitable. But some of this residual variation may in fact be due
to unobservable need differences. An alternative is to treat only the income-related inequality that is demonstrably related
to non-need variables as our index of inequity. The difference between the two indices depends on the degree to which the
income-related variation that is not due to included need and non-need variables is pro-rich or pro-poor. Our comparison
shows that the “conservative” index tends to give higher estimates.

In what follows, we first explain how we will proceed with measuring inequity using panel data, then we describe the
data we have used and the results obtained for the European countries considered. In the final section we discuss what we
can and cannot conclude from this study.

2. Methods for measurement of inequality

2.1. Cross-sectional and longitudinal measures of inequality

We measure income-related inequality in the utilisation of health care (GP and specialist visits) in each wave t, using the
concentration index CIt (Wagstaff et al., 1991; Kakwani et al., 1997) of the number of doctor visits. The concentration index
takes on a positive/negative/zero value when there is pro-rich/pro-poor/no inequality.

Until recently, research on health equity by economists was focused on measures of socioeconomic inequalities in health
and health care that were designed for use with cross sectional data. Jones and López Nicolás (2004) explore what more can
be gained by using the longitudinal perspective provided by panel data. This allows the analysis to take a longer term view
of the outcomes of interest, which will be of interest to policy makers whose ethical concern is with inequalities in long-run
health. For example, the “fair innings” perspective suggests that equity should be defined in terms of a person’s lifetime
experience of health (Williams and Cookson, 2000). A similar argument may apply to taking a longer view of health care
utilisation that smooths short-term fluctuations in health care use. Nevertheless, application of these methods with panel
data, such as the ECHP, limits the long-run perspective to the limited window of 8 years spanned by the panel.

Jones and López Nicolás (2004) using British data (and Hernández-Quevedo et al., 2006, applying the same methodology to
data from 14 European countries) find that measuring longer term health inequality by simply taking a (weighted) average
of inequality measured in each year, similar to considering repeated cross-sections, masks relevant features and leads to
underestimation of long-run health inequality. This indicates that in a longer run perspective, inequalities could be a greater
concern than a cross-section ‘snap shot’ suggests.

Similarly, long-run income-related inequality in health care utilisation can be analysed with panel data. By analogy, we
define the long-run concentration index of health care utilisation, CIT, as the concentration index for the average number of
visits across periods, using as ranking variable the average income across periods. Jones and López Nicolás (2004) show that,
only when the income ranking remains constant over time, the long-run concentration index equals the (weighted) average
of the short-run concentration indices, defined as

∑

t

wtCIt, where wt =
ȳt

T ¯̄yT

, (1)
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where ȳt is the average across individuals of the number of visits to a doctor in period t, and ¯̄yT is equal to the average of ȳt

across t. This measure, obtained using repeated cross-sections, differs from CIT to the extent that income ranks change over
time and that these changes are associated with systematic differences in health care utilisation. For example, if individuals
that are upwardly income mobile tend to use more health care, the level of long-run inequality given by CIT will be larger
than the weighted average of the short-run indices. Relying only on the latter, will then result in an underestimation of the
measure of interest.

2.2. Measurement of horizontal inequity: beyond the conventional approach

Income-related inequality in health care does not imply inequity in health care. In particular, variation in the use of health
care attributable to differences in morbidity may be seen as unavoidable and hence a legitimate source of inequality (see
e.g., Van Doorslaer et al., 2004). The horizontal version of the egalitarian principle requires that people in equal need of care
are treated equally, regardless of socioeconomic factors such as income, level of education, place of residence, race, etc.1

In the recent literature on inequity, it has become the norm to measure horizontal inequity (HI) as the difference between
the concentration index of actual use and that of predicted need-expected utilisation, obtained from an econometric model
for health care use (e.g. Wagstaff and Van Doorslaer, 2000b; Van Doorslaer et al., 2000; Van Doorslaer et al., 2004, hereafter
DKJ). In this paper, we refer to this as the “conventional” HI index. It measures the extent to which the difference between
actual utilisation of health care and the use that would be expected on the basis of need is systematically related to the income
rank of individuals. Need for medical care for each individual has been measured as the predicted use from regressions on
need and non-need indicators, but neutralising the impact of non-need variables by setting those equal to their means
(Schokkaert and Van de Voorde, 2000; Gravelle, 2003; DKJ, 2004). One important complication in the measurement of HI
is that the dependent variable in health care demand models is typically specified as a nonlinear function of the regressors.
For example, DKJ (2004) estimate logistic and truncated and generalized negative binomial regression models, which are
intrinsically nonlinear. As long as the model is linear, predicting need-expected use by setting the non-need variables equal
to their mean (or, in fact, any constant value), achieves complete neutralisation of these variables. This does not hold for a
nonlinear model and so the estimated HI is contingent on the values chosen for the non-need variables.

