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Abstract This paper provides new evidence on the
degree of income-related inequality in self-assessed
health in Belgium. First of all, we combine the time
dimension, which has been shown to be very important
in the analysis of inequality, and the use of the recently
developed interval regression approach to transform a
categorical health variable in a continuous one. Second,
we measure how the long-run inequality differs from the
short-run inequality. Finally, we decompose this health-
related income mobility index as well as the long-run
concentration index (CI) itself into its contributors.
Using data from the panel survey of Belgian households
(1994-2002), we find that health is pro-rich distributed
and that its inequality is underestimated by 9.45% when
neglecting the dynamics of individuals over time.
Income, education, job status and age are the most
important contributors in the CI and the difference
between the short-run and long-run inequality.
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Introduction

Recently, the dynamics of health and the relation to
socio-economic characteristics have caught the atten-
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tion of researchers. In the literature on measurement
of inequalities in health, the focus has been on the
cross-sectional concentration index (CI). This is used
to calculate socio-economic health inequalities at one
point in time and to compare different countries (see,
e.g., [7]). However, using cross-section CI in order to
look at the evolution of socio-economic inequalities in
health can lead to wrong conclusions, as was shown by
Jones and Lopez [3]. They develop a long-term CI
based on weighted short-term Cls and a term that
takes into account the possibility that people may
change in income rank. Then, they construct an index
of health-related income mobility to measure how the
longitudinal outcome differs from the cross-sectional
ones. Finally, they showed how one should decompose
the mobility index into its contributing factors.

The purpose of this paper is to extend the health
economics literature with a first application of this
methodology using Belgian data. Moreover, we com-
pare the decomposition of the mobility index with the
decomposition of the CI to see whether the same fac-
tors contribute. The structure of the paper is as follows.
Methods explains the methods used to calculate the
different indices and decompositions. There, relevant
variables are described as well. The results are shown
and explained in Results, Conclusion and Discussion
conclude the paper.

Methods
Measurement of inequality

For the measurement of inequality at one point in
time, we use the CI (e.g., [8, 9]). It is derived by

@ Springer



238

A. Lecluyse

ranking the population by a measure of socio-eco-
nomic status (SES) and then comparing the cumulative
proportion of health with the cumulative proportion of
the population ranked by SES. We use the following
formula:

=
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where N is the sample size per wave, y, is the mean
health of the sample in the period ¢, y; is the health
level of individual i in wave ¢ and R! is the relative
fractional rank of the ith individual in the distribution
of SES in the period ¢, defined as (r; — 1/2)/N with r;
being the unconditional income rank of individual i in
period .

However, Jones and Lopez [3] illustrate that cross-
sectional CIs can lead to wrong conclusions when trying
to measure income-related health inequality in the long
run as these do not take into account the possibility that
people may change in income rank. As such, they derive
a formula to measure inequality in the long run, which is
similar to the cross-sectional CI. They find that the CI
for the distribution of average health after T periods can
be written as the difference between two terms: the
weighted sum of the CIs for each of the subperiods (term
1) minus the difference between period specific income
ranks and ranks for average income over all periods and
their relationship to health (term 2) [3]:
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?T is the overall average health status in 7 periods, w;,
can be seen as the share of total health in each period.

To measure the degree by which the longitudinal
perspective differs from the cross-sectional analysis, an
index of health-related income mobility (MI) can be
used. This is defined as one minus the long-term CI
after T periods divided by the weighted sum of the
cross-sectional CIs [3]:
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If M7 is larger than zero, the weighted average of the
short-run ClIs overestimates the degree of long-run
inequality (whether pro-rich or pro-poor). A value
smaller than zero indicates the opposite. In the case of
an index value of 1, there is perfect mobility such that
the long-term CI becomes 0 after T periods. If the
weighted average of cross-sectional Cls and the long-
run index are equal to each other, the value MI will be
Zero.

Decomposition of the indices

Since we have a categorical health variable, we need to
transform it into a continuous one. We use the interval
regression approach and predict health as a function of
several covariates. These results are used for the
decomposition of the index of health-related income
mobility. Since our health variable is predicted in a
linear way, we can build upon the decomposition
method developed by Wagstaff et al. [9]. The model is
then as follows:

K
Yie = o+ Z Bixitk (4)
k=1

where y;, is the level of (predicted) health of individual
i in period t, ff; are coefficients, and x;; is the kth
regressor. There is no error term in this expression as
we estimated the model by interval regression. This
means that the f; values can be interpreted as if we
observed the predicted health value (y*) and estimated
E(y*lx) = xf8 by ordinary least squares [10].

