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Abstract

Using representative survey data from the German Socio-Economic Panel Study
(SOEP) for 2006, we show that the magnitude of such health inequality measures as
the concentration index (CI) depends crucially on the underlying health measure. The
highest degree of inequality is found when dichotomized subjective health measures like
health satisfaction or self-assessed health (SAH) are employed. Measures of medical care
usage like doctor visits result in substantially lower concentration indices. Moreover,
with the use of SF12, a generic health measure, the inequality indicator is reduced by
a factor of ten. Scaling SAH by means of the SF12 leads to similar results to those
with the pure SF12 measure. Employing generic health measures used with other
populations like the Canadian HUI-III or the Finish 15D to cardinalize SAH has a
significant impact on the degree of inequality measured. Finally, by contrasting the
physical health component of the SF12 to the unambiguously objective grip strength
measure, we provide evidence of the presence of income-related reporting heterogeneity
in generic health measures.

Keywords: health measures; health inequality; SF12; grip strength; German
Socio-Economic Panel Study (SOEP)

JEL classification: D30; D31; D63; I10; I12



1 Introduction and Background

During the last decades, measuring health inequalities has become increasingly popular.

Major reasons are certainly an increased data availability, an increased technological ca-

pacity to handle the data, and more refined methods to analyze the data.

Although research on health inequalities has increased in recent years, it is still an

underdeveloped field as compared to the field of income inequalities. The public focus on

income inequalities seems to blur the awareness of the probably more fundamental issue

of equitable health distributions. Work on income-related health inequalities links the two

research fields.

Within the research field of inequalities in health, one can define several subfields.

In order to sharpen the focus and to reveal the contributions of the study at hand, we

categorize the studies into five main inter-related fields (see Figure 1). Field A includes all

studies that deal with health measurement. Health measures can be classified as:

a) Subjective health measures such as health satisfaction or self-assessed health

(SAH): SAH is the most popular health measure and most studies on health inequal-

ities in developed countries rely on it. Analogously to what advocates of happiness

economics claim, one can take the view that differences in health satisfaction should

be the relevant indicator rather than differences in true health.

b) Medical care measures like the number of doctor visits, the number of days in

hospital, or the number of sick leave days.

c) Generic health measures such as the SF12, the HUI-III, or the 15D: these

preference-based measures are presumably objective and comprehensive. They are

generated from self-reported questions which cover various health dimensions and

are aggregated into a single index. Henceforth, we refer to them as quasi-objective.

d) Vignette-based health measures: respondents are asked to rate their own health

and those of fictitious individuals. From this, the respondent’s “true” health status

is derived.
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e) Objective health measures such as height at a certain age or grip strength: they

are based on diagnosis by physicians or use invasive or non-invasive procedures.

Using data that incorporate an extraordinarily rich set of different health measures, our

work predominately contributes to Field A. The main aim of the paper is to analyze the

sensitivity of the concentration index with respect to the health measure used. In addition,

we show that cardinalizing SAH by means of continuous, generic health distributions has

an impact on the size of the inequality measure. We perform this exercise by comparing the

German SF12, the Canadian HUI-III, and the Finish 15D as bases of the scaling procedure.

[Insert Figure 1 about here]

Closely related to the question of how to define and measure health states is Field B,

which deals with reporting heterogeneity. Reporting heterogeneity, which is sometimes

also called “state dependent reporting bias,” or “scale of reference bias,” points towards

the finding that some population groups may systematically rate their health status as

different from others. There is evidence that cultural as well as semantic differences vary

in a systematic way with the response behavior (Mathers and Douglas, 1998; Jürges, 2007;

Bago d’Uva et al., 2008). While these findings are challenges for cross-country comparisons,

the phenomenon of differential reporting also exists within countries when samples are

stratified by education, age, gender, or income. Older people tend to judge their health

more mildly, whereas the findings for gender, education, and income are mixed, depending

on the country (van Doorslaer and Gerdtham, 2003; Lindeboom and van Doorslaer, 2004;

Etilé and Milcent, 2006; Jürges, 2008; Bago d’Uva et al., 2008). Reporting heterogeneity

in particular biases socioeconomic status (SES) related health inequality measures. By

definition, reporting heterogeneity might be an issue, and has been proven to exist, when

health measures are based on self-reported answers, i.e., in all cases except e) in the above

classification.