2.2.1. The “conventional” HI index

The first step in the computation of the “conventional” HI index is the prediction of need-expected utilisation based on
the actual values of the xN variables. These predictions are contingent on the level of the non-need variables (xNN) selected.
By analogy with the linear case, we use sample means of the non-need variables, x̄NN

t . For a nonlinear functional form G(.),
the need-expected level of care for individual i in period t is predicted as

ŷN
it = E

[

y|xN
it , x̄NN

t

]

= G

(

∑

N

ˆ̌
NxN

it +

∑

NN

ˆ̌
NN x̄NN

t

)

(2)

The “conventional” HI index is then obtained by subtracting the concentration index of ŷN
it

, from the concentration index
of yit, the observed number of visits for individual i in period t:

HIconv
t = CIt − CI(ŷN

it ). (3)

We calculate short-run HI indices for each wave t, HIconv

t , and long-run measures using the average predicted number of
visits across periods (ŷN

i
), LRconv = HIconv

T = CIT − CI(ŷN
i

). Additionally, we compute “average” short-run HI indices, AvgSRconv,
as the difference between the weighted average of the short-run indices, as in Eq. (1), and what is obtained when that
formula is applied to the concentration indices of predicted utilisation. AvgSRconv will differ from LRconv when changes in
income ranks over time are associated with systematic differences in observed or need-expected health care utilisation.
For example, if upwardly income mobile individuals tend to use more health care, conditional on need, then the long-run
inequity will be underestimated by AvgSRconv. Note that the estimated vector of coefficients

⌢
ˇ, which embodies the implicit

vertical equity norm of the country’s system, and so determines what an individual needs, is country-specific but not wave-
specific. We therefore assume that the norm of what constitutes needed and non-needed care use is constant across the
period considered.

The predictions of need-expected number of doctor visits, ŷN
it

, result from a regression model, and therefore entail a
prediction error. DKJ (2004) argue that the contribution of the residuals can be attributed to either justifiable or unjustifiable
sources of inequity. In their “conventional” approach, all residual variation is classified as unjustifiable. In other words, any
residual variation in health care use that is left unexplained, and that is systematically related to income rank, is assumed
to be determined by non-need factors. This approach therefore adopts a rather narrow definition of need, since it considers
as legitimate health care use only what is shown (by the regression) to be systematically associated with need factors.
However, DKJ (2004) note that their assumption is not indisputable, as some or all of the unexplained variation may capture

1 In this study, we focus solely on the issue of horizontal inequity, similar to most of the previous analyses of inequity in health care use. An exception is
Sutton (2002) who studied both issues of vertical and horizontal inequity.
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unmeasured need.2 A natural alternative to the “conventional” HI index is one that equals the concentration index of the
non-need-expected health care use only. This is a more “conservative” approach in that only the inequality that results from
the observed systematic association between income rank and non-need factors is considered inequitable, whilst the residual
variation is considered justifiable. So, the definition of need in this alternative method is broader than in the “conventional”
method. The treatment of unexplained variation is highly relevant since count data like reported doctor visits are notably
difficult to predict, especially in the tails of the distribution.

