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Abstract 
 
Using repeated cross sections of CNEF (Cross-National Equivalent File) panel data from 
Australia, Germany, Great Britain, and the United States and country-level tax record data, we 
investigate whether the self-reported health of adults (aged 21 and over) varies systematically 
with inequality (the  share of taxable income reported by the top one percent of tax units). We 
find inequality measured either currently or averaged over the first 20 years after birth in all 
countries is positively associated (and often significantly so) with poorer health. However, this 
simple relationship with country-level inequality is rarely significant, once time, age and 
individual characteristics are included, most especially an individual’s permanent income.    
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1. Introduction 
 

Much attention has been devoted to the positive correlation between income inequality 

and poor health outcomes in and across countries.  An older empirical literature reports such a 

relationship across a broad set of health measures that include: infant mortality (Waldman, 1992; 

Wennemo, 1993), life expectancy (Wilkinson 1996, 2000), average age at death (Le Grand, 

1987), mortality (Kennedy et al. 1996; Lynch et al. 1998; Smith et al. 2002), and self-reported 

health (Kennedy et al. 1998). 

This older literature established stylized facts but did so with available data that were 

limited in many ways.  For example, the studies often compare cross-sectional data that relate 

current income inequality (often measured by the Gini coefficient) to current health measured in 

various ways. Wagstaff and van Doorslaer (2000) suggest that one should use different measures 

of aggregate income to try to differentiate between competing hypotheses about how health 

might be associated with aggregate income. They suggest, for example, that health could be 

related to absolute income, relative income, income inequality, and/or relative income inequality. 

Both Wagstaff and van Doorslaer (2000) and Deaton (2003) also argue that, to test for these 

relationships, the health-income inequality relationship should be estimated with data on 

individuals followed over time. Judge, Mulligan, and Benzeval (1998) contend that much of the 

earlier statistical evidence, most based on cross-country comparisons, fail to use comparable 

measures of income that account for taxes, government cash and in-kind transfers, or household 

size. 

Karlsson et al. (2010) review the more recent evidence that takes advantages of better 

data  to challenge and delve more deeply into the above evidence. Major data improvements in 

this literature are the greater use of panel data to measure income inequality (e.g. Lillard and 
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Burkhauser 2005; Lorgelly and Lindley 2008; Weich, Lewis, and Jenkins 2002) and the use of 

tax record data to capture longer and more consistently measured periods of country-level 

inequality (e.g. Leigh and Jencks 2007). In addition, from a theoretical perspective, this literature 

has begun to focus on the importance of income inequality at younger ages, arguing that this can 

have a permanent affect on future health (Karlsson et al. 2010). 

Here we contribute to this new literature by using panel data from four countries linked to 

country-level inequality measures, based on administrative tax records, to show the importance 

of both current inequality and inequality at younger ages on the current self-reported health of 

our sample of adults.  Our measures of inequality are the product of a new inequality literature 

recently reviewed by Atkinson, Piketty, and Saez (2011) that uses administrative tax records to 

measure the share of taxable income held by those in the upper tail of the distribution of tax units 

in a given country. Although the tax unit varies across our countries, the resulting time-series 

provides a much longer window on the share of reported taxable income held by the upper tail of 

taxpayers. This allows us to explore both the importance of current inequality and inequality 

experienced at younger ages on the current health of our adult sample.1 

More precisely, we use panel data on the current self-reported health of adults (aged 21 

and older) in four countries: Australia, Germany, Great Britain, and the United States. These are 

four of the eight countries included in the Cross-National Equivalent (CNEF) files. We then 

separately analyze, for men and women, the relationship between inequality and current health 

using repeated cross sections of our panel data. Our measures of inequality for our sample of 

adults in each country are the share of taxable income held by the top 1 percent of tax units 

currently and averaged over the first 20 years following their birth. From each panel we draw 

                                                 
1 We use the data as constructed but recognize that they do not account for differences across countries and over 
time in tax evasion, tax avoidance, and differences in tax codes that allow taxpayers to shelter income in legal ways. 
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equivalently defined variables on income, demographic, and household characteristics. We then 

merge to these panel data the share of reported taxable income held by the top 1 percent of tax 

units in each country in each year. We also merge the average share held by the top 1 percent of 

tax units over the first 20 years of each person’s life. Finally, we add a measure of the labor force 

participation rate of men and women (by age group) in the current year. With those data we 

investigate whether an individual’s self-reported health is correlated with our two measures of 

income. 