After some substitutions (for more mathematical
details, the reader is referred to [3]), the result for the
decomposition is:

YU Y Ron S )

where Mka is the x;-related income mobility index after
T periods defined in a similar way as the health-related
income mobility index [see Eq. (3)].

We extend this research by decomposing the CI it-
self, as the MI focuses on changes in the income rank.
We want to know whether the driving factors behind
MI are the same as those of the total CI.

To decompose CI, we draw on the formula proposed
by Wagstaff et al. [9]. CI can be written as the weighted
sum of the CIs of the regressors. Again, as we worked
with the interval regression, we do not have an error
term here:
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where CI” is the long-run CI for health, u is mean
health over all the periods, f; are coefficients, Xj is the
mean of the kth regressor taken over all the periods,
CI{ is the long-run CI of the kth regressor.

For the empirical application, we use nine waves
(1994-2002) of the panel study of Belgian households
(PSBH), a representative panel of Belgian private
households. The analysis is restricted to persons of
16 years or older, who participated in all the waves and
who answered the questions on relevant variables. In
the final dataset we were able to follow up 2,000 indi-
viduals during nine waves (i.e. a balanced panel).

Similar to other recent studies (e.g. [6]), we use self-
assessed health (SAH) as the dependent variable. It is
based on the simple question “How is your health in
general?”. The response categories are: ‘“‘very good”,
“good”, “‘reasonable”, “poor” and ‘“‘very poor”. De-
spite its simplicity and its subjective nature, it is a good
predictor of objective measures of health [1].

However, calculation of CIs requires a continuous
health measure. Therefore, we use the interval
regression approach as developed by van Doorslaer
and Jones [5]. This method requires external data to
scale the categorical SAH variable and assumes a
stable mapping from these external data to the latent
health variable in order to keep the ranking of indi-
viduals. For Belgium as a whole, no such continuous
external data are available. However, a continuous
health variable for Flanders (the largest region in
Belgium) has been developed, based on EQ-5D
questions [2]. Lecluyse and Cleemput [4] investigate
the impact of the choice of external data to estimate
inequalities. Therefore they compare the use of the
Canadian health utility index and the Flemish EQ-5D
index values as external data to calculate the thresh-
olds for the interval regression. Their results show
that the magnitude of the ClIs is different when using
other scaling thresholds. On the other hand, the val-
ues of the mobility index and the decomposition are
more similar. This seems to be the case as long as the
two health variables can be written as a (nearly) lin-
ear transformation of each other. With these results in
mind, we decide to use the Flemish EQ-5D index as
external data. This EQ-5D index consists of five
dimensions of health in three levels of severity and
can be used for the measurement of SAH [2]. The
thresholds used as upper and lower boundaries in the
interval regression are: 0, 0.1354, 0.5356, 0.7408,
0.9089 and 1.

Results

The results of the interval regression are shown in
Table 1; for your information we present the mean of
the variables as well. We see that our results confirm
earlier studies. People with higher income report better
health. Moreover, it seems that current income (the
logarithm of equivalent household income) is not sig-
nificant, while the logarithm of average equivalent
household income is. The latter can be seen as a
reflection of permanent income. Further, the SAH of
women is significantly lower than that of men. The age
and education dummies have expected signs and

Table 1 Results of the interval regression for self-assessed

health
Coefficient Robust Mean
standard
error
Male 0.015%**  -3.370 0.441
Ln equivalent household 0.003 -0.800 10.41
income
Ln average equivalent 0.022%**  -2.650 10.43
household income
Age <35 0.028***  —-6.300 0.205
50 < age < 65 -0.009 -1.420 0.234
65 < age —-0.038***  —4.350 0.201
Divorced/separated -0.021%*% 2470 0.085
Widowed -0.002 -0.180 0.085
Never married -0.011 -1.510 0.131
Number of children 0.005%*  -2.280 0.673
No/primary education —0.044%** 5260 0.186
Secondary education —0.015%**  -3.020 0.482
University 0.003 -0.470 0.108
The Walloons —-0.041%*%*  -8.790 0.379
Brussels —0.028*** 4230 0.112
Special statute and paid student —0.048**  -2.010 0.004
contract
Own employer, free profession 0.010 -1.430 0.058
and unpaid employed in
family company
Student 0.021#*  -2.350 0.028
Unemployed —-0.019%**  -2.840 0.164
Retired and pre-retired -0.035%*%*  -5.030 0.257
Other —0.159%**  —7.080 0.020
1995 0.001 -0.280
1996 0.001 -0.410
1997 0.001 -0.180
1998 -0.001 -0.440
1999 -0.004 -1.300
2000 -0.005* -1.690
2001 -0.006* -1.910
2002 —-0.015%*%* 4320
Constant 0.574***  —6.910

Observations: 18,000
*Significant at 10%
**Significant at 5%
***Significant at 1%
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magnitude as well: younger respondents have signifi-
cant better health than older ones, and the higher the
diploma the better SAH.