2.2.2. The “conservative” HI index

The computation of the “conservative” HI index requires the prediction of non-need-expected utilisation, based on the
actual values of the xNN variables, and on the sample means of the need variables xN, x̄N

t :

ŷNN
it = E

[

y|x̄N
t , xNN

it

]

= G

(

∑

N

ˆ̌
N x̄N

t +

∑

NN

ˆ̌
NNxNN

it

)

(4)

The “conservative” HI index then equals the concentration index of ŷNN
it

:

HIcons
t = CI(ŷNN

it ) (5)

Again, we can define short-run HI indices for each wave, HIcons
t , and long-run HI indices, LRcons = HIcons

t = CI(ŷNN
T ), where

ŷNN
T is the average of ŷNN

it
across periods. We compute “average” short-run HI indices, AvgSRcons, using Eq. (1) for ŷNN

it
instead

of actual utilisation.3

2.3. Need adjustment with the latent class hurdle model

We now turn to the methods for predicting ŷN
it

and ŷNN
it

. The availability of panel data makes it possible to control for
unobserved individual heterogeneity when modelling the number of doctor visits. We use latent class (or finite mixture)
hurdle models (LCH), as developed by Bago d’Uva (2006) and estimated on the ECHP data in Bago d’Uva and Jones (this issue).
This framework offers an alternative representation of heterogeneity, where individuals are drawn from a finite number, C,
of latent classes, and so individual effects are approximated using a discrete distribution, imposing no distribution on the
unobserved individual effects. Within each latent class, a hurdle model is considered, with the NegBin2 as the underlying
distribution for the two stages.4 Class membership probabilities, �ij, are modelled as functions of individual time-invariant
characteristics, zi, using a multinomial logit (Clark et al., 2005; Clark and Etilé, 2006; Bago d’Uva and Jones, this issue). LCH
models were estimated separately for each country and for GP and specialist visits in Bago d’Uva and Jones (this issue) and
shown to outperform alternative specifications. They show it fit the data substantially better than the standard hurdle model,
which does not account for the panel feature of the data.

In order to calculate the “conventional” and “conservative” HI indices, we require predictions of need-expected and non-
need expected number of visits. Computation of predictions from the highly nonlinear LCH models is not straightforward.
While, in the estimation stage, these models control for unobserved heterogeneity, as desired, in the prediction stage, it
becomes necessary to define whether the individual unobserved heterogeneity represents need, non-need, or a combination
of both. As noted by Van Ourti (2004), the unobserved individual heterogeneity may reflect need factors (such as unobserved
health) as well as non-need factors (such as health care preferences). The horizontal equity norm is that there is equal
treatment for equal need. Therefore, the key condition that the predictions for need-based utilisation have to meet is that
they vary only with need. Conversely, for the “conservative” HI index, it is required that predictions of non-need health care
utilisation vary only with non-need factors. In the case of panel data models, these conditions mean that different assumptions
regarding the nature of the individual unobserved heterogeneity require different procedures to predict utilisation.

We use estimates from Bago d’Uva and Jones (this issue), who specify the class membership probabilities as functions
of the time-invariant individual characteristics, zi, which, similar to xit, can include both need and non-need factors. In this
specification, unlike in one with constant class membership, individual unobserved heterogeneity is not restricted to be solely
non-need (as in Van Ourti, 2004) or need, and can therefore be standardised for need and non-need. This feature makes the
more flexible specification with variable �ij(.) preferable for predicting (non-)need expected utilisation. Furthermore, the
models estimated by Bago d’Uva and Jones (this issue) do indeed show significant associations with both types of factors

2 DKJ (2004) also decompose the “conventional” HI index in the contributions of different types of factors, including the residual contribution. The
decomposition analysis makes the consequences of the assumptions transparent, as it makes it possible to assess whether the residuals make a pro-rich or
a pro-poor contribution to HI. It should however be noted that in a nonlinear setting the decomposition requires a linear approximation which means that
the residual contribution arises both from a prediction error and from a linear approximation error.

3 Similar to the “conventional” HI index, this index is contingent on the values used for the need variables in the computation of ŷNN
it

, which means that
their effect is not completely neutralized.

4 The NegBin2 derives from a Poisson distribution with gamma variance. This is the version of the NegBin most commonly used (Cameron and Trivedi,
2005), the default version in popular statistical packages such as Stata (also in the estimation of the zero-truncated model, i.e., the second part of the hurdle
model) and TSP, and has been used in most applications of the latent class framework and the hurdle model (for example, Gerdtham, 1997; Jiménez-Martín
et al., 2002; Gerdtham and Trivedi, 2001; DKJ, 2004).
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(especially with need) in almost all cases. The unobserved individual heterogeneity that we are able to partition into need
and non-need, using this econometric specification, should not be confused with the variation that is unexplained by the
regression. Inevitably, this variation cannot be partitioned and so has to be assumed to capture just non-need, as in the
“conventional” approach, or just need, as in the “conservative” approach.