When talking about reporting heterogeneity and SAH, a useful distinction is the one

between “cut-point shifts” and “index shifts.” By index shifts we mean when all thresholds

of the ordinal SAH measure are shifted parallely for certain subpopulations. Cut-point

2



shifting occurs if certain subpopulations value a specific health state differently and hence

single SAH cut-off points are shifted. Lindeboom and van Doorslaer (2004) identified the

non-separability of true health differences from index shifts as a fundamental identification

problem.

Conventional tests on reporting heterogeneity mirror subjective health measures against

allegedly objective measures like the HUI-III or vignettes. The main underlying assumption

is that preference-based generic health measures and vignettes are not prone to reporting

heterogeneity. Since these health measures are derived from health self-reports, this as-

sumption is questionable. One might take the view that solely measures of class e) are

appropriate for testing reporting heterogeneity. However, they almost always suffer from a

lack of multidimensionality and reduce health to a very narrow physical definition. Hence,

researchers face the even more fundamental problem of identifying reporting heterogene-

ity – should measures of type c) or d) incorporate, at least to some degree, reporting

heterogeneity.

Baker et al. (2004) compared self-reports of specific chronic conditions to medical

records and found considerable reporting errors which were related to the labor market

activity of the respondents. Other studies found similar results (Johnston et al., 2009).

While these papers rely on specific diagnosis, we provide evidence of the existence of re-

porting heterogeneity in generic health measures. This is done by contrasting the physical

health component of the SF12 to an unambiguously objective measure of physical health

– the grip strength.

So as to not overload the paper, we will only briefly touch on the three other fields,

identified as C, D, and E in Figure 1. Field C deals with the type of inequality indicator

(e.g. Erreygers (2009)), while Field D tests the sensitivity of the indicator with respect

to the SES measure used (e.g. Wagstaff and Watanabe (2003); Lindelow (2006)). We

make use of the concentration index and relate it to the equivalized household income

since a broad consensus has been found for these two indicators. Studies in Field E

deal with the decomposition of inequality measures into its determinants (e.g. Wagstaff

and Watanabe (2003); van Doorslaer and Koolman (2004); Lauridsen et al. (2007); Huber
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(2008)). However, mechanically applied, the Oaxaca-Blinder type of decomposition merely

decomposes the index into its correlation components. We take the view that this exercise

is only of tangible value for policymakers if distinct causal relationships between potentially

endogenous variables – such as education or income – and health have been proven to exist

for the country in question. For Germany, this has only been shown for the effect of income

on health satisfaction in the aftermath of reunification (Frijters et al., 2005).

Our work makes various contributions to the literature on health inequalities. To our

knowledge there is no study that systematically and rigorously assesses the CI’s sensitivity

with regard to ten different health measures and three different SAH scaling procedures.

Compared to the other fields in Figure 1 and relative to its immanent importance, there is

surprisingly little research on the impact of health measures on health inequality indicators

(one recent exception is Tubeuf (2008)). In addition, we show that the choice of the generic

health measure to scale SAH has a substantial impact on the size of the inequality measure.

Instead of using the Canadian HUI-III, we propose to use the more symmetric German SF12

when European SAH distributions are cardinalized – along with other generic measures

– to prove the robustness of the results. Finally, to the best of our knowledge, we are

the first to provide evidence of the existence of reporting heterogeneity in generic health

measures. In contrast to other studies, our analyses rely on the most recent data which

are representative of the most populous European country.