The continuous health variable is obtained as a lin-
ear prediction of this regression. The mean value is
around 0.8 in each year, and there is a slight decrease in
successive years. As we work with a balanced panel,
this is according to our expectations, because it is
known that health decreases with age (e.g. [6]).

The results in Fig. 1 clearly show that there is pro-
rich health inequality in each wave, as all Cls are po-
sitive. A closer look at these short-run CIs teaches us
that there is an overall increase in inequality, with the
exception of 1995. These results confirm what was
found earlier: in his dataset (PSBH 1994-1998), Van
Ourti [8] also found an increase in the pro-rich health
inequality and there was also a decline in inequality in
199s.

The “CI total” curve shows the long-term CI. Again
inequality is increasing. The curves ‘“term 1 and
“term 2”” correspond to the respective terms in Eq. (2).

Fig. 1 Evolution of 0.025

Term 1 is the weighted average of the cross-sectional
ClIs up to the corresponding wave. The same evolution
can be seen: an increase in inequality, again with the
sole exception of the second year of the dataset. Thus,
the CI within a period contributes to the long-term
trend. However, term 1 is smaller than the total long-
term CI, meaning that the short-term indices under-
estimate long-term inequality. Consequently, term 2 is
negative in each year, implying that downwardly in-
come mobile individuals tend to report below-average
health levels compared to upwardly income mobile
individuals. The mobility index (the lower graph in
Fig. 1) is increasing over the years (in absolute values),
meaning that the error of taking a cross-section CI
instead of a longitudinal index becomes larger. After
nine years we find that the income-related long-term
health inequality increases by 9.45% due to the effect
of individuals moving on the income distribution.

In Table 2, the contribution of each of the regressors
to the health-related income mobility index after nine
periods is presented.

concentration and mobility
indices of health, 1994-2002
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Table 2 Decomposition of

the mobility index into factors crr Mobility Elasticity Contribution Percentage Per
vector
Male 0.0430 -0.1364  0.0178 -0.0024 2.54 2.54
Ln equivalent household income  0.0191 0.1147  0.0540 0.0062 —-6.48 28.72
Ln average equivalent household 0.0190 -0.1221  0.2756  -0.0337 35.20
income
Age <35 0.0857 -0.1416  0.0299  -0.0042 4.43 16.31
50 < age < 65 0.0052 0.6601 -0.0021 -0.0014 1.47
65 < age -0.2362 -0.0860  0.1157  -0.0100 10.41
Divorced/separated —-0.1208 0.1065  0.0171 0.0018 -1.91 -4.98
Widowed -0.1830 -0.1125  0.0018  -0.0002 0.21
Never married 0.0926 -0.5190 —0.0060 0.0031 -3.28
Number of children 0.0271 0.1210  0.0070 0.0008 -0.88 -0.88
No/primary education -0.4596 -0.1270  0.2361 -0.0300 31.37 39.82
Secondary education -0.0947 -0.1546  0.0424  -0.0066 6.86
University 0.5211 -0.1366  0.0111  -0.0015 1.59
The Walloons —-0.0063 -0.9221  0.0036  -0.0033 3.44 —4.05
Brussels 0.2443 -0.1558 —0.0460 0.0072 -7.49
Special statute and paid student 0.0178 0.4275 -0.0004 —0.0002 0.17 22.51
contract
Own employer, free profession 0.2390 -0.1256  0.0088  —0.0011 1.15
and unpaid employed in family
company
Student 0.0659 2.0712 -0.0025 -0.0053 5.49
Unemployed -0.3722 -0.0457  0.0761  —0.0035 3.64
Retired and pre-retired -0.1637 -0.0714  0.0954 -0.0068 7.13
Other -0.3074 -0.0730  0.0646  —0.0047 4.94
Sum -0.0956 100.00 100.00
Residual 0.0000 0.00
Total mobility index -0.0956

Fig. 2 Decomposition of the
long-run concentration and
mobility index

Mobility Index

-10.00 10.00

30.00

50.00 70.00 90.00 110.00

|§Income m Sex

OAge
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“CI" shows the CI of the regressor on income after
nine periods. If this CI is positive, the variable has a
pro-rich distribution and vice versa. For example,
being divorced has a total CI of —-0.12. As a result, it is
more concentrated among the poor.