2.3.1. Need-expected utilisation (for “conventional” HI)

The need-based predictions of health care use can be computed as

ŷN
it =

C
∑

j

�̂ij

(

zN
i , z̄NN

)

Ej

[

yit |x
N
it , x̄NN

t

]

, (6)

where xN
it

and x̄NN
t are as defined above, z̄NN the sample averages of non-need variables characteristics that enter the class

membership probabilities, zN
i

the actual values of the need variables in �ij, and Ej[.] represents the expected number of visits,
conditional on belonging to class j, as assumed by the LCH. Since the class membership probabilities are computed for fixed
values of the non-need variables, we are assuming that, across individuals, only the variation in �ij(.) that is related to need
is legitimate. All individuals with the same need are attributed the same class membership probabilities, regardless of the
value of the non-need variables. Similarly, conditional on the latent class, predictions only vary according to need. Therefore,
the resulting predictions, unconditional on the latent class, ŷN

it
, vary only with the observed need factors, in line with the

horizontal equity norm.

2.3.2. Non-need-expected utilisation (for “conservative” HI)

The non-need-based predictions of health care use can be computed as

ŷNN
it =

C
∑

j

�̂j

(

z̄N, zNN
i

)

Ej

[

yit |x̄
N
t , xNN

it

]

, (7)

where x̄N
t and z̄N are the sample averages of the need variables and xNN

it
and zNN

i
are the actual values of the non-need variables,

and Ej[.] is as defined above. The class membership probabilities are computed for fixed values of the need variables and
therefore, all variation in �ij(.) that is determined by non-need variables is considered illegitimate. Regardless of the need
variables, all the individuals that are equal in terms of non-need variables have the same class membership probabilities
and the same predicted use, conditional on the latent class. Consequently, the resulting unconditional predictions, ŷNN

it
, vary

only with observed non-need factors.

3. Data

The data are taken from the European Community Household Panel User Database (ECHP-UDB). The standardised question-
naire allows for cross-country as well as longitudinal comparisons. We use all 8 waves available for 10 EU member states:
Austria, Belgium, Denmark, Finland, Greece, Ireland, Italy, Netherlands, Portugal and Spain. Austria joined the survey in 1995
(wave 2) and Finland only in 1996 (wave 3).5

We analyse health care utilisation over the previous year, represented by the number of visits to a GP and the number of
visits to a specialist. These data are available from wave 2 onwards. The ECHP income variable is total net household income
in PPPs, and deflated by national CPIs and divided by the OECD modified equivalence scale to account for household size and
composition.

In the analysis of inequity in health care, we use an identical set of covariates across countries to represent need and
non-need factors. As need indicators, we use demographics and 1-year lagged health measures based on two questions:
(a) responses to a question on self-assessed general health status as either very good, good, fair, bad or very bad6; and (b)
responses to “Do you have any chronic physical or mental health problem, illness or disability? (yes/no)” and, if so, “Are
you hampered in your daily activities by this physical or mental health problem, illness or disability? We use one dummy
variable to indicate whether the individual has some limitation. Gender and age are represented by the variables: Age, Age2,
a dummy variable for males (Male), Age × Male and Age2 × Male.

Apart from income, the following non-need variables are included: (i) the highest level of general or higher education
completed, i.e. recognised third level education (ISCED 5–7), second stage of secondary level of education (ISCED 3) or less
than second stage of secondary education (ISCED 0–2); (ii) marital status, distinguishing between married and unmarried
(including cohabiting); (iii) activity status includes employed, self-employed and not working. In addition, we include time

5 In the United Kingdom, Luxembourg and Germany, the ECHP was held only in waves 1–3, after which it was replaced by national panel surveys. For this
reason we drop these three countries. We do not include France because the French data do not contain detailed information on the number of specialist
visits.