 

2. Data 

We use comparably defined data from the Household Income and Labour Dynamics in 

Australia survey (HILDA), German Socio-Economic Panel (SOEP), the British Household Panel 

Study (BHPS) and the United States Panel Study of Income Dynamics (PSID) contained in the 

Cross-National Equivalent File (CNEF).  CNEF is a joint effort of researchers at Cornell 

University; the Melbourne Institute at the University of Melbourne, Australia; Statistics Canada; 

the German Institute for Economic Research in Berlin; the Institute for Social and Economic 

Research at the University of Essex, UK; the Korea Labor Institute; the Higher School of 

Economics in Moscow and the University of North Carolina-Chapel Hill; and the Institute for 

Social Research at the University of Michigan.2 From each wave of the HILDA, BHPS, SOEP, 

and PSID we draw data on self-reported health, household income, age (year of birth), sex, race, 

and marital status.3  CNEF also contains estimates of the income and social security taxes paid 

by each household in these four data sets that allows us to measure post-government household 

                                                 
2 For more details see Burkhauser et al. (2001); Frick et al. (2007); Burkhauser and Lillard (2005, 2007) and 
http://www.human.cornell.edu/pam/research/centers-programs/german-panel/cnef.cfm/. 
3 Race is not available in HILDA or the SOEP. A comparable measure of education is not yet constructed for the 
BHPS. 
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income (net of tax, plus transfers).  We adjust post-government household income for household 

size assuming a scale elasticity of 0.5.  

 
2.1 Dependent variables 
 

The country-specific surveys in CNEF ask respondents to identify their health along a 

five-point Likert scale that ranges from “Excellent” (value 1) to “Poor” (value 5). This is the 

primary valuable we use in our analysis. Although many surveys collect self-reported health 

using these categories, researchers commonly collapse these categories into a dichotomous 

variable. They typically define a person to be in “good health” (value 0) if he reports his health 

as “Excellent”, “Very good”, or “Good” (values 1-3) and define a person to be in “bad health” if 

he reports his health as “Fair” or “Poor” (values 4-5). We replicate our results in the main part of 

the paper using this alternative specification of our dependent variable.  

 
2.2 Income measure 
 

We use data on the share of reported taxable income held by the top 1 percent of income 

tax units in each country in each year. We draw the basic time-series data for the US, Germany, 

and Great Britain from Atkinson, Piketty, and Saez (2011) using their series that include capital 

gains. Our Australian data comes from Burkhauser, Hahn, and Wilkins (2012) excluding capital 

gains.4 

 The tax unit varies by country. For Australia the tax unit is the individual. For Great 

Britain the tax unit is the family until 1989 and the individual in all subsequent years. For 

                                                 
4 Burkhauser, Hahn, and Wilkins (2012) argue that the Australian data reported in Atkinson, Piketty, and Saez 
(2011) fail to account for changes in the capital gains tax laws since 1988. Although the data include capital gains, 
Burkhauser et al. argue that the series does not differentiate an increase in the share of capital gains taxed since 1988 
and actual increases in capital gains income that resulted from the tax reforms. Here we use an alternative series 
Burkhauser, Hahn, and Wilkins (2012) create that excludes capital gains. When we use the Atkinson and Leigh 
(2007) series that includes capital gains, our main findings are qualitatively the same. 
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Germany and the US the tax unit is the family in all years.5 The Atkinson et al and Burkhauser et 

al. sources provide a complete time-series for the years we study for Australia and the US. The 

time-series for the share held by the top 1 percent is less complete for Great Britain, so rather 

than using this measure we use the more complete top 0.5 percent series provided in Atkinson, 

Piketty, and Saez (2011). The German series of top incomes are the least complete of the four 

data sets. To try to maximize our sample size, we impute all missing values for Germany in our 

top 1 percent series.  We describe our simple (and admittedly blunt) imputation methods in the 

Appendix. As we note later, our future work will explore the sensitivity of our results to 

alternative imputation methods and to dropping those years from our analysis. 

We also create a measure of the average top 1 percent share during the first 20 years of 

each person's life. This measure is a simple yearly average of the share of taxable income held by 

the top 1 percent of tax units in the person’s birth year and the next 19 years. We merge this 

country-level series to our individual data series using birth year. Figure 1 reports the share of 

taxable income held by the top 1 percent of tax units in our four countries, by year, over most of 

the 20th and the first decade of the 21st Century. The relationships are approximately U-shaped in 

all four countries, but vary substantially in initial levels, the amount of the decline in top income 

shares over time and the degree of increase in those shares in recent times. Figure 2 reports our 

moving 20-year averages of these yearly top share values by birth year.  These also reflect a 

similar U-shaped pattern.6  

  

                                                 
5 See especially Table 4 of Atkinson, Piketty, and Saez (2011) for a complete description of the data sources and 
methods used to construct each series. 
6  After 1987 the average includes fewer than 20 years but this does not affect our results because we exclude from 
our sample anyone younger than 21. 
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2.3 Labor force participation rates 
 

In some of our specifications we also include age and sex-specific labor force 

participation rates for each country. We draw these data from the website of the Organization for 

Economic Cooperation and Development. The data are measured for each sex in five-year age 

groupings (http://stats.oecd.org/Index.aspx?DataSetCode=LFS_SEXAGE_I_R). We assign each 

person the labor force participation rate in each year according to his sex and age in that year. 