The second column presents the x;-related income-
related mobility index. A negative mobility index

means that the weighted average of short-run CIs
underestimates the degree of long-run inequality
(whether pro-rich or pro-poor). If this number has a
positive value, it indicates the reverse. For example,
the short-run CI overestimates the pro-rich inequality
of the logarithm of the (current) equivalent income,
while the negative mobility index of the logarithm of
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average equivalent income indicates that the long-run
inequality is higher.

The next column, ‘Elasticity(x)” contains the
inequality-weighted elasticity of health with respect to
the regressor. Here, the sign does not indicate whether
the dynamics of the regressor influences pro-rich in-
come-related health inequality in the long-run. Con-
sider for example the logarithm of equivalent income
and the logarithm of average income: both have a
positive elasticity, but the impact on the distribution of
health is different. Despite a similar sign for both Cls
(positive) and both coefficients (positive, see Table 1),
the mobility indices have a different sign. It is positive
for the logarithm of equivalent income, indicating that
the inequality in income is less pro-rich distributed in
the long-run. As a consequence, the positive elasticity
indicates that the dynamics of equivalent income lead
to a less pro-rich income-related health inequality in
the long run. The contrary holds for the logarithm of
the average equivalent income, i.e. the distribution of
the logarithm of average income is more pro-rich in the
long run. In this case, the positive elasticity means that
the dynamics of the average of equivalent income leads
to a more pro-rich income-related health inequality in
the long run. One should reason along the same lines
for the other covariates.

Multiplying the mobility index and the elasticity
gives their contribution. A negative sign means that the
regressor stimulates a more pro-rich income-related
inequality of health and vice versa.

The last two columns show the contribution of each of
the regressors and per vector respectively, expressed as
percentages of the total index. Education has the largest
contribution, followed by income, job status and age.

Now we compare those results with the decomposi-
tion of the long-run CI of health, presented in Fig. 2.
The upper part of the graph repeats the decomposition
of the MI visually, and the lower part represents the
decomposition of the long-run CI. The latter is calcu-
lated according to Eq. (6). In general, we see that the
same variables have the largest impact. However, there
are some important differences. First of all, income now
makes the largest contribution, followed by education,
then job status and age. We also find a much smaller
impact of marital status, moreover it is now positive.
Looking in further detail (not reported here), we see
that the equivalent income also has a reversed impact
on the mobility index compared to the CI. In the case of
the mobility index, the dynamics of equivalent income
leads to a less pro-rich distribution of health, while it
stimulates the CI itself. On the contrary, average in-
come leads to a more pro-rich distribution of both the
mobility and CI, with a larger impact on the former.

@ Springer

Conclusion

In this paper, we try to explain the evolution of in-
come-related inequality in health. Therefore, we used a
balanced panel consisting of nine waves of the PSBH.
We transformed our categorical SAH variable into a
continuous one using the interval regression approach.
As external data for scoring the intervals we used the
EQ-5D index values developed for Flanders.

The results show a pro-rich distribution of SAH in
each year. Moreover, cross-section as well as long-run
inequality increases towards later periods. However,
using the former underestimates inequality due to the
fact that downwards mobile people in the income rank
tend to report a below-average level of health. The
difference caused by this mobility is captured by the
health-related income mobility index, which is 9.45%
in absolute values after nine years. Decomposing the
mobility index into its contributors reveals that the
dynamics of income, education, job status and age have
the largest influence. These are the same for the
decomposition of the long-run income-related health
inequality. We also find that equivalent (current) in-
come has a reverse effect on the mobility index com-
pared to the CI.

Discussion

In our analysis we used a dynamic approach to mea-
sure inequality in health rather than a static one.
Where the latter approach is often used to compare
inequality at two different points in time, the dynamic
approach is especially useful when interest lies in long-
run rather than short-run inequality (which can be the
case for, e.g., policy makers). As Jones and Lopez [3]
prove theoretically and as is also shown in this study
with Belgian data, looking at different points in time
using short-run CI does not give a complete picture.
We find an increase in the absolute value of the CI of
9.45% when taking dynamics into consideration.

We performed our analysis using a balanced panel
subsample of the PSBH. The advantage is that the
same individuals can be followed during a certain
period. Here we look at how change in income distri-
bution has an impact on the inequality in SAH. Be-
cause we are able to follow each individual in every
year we have a complete picture of their relative evo-
lution. However, we have to be aware that in other
studies evidence exists for the fact that poorer people
or people in worse health are more likely to drop out of
the sample. Therefore we must be careful in drawing
conclusions for Belgium as a whole.
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