6 Across countries, the proportion of individuals that responds ‘very bad’ is very small, so we collapsed the categories ‘bad and very bad’. For Portugal,
the category ‘very good’ also contains a small proportion of individuals, so we collapsed the categories ‘good’ and ‘very good’ for this country.
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dummies to allow for time trends in mean utilisation. The sample used is an unbalanced panel of individuals observed for
up to 5 waves in the case of Finland, up to 6 waves in the case of Austria and up to 7 for the remaining countries. For the
analysis of inequity we use cross-sectional individual sampling weights.

4. Results

This section presents an analysis of horizontal inequity in the utilisation of primary (GP) and secondary (specialist) care
for 10 EU member states. Predictions of (non-)need-expected health care utilisation were obtained as explained in Section
2.3, from LCH models estimated separately for each country and for GP and specialist visits by Bago d’Uva and Jones (this
issue). We then use the methods described in Section 2.2 to compute short-run indices (by wave), and their weighted average,
and long-run HI indices, for each country, according to the “conventional” and the “conservative” versions of HI. We focus
on the indices based on all waves available (i.e., long-run and weighted averages of short-run indices). Standard errors for
statistical inference are based on 200 replications of the index computation, each using a random draw from the sampling
distribution of the parameter estimates (multivariate normal distribution with mean vector and covariance matrix equal to
estimated parameter vector and estimated covariance matrix).7

4.1. GP visits

Table 1 presents results of long-run (LR) and average of short-run (AvgSR) inequity in the number of GP visits for the 10
countries considered in the analysis, ranked by the values of the LR “conservative” HI index. Controlling for unequal need
distributions, following the “conventional” HI approach, we can distinguish two groups of countries: for Finland, Portugal
and Austria, the indices are positive (except for a non-significant negative LR index for Austria); all other countries display
pro-poor inequity in the use of GPs. For Finland, all SR indices (on average, 0.028) as well as the LR index (0.028) are larger
than for any other country, showing the largest pro-rich inequity. Averaged across waves, short-run pro-poor inequity is
largest for Belgium (−0.053), followed by Ireland (−0.045) and Spain (−0.039). In the long-run, pro-poor inequity is larger
for Ireland and Belgium (−0.055, −0.054) and Spain (−0.038). Across countries, except for Finland, there are significant
differences between the AvgSR and the LR measures of inequity. The LR indices are larger than the AvgSR ones for 5 of the
10 countries but the differences are generally small. Across countries, the results obtained here for the 1996 wave of the
ECHP (not shown) are of the same sign as the ones obtained in DKJ (2004) for the same wave. For 6 of the 9 countries in
common in both studies, the 1996 inequity indices obtained here are larger (more pro-rich or less pro-poor) than the ones
in the previous paper (and not within the confidence intervals of our 1996 indices).

Table 1 also shows the AvgSR and the LR HI indices for the new “conservative” approach. Again, Finland displays the highest
levels of pro-rich inequity in GP visits (AvgSR, 0.033; LR, 0.035), followed by Portugal (not significantly smaller) and Austria
(significantly smaller than Finland and Portugal). The remaining countries exhibit pro-poor inequity, and this is greater for
Spain, Ireland, Belgium and Italy and less pronounced, but still significant, for Greece, Denmark and The Netherlands. Except
for Greece and Italy, measured inequity increases when the long-run perspective is adopted, but the discrepancies are very
small and only significant for Portugal and Finland.

The “conservative” and “conventional” HI indices have the same index signs and therefore provide the same answers
to the question of whether there is pro-rich or pro-poor inequity in GPs visits in the countries studied here. Similarly, the
ranking of countries according to HI is generally robust to the approach chosen. An exception is Italy that belongs to the group
of countries with smaller pro-poor “conventional” inequity, while it is among the ones with largest pro-poor “conservative”
inequity. However, the “conservative” approach generally results in larger HI indices than the “conventional” approach. For
Greece, this is only true for the LR indices; for Spain, the LR and AvgSR HI indices are equal, regardless of the approach;
and for Italy the “conventional” approach gives higher AvgSR and LR indices. This suggests that the differences between the
“conventional” HI indices, that assume that the unexplained variation is all non-need, and the “conservative” HI indices,
that only identify as non-need the variation that is demonstrably associated with non-need factors, are mostly due to pro-
poor contributions. This means that the assumptions regarding the need/non-need nature of the residuals are not entirely
innocuous. In particular, if the residuals were pro-poor and due to need rather than non-need factors, horizontal inequity in
GP visits would be underestimated by the “conventional” HI method for most of the countries studied in this paper, although
the differences are only significant in a minority of cases.