2 Methods

Calculating Concentration Curves and Indices

The concentration curve (CC) is a tool to visualize the degree of socioeconomic inequality

in health for the whole distribution. It plots the cumulative share of the population,

ranked by a living standard variable, against the corresponding cumulative share of a

health measure. The benchmark is the 45◦-line which represents the state where health

is not systematically related to socioeconomic characteristics. If the health measure on

the vertical axis stands for ill-health, then ill-health is more concentrated among the lower
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Figure 6: Concentration Curves of Generic Health Measures (SF12) and Grip Strength
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Table 1: Summary Statistics of SF12, HUI-III, and 15D by SAH categories

SF12 HUI-III 15D

SAH N (%) Mean Percentile Mean Percentile Mean Percentile

1: Poor 785 (0.040) 0.3506 0.3374 0.3694 0.4119 0.6408 0.673
2: Fair 2,673 (0.137) 0.4214 0.4184 0.6539 0.746 0.7478 0.789
3: Good 6,523 (0.334) 0.4932 0.5063 0.8208 0.897 0.8549 0.917
4: Very Good 7,934 (0.406) 0.5551 0.6776 0.9211 0.947 0.9395 0.965
5. Excellent 1,614 (0.083) 0.5977 1 0.9721 1 0.9813 1

Source: German Socio-Economic Panel Study (SOEP)

Values for HUI-III are taken from Jones et al. (2007); values for 15D are taken from Lauridsen et al. (2004)

In the SOEP, the translation of the SAH categories would read “bad, poor, satisfactory, good, very good.”

In the Finnish Health Care Survey, from which the 15D values are taken, the translation of the categories

would read “poor, rather poor, average, fairly good, good.”

The “mean”-columns show the predicted values (conditional on the category) when the according generic health

measure is used to scale SAH. The procedure is applied like in (Jones et al., 2007). Inverval regressions are weighted.

The actual mean values of the SF12 by SAH category are: 0.3364, 0.4107, 0.4799, 0.5342, 0.5713
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Table 2: Health Measures by Categories of Equivalized Household Income per Respondent

< p5 p5 < Income < p25 p25 < Income < p50

Health Measure raw wght. wght.
& std.

raw wght. wght.
& std.

raw wght. wght.
& std.

Subjective measures
Health worries 0.284 0.288 0.299*** 0.247 0.257 0.260*** 0.209 0.214 0.210
Low health satisfaction 0.158 0.181 0.188*** 0.131 0.148 0.153*** 0.114 0.122 0.121
High health satisfaction 0.372 0.342 0.320*** 0.375 0.361 0.351*** 0.394 0.380 0.381
Poor SAH 0.249 0.268 0.282*** 0.222 0.238 0.242*** 0.188 0.196 0.193
Good SAH 0.430 0.402 0.375*** 0.437 0.395 0.386**** 0.466 0.452 0.456

SAH scaled by generic measures (interval regression)
SF12 0.486 0.482 0.478*** 0.496 0.489 0.489** 0.503 0.500 0.501
HUI-III 0.807 0.800 0.792*** 0.815 0.804 0.801*** 0.826 0.820 0.822
15D 0.861 0.856 0.851*** 0.865 0.858 0.856*** 0.872 0.868 0.869

Use of health services
Doctor visits 2.463 2.464 2.542*** 2.510 2.511 2.508 2.548 2.648 2.617**
Days in hospital 1.973 2.354 2.443*** 1.835 1.830 1.861** 1.636 1.704 1.649
Sick leave days 7.804 8.428 7.971*** 8.959 8.739 8.154*** 8.385 8.797 8.146***

Generic health measure (SF12)
Mental health 0.469 0.462 0.464*** 0.489 0.479 0.480 0.499 0.495 0.494***
Physical health 0.486 0.482 0.475*** 0.481 0.476 0.475*** 0.486 0.483 0.485
Combined index 0.478 0.472 0.469*** 0.485 0.478 0.477*** 0.493 0.489 0.490

Grip strength 0.443 0.407 0.405*** 0.422 0.408 0.416** 0.431 0.413 0.416**

Continued on next page...



... Table 2 continued

p50 < Income < p75 p75 < Income < p95 >p95

Health Measure raw wght. wght.
& std.

raw wght. wght.
& std.

raw wght. wght.
& std.