4.2. Specialist visits

Horizontal inequity indices in the number of specialist visits according to both methods are shown in Table 2. We first
analyse the results given by the “conventional” approach and compare them with the ones obtained by DKJ (2004). The LR
and AvgSR HI indices are positive and significant, indicating pro-rich inequity in specialist visits, for all countries. The highest
levels of pro-rich inequity are observed for Portugal (LR, 0.204; AvgSR, 0.199) and Finland (LR, 0.134; AvgSR, 0.143). Pro-rich

7 We thank an anonymous referee for suggesting this procedure, as an alternative to bootstrapping the entire process, including model estimation, which
would have been prohibitive given the computation time required.
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Table 1

Average of short-run (AvgSR) and long-run (LR) inequity for number of GP visits.

“Conventional” HI “Conservative” HI “Conservative” HI – “Conventional” HI

AvgSR LR LR-AvgSR AvgSR LR LR-AvgSR Avg SR LR

Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.

Spain −0.039* (0.001) −0.038* (0.001) 0.001* (0.0001) −0.039* (0.004) −0.038* (0.004) 0.001 (0.001) 0.000 (0.004) 0.000 (0.004)
Ireland −0.045* (0.002) −0.054* (0.002) −0.010* (0.0003) −0.036* (0.007) −0.035* (0.008) 0.001 (0.002) 0.009 (0.006) 0.019* (0.008)
Italy −0.027* (0.001) −0.024* (0.001) 0.003* (0.0001) −0.031* (0.003) −0.033* (0.003) −0.002* (0.001) −0.004 (0.003) −0.009* (0.003)
Belgium −0.053* (0.002) −0.055* (0.002) −0.002* (0.0003) −0.035* (0.005) −0.033* (0.006) 0.002 (0.001) 0.018* (0.004) 0.022* (0.005)
Greece −0.016* (0.002) −0.025* (0.002) −0.009* (0.0002) −0.019* (0.005) −0.021* (0.005) −0.002† (0.001) −0.003 (0.005) 0.004 (0.005)
Denmark −0.020* (0.004) −0.016* (0.004) 0.004* (0.0004) −0.016* (0.007) −0.014† (0.008) 0.002 (0.002) 0.004 (0.006) 0.002 (0.007)
Netherlands −0.028* (0.001) −0.022* (0.001) 0.006* (0.0002) −0.015* (0.004) −0.013* (0.005) 0.002 (0.001) 0.013* (0.004) 0.009† (0.005)
Austria 0.009* (0.002) −0.001 (0.002) −0.010* (0.0001) 0.010† (0.005) 0.011† (0.006) 0.001 (0.001) 0.001 (0.005) 0.012* (0.006)
Portugal 0.018* (0.001) 0.019* (0.001) 0.001* (0.0002) 0.022* (0.004) 0.024* (0.005) 0.002* (0.001) 0.004 (0.004) 0.004 (0.004)
Finland 0.028* (0.003) 0.028* (0.003) 0.000 (0.0004) 0.033* (0.006) 0.035* (0.006) 0.002* (0.001) 0.005 (0.005) 0.008 (0.006)

* Significant at 5%, assuming normality.
† Significant at 10%, assuming normality.
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Table 2

Average of short-run (AvgSR) and long-run (LR) inequity for number of specialist visits.

“Conventional” HI “Conservative” HI “Conservative” HI – “Conventional” HI

AvgSR LR LR-AvgSR AvgSR LR LR-AvgSR AvgSR LR

Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.

Netherlands 0.026* (0.002) 0.050* (0.002) 0.024* (0.0003) 0.037* (0.007) 0.047* (0.008) 0.010* (0.001) 0.011† (0.007) −0.003 (0.008)
Belgium 0.034* (0.003) 0.040* (0.003) 0.007* (0.0004) 0.052* (0.007) 0.066* (0.008) 0.014* (0.002) 0.018* (0.006) 0.025* (0.007)
Denmark 0.052* (0.008) 0.088* (0.008) 0.035* (0.0007) 0.057* (0.013) 0.078* (0.014) 0.021* (0.004) 0.005 (0.011) −0.009 (0.012)
Austria 0.090* (0.003) 0.089* (0.003) −0.002* (0.0002) 0.082* (0.006) 0.088* (0.006) 0.007* (0.001) −0.009† (0.005) 0.000 (0.006)
Spain 0.083* (0.001) 0.089* (0.001) 0.005* (0.0001) 0.092* (0.005) 0.105* (0.006) 0.013* (0.001) 0.009† (0.005) 0.017* (0.006)
Greece 0.073* (0.002) 0.070* (0.002) −0.003* (0.0003) 0.100* (0.007) 0.106* (0.007) 0.006* (0.001) 0.027* (0.006) 0.036* (0.007)
Italy 0.096* (0.001) 0.094* (0.001) −0.001* (0.0001) 0.103* (0.004) 0.114* (0.005) 0.012* (0.001) 0.007† (0.004) 0.020* (0.005)
Finland 0.134* (0.004) 0.143* (0.004) 0.009* (0.0007) 0.142* (0.008) 0.152* (0.009) 0.009* (0.001) 0.009 (0.008) 0.009 (0.008)
Ireland 0.123* (0.004) 0.128* (0.004) 0.006* (0.0007) 0.142* (0.012) 0.157* (0.013) 0.015* (0.002) 0.019† (0.010) 0.028* (0.011)
Portugal 0.199* (0.002) 0.204* (0.003) 0.005* (0.0005) 0.180* (0.006) 0.195* (0.006) 0.015* (0.001) −0.019* (0.006) −0.009 (0.006)

* Significant at 5%, assuming normality.
† Significant at 10%, assuming normality.
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inequity is smallest in Belgium (LR, 0.034; AvgSR, 0.040) and the Netherlands (LR, 0.026; AvgSR, 0.050). Comparing the LR
and AvgSR indices in Table 2, we see that, for 7 of the 10 countries considered, LR pro-rich inequity is understated by the
AvgSR measure (for the exceptions – Austria, Greece and Italy – the LR indices are only slightly smaller than the AvgSR ones).
In all cases, the estimated differences are statistically significant at 5%.

Like DKJ (2004), we find pro-rich inequity for all countries. Also, apart from Finland, not included in the previous study, the
countries with the highest pro-rich inequity in both studies are Portugal and Ireland, while inequity is lowest for Belgium and
the Netherlands. However, for 7 of the 9 overlapping countries, the results obtained here for 1996 using the “conventional”
method (not shown) are larger than the ones obtained in the previous paper (and, except for Ireland, these smaller indices
are not within the confidence intervals of our 1996 indices). This suggests that the panel-based model used here to predict
need-expected use is better capable to account for need (observed and unobserved) than cross-section-based models. Except
for Ireland, the LR “conventional” HI indices are also larger than the ones obtained for 1996 in DKJ (2004), and significantly
so, except for Denmark. On the whole, the longer run picture provided in this paper indicates significantly greater levels of
horizontal inequity than the previous evidence.

The “conservative” HI index results, also presented in Table 2, confirm that across waves (not shown here) and in the LR,
there is pro-rich inequity in specialist visits. The largest inequity indices are obtained for Portugal (AvgSR, 0.180; LR, 0.195),
followed by Ireland (AvgSR, 0.142; LR, 0.157) and Finland (AvgSR, 0.142; LR, 0.152). The lowest indices are for The Netherlands
(AvgSR, 0.037; SR, 0.046), Belgium (AvgSR, 0.052; LR, 0.066) and Denmark (AvgSR, 0.057; LR, 0.078). For all countries, the
LR measure of inequity is significantly larger than the weighted average of SR indices: the AvgSR indices underestimate
LR inequity by a proportion ranging from 6% (Finland and Greece) to 27% (Denmark). This suggests that, not only richer
individuals tend to use more specialist care in the short-run (controlling for need) but also, that individuals moving up in the
income distribution over time tend to visit a specialist more often than those moving in the opposite direction. This aspect
of inequity in the use of specialists cannot be identified with cross-sections, or when the panel feature of the data is not
accounted for.