Subjective measures
Health worries 0.167 0.174 0.175** 0.104 0.134 0.131 0.080 0.088 0.087***
Low health satisfaction 0.096 0.109 0.109 0.077 0.104 0.099** 0.051 0.037 0.032***
High health satisfaction 0.422 0.398 0.398 0.488 0.464 0.479*** 0.553 0.508 0.523***
Poor SAH 0.170 0.183 0.183* 0.129 0.155 0.149 0.090 0.098 0.093***
Good SAH 0.488 0.459 0.459 0.555 0.536 0.550*** 0.621 0.578 0.592***

SAH scaled by generic measures (interval regression)
SF12 0.512 0.506 0.505*** 0.526 0.519 0.520 0.545 0.538 0.539***
HUI-III 0.835 0.828 0.828 0.854 0.846 0.850* 0.875 0.869 0.873***
15D 0.877 0.873 0.873 0.891 0.885 0.888** 0.904 0.899 0.901***

Use of health services
Doctor visits 2.430 2.570 2.588*** 2.394 2.446 2.438*** 1.939 1.794 1.817***
Days in hospital 1.593 1.740 1.754*** 1.029 1.047 1.027*** 0.631 0.711 0.725**
Sick leave days 7.803 8.722 7.867*** 6.626 7.082 5.937*** 4.396 4.139 2.959***

Generic health measure (SF12)
Mental health 0.506 0.497 0.497*** 0.513 0.506 0.507*** 0.531 0.516 0.515**
Physical health 0.494 0.491 0.490** 0.510 0.503 0.505 0.522 0.523 0.524***
Combined index 0.500 0.494 0.493*** 0.511 0.505 0.506 0.527 0.519 0.520***

Grip strength (rescaled) 0.459 0.454 0.439*** 0.462 0.455 0.438*** 0.444 0.422 0.426
* p<0.1, ** p<0.05, *** p<0.01 indicating differences in means between the raw and the standardized measure
p stands for percentiles
std. stands for an gender-age indirect standardization
indirect gender-age standardization was performed according to O’Donnell et al. (2007)



Table 3: Concentration Indices of Health Measures

Income Education

Health measures
wght.
(1)

wght. & std.
(2)

wght.
(3)

wght. & std.
(4)

Subjective measures
Health worries -0.145*** -0.151*** -0.130*** -0.120***

(0.008) (0.008) (0.007) (0.007)
Low health satisfaction -0.114*** -0.131*** -0.112*** -0.112***

(0.010) (0.010) (0.009) (0.009)
Poor SAH -0.103*** -0.115*** -0.115*** -0.105***

(0.008) (0.008) (0.007) (0.007)

SAH scaled by generic measures
SF12 -0.014*** -0.015*** -0.014*** -0.015***

(0.001) (0.001) (0.001) (0.001)
HUI-III -0.055*** -0.063*** -0.056*** -0.064***

(0.003) (0.003) (0.003) (0.003)
15D -0.047*** -0.054*** -0.048*** -0.055***

(0.003) (0.003) (0.002) (0.002)

Use of health services
Doctor visits -0.009 -0.010 -0.054*** -0.046***

(0.006) (0.006) (0.006) (0.005)
Days in hospital -0.105*** -0.110*** -0.083*** -0.059***

(0.017) (0.017) (0.015) (0.014)
Sick leave days -0.064*** -0.088*** -0.091*** -0.112***

(0.007) (0.008) (0.012) (0.014)

Generic health measure (SF12)
Mental health -0.014*** -0.013*** -0.003*** -0.003***

(0.001) (0.001) (0.001) (0.001)
Physical health -0.011*** -0.013*** -0.016*** -0.013***

(0.001) (0.001) (0.001) (0.001)
Combined index -0.012*** -0.013*** -0.009*** -0.008***

(0.001) (0.001) (0.001) (0.001)

Grip strength -0.019*** -0.010*** -0.025*** -0.013***
(0.002) (0.001) (0.002) (0.001)

wght. stands for weighted

std. stands for standardized and for an gender-age indirect standardization

all cells show concentration indices

standard errors in parentheses

** p<0.05, *** p<0.01 indicating that indices differ significantly from zero

34