Both approaches tell us that there is pro-rich inequity in all countries studied. However, the – supposedly – more “con-
servative” method does not produce lower but higher LR HI indices for 6 of the 10 countries (in 5 significantly so) and also
higher average SR indices, in all but two cases (significant at 10% in 7 cases). The two methods do result in rather similar
rankings of countries according to LR HI. Exceptions are Belgium, Ireland and Greece that move up the ranking most when
going from the LR “conventional” HI to the LR “conservative” HI method.

The question that arises is why this is the case. Recall that the two methods differ in their treatment of the unexplained
variation. In the “conventional” method, this variation is assumed to be non-need, while in the new “conservative” method,
it is assumed to reflect need. The fact that the “conservative” HI indices are, on the whole, larger than the “conventional”
ones indicates that the differences between the two represent pro-poor contributions to inequity. If it is the case that the
residuals are pro-poor and that they capture mainly justifiable variation in the use of specialists, then the “conventional”
approach underestimates inequity in specialist use in most countries, as that fraction of health care use that is attributed to
non-need makes a pro-poor contribution to horizontal inequity.8

5. Conclusion

Achieving equitable access to health care for all citizens, irrespective of their incomes, remains an important public health
policy goal in Europe’s largely publicly funded health care systems. Key to the monitoring of the extent to which various
systems are successful in attaining this goal is the appropriate and reliable measurement of the degree of inequity in the
distribution of health care. Over the last two decades, Europe has invested heavily in the collection of comparable data
to enable proper analysis and comparison of EU member countries’ relative performance. The completion of the European

Community Household Panel surveys provides an opportunity to adopt a longitudinal perspective in this comparison.
This paper has explored the possibilities to exploit the European panel data in order to obtain more reliable estimates of

inequity than what a single cross-section can provide. We believe it makes three contributions. First, we account for time-
invariant individual unobserved heterogeneity – and partition also this heterogeneity (as captured by class membership
probabilities) into need and not need related – by using latent class models for the prediction of health care use. We find
that, in almost all cases, this extension leads to higher (i.e. less pro-poor or more pro-rich) index values. This suggests
that much of the variation associated with income that remains unexplained in cross-sectional models not accounting for
heterogeneity derives from unobserved need heterogeneity.

Secondly, we find that, for almost all countries, long-run indices are higher than the average of short-run indices, especially
in the case of specialist visits. This suggests that upward income mobility contributes to more pro-rich (or less pro-poor)
inequity while downward mobility does the opposite. In other words, given the same needs, doctors are not only consulted
more often by those with higher incomes, but also by those with faster growing incomes. This is of interest, as it suggests a
hitherto unappreciated role of income mobility in the generation of patterns of income-related inequity in use.

8 The results of decomposition analysis in DKJ (2004) lend some support to the argument that a pro-poor residual contribution is mainly due to unobserved
need. In that paper, observed need variables always have a pro-poor contribution to inequity in specialist visits, while the contribution of income and other
non-need variables is mostly pro-rich.
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Thirdly, we have proposed a new approach to the measurement of inequity that is not inherently related to the availability
of panel data. While we have labeled this a more “conservative” approach than the conventional one, it nonetheless tends
to give higher estimates of inequity. This is a consequence of the fact that the difference between the two approaches can be
either pro-poor or pro-rich distributed, and we find it generally to be more pro-poor.

The rankings of countries by level of long-run inequity in the use of primary and specialised care are generally in accor-
dance with those obtained for 1996 in DKJ (2004). The general result of pro-poor inequity in GP visits in most (7 out of 10)
EU countries and pro-rich inequity in specialists in all countries studied does not change with the longitudinal perspective
employed here or with the new “conservative” measurement of horizontal inequity. Similarly, the country rankings are fairly
robust to variations in the approach. All in all, our re-assessment based on the full panel largely extends and strengthens
the earlier cross-sectional findings. It appears then, that the earlier conclusion of people in equal need not all being treated
equally everywhere in Europe also holds after a tougher test. The results do suggest, however, that better control for need,
adoption of a longer run perspective and even using an arguably more conservative index all lead to more pro-rich inequity
for specialist care and less pro-poor inequity in GP care than measured in previous work.
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