For our countries, there are no OECD data on the labor force participation of individuals older 

than 74. Because we want to include those individuals in our analysis, we set the labor force 

participation rate to 0 and include a dummy variable to flag individuals age 75 or older.  

 
2.4 Other control variables and sample selection 
 

In some of our specifications we control for differences in the demographic 

characteristics of individuals. We control for age, sex, education (except in Great Britain), race 

(except Australia and Germany), marital status, size-adjusted household income, number of 

household members, and number of children younger than 18 present in the household. We 

adjust all income measures for inflation and for the number of persons in the household (we 

divide by the square root of the number of persons in the household).  We also construct a 

measure of each person’s “permanent” household income up to that year. That measure consists 

of the average of all observed values of household income in the years up to but not including the 

survey year. Because this measure is averaged over a different number of years for each 

individual, we include as a separate covariate, the number of years over which we average 

income. We restrict our sample to adult men and women (21 years or older) in the year that they 
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report their health and who have complete data on our control variables. For Germany, we 

restrict the sample to residents of the western states of Germany who were also born in Germany. 

Table 1 summarizes our data for each country. 

3. Methods 

We follow life course methods and re-label our data with reference to calendar time but 

we also control for the chronological age of each person in that year so that we compare the 

health of each individual in our sample at the same age. We stack the data by calendar year. In 

the resulting data, some people contribute more than observations. We cluster standard errors by 

person. To try to account for shared changes in health status, we also include a quadratic time 

trend. 

In the main body of the text we use an ordered probit model to analyze our self-reported 

health measure across its five values. In the appendix we use a simple linear probability model to 

analyze our dichotomous version of this variable. 

In Model 1, we first test to see if, by using our top income measure, we are able to find 

the simple relationship between current inequality and current poor health that others in the 

literature have found when they use the Gini coefficient and other measures of overall inequality. 

We then show in Model 2 the unique value of using these top income values (which measure 

inequality back to the early part of the 20th Century) by testing the simple relationship between 

average inequality over the first 20 years of birth and current poor health. We include both of 

these measures of inequality in Model 3. The first three models present simple correlations 

without any other controls. 

We then begin to add controls. In Model 4 we add a quadratic time trend (year-1900 and 

the square of that number divided by 100). In Model 5 we add controls for age, age squared 
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(divided by 100), indicators for race and educational attainment when available, marital status 

dummies, and the number of children under age 18 present in the household. Finally, in Model 6 

we add current household income and our major variable of interest—one that can only be 

obtained from panel data—permanent income. We construct permanent income for each person 

as the average of size-adjusted real household income in every year from the first year we 

observe up to two years prior to the year health status is reported. Because we follow individuals 

over all years they report data, the number of years in the average may vary. To account for 

differences in self-reported health of individuals who remain longer in the sample, we include 

the number of years we use to compute the permanent income as a separate control variable. 

Model 7 and Model 8 add the labor force participation rate (LFP) and the interaction 

between LFP and the current income share measure to delve into possible motivation for a 

common but seemingly atheoretical specification common to the literature. In particular, the 

literature relates current income to current health. At first blush, the specification seems odd 

because one is tempted to think of health as the result of a long process of investment. However, 

one can also posit that health varies in the short-run through workplace accidents, loss of mental 

health through periods of unemployment (see Weich and Jenkins 2001), or other factors that 

should be correlated with variation in labor force participation. Our specification 7 and 8 begin to 

explore whether such mechanisms operate to connect the share of income held by the top 1 

percent and self-reported health. 

In all models we cluster the standard errors by individual because a given person can 

appear more than once in our samples. We use individual longitudinal weights throughout. 

 

4. Results 
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Table 2 reports the results for men using our ordered probit model of self-reported health. 

As can been seen in column 1 (Model 1), our current inequality measure is positively and 

significantly related to current poor health at the 5 percent level in Australia, Germany and the 

US but insignificantly negative in Great Britain. In column 2 (Model 2) our average of yearly 

inequality at younger ages is positively and significantly related to current poor health at the 5 

percent level in all four countries. In column 3 (Model 3) both of these inequality variables 

continue to be positive and significant for Australia and the US as well as positive and significant 

for average inequality at younger ages for Germany and Great Britain. Current inequality is 

positive in Germany and Great Britain but not significant.  These findings using top income 

share as our measure of income inequality are consistent with those found using Gini coefficients 

in this literature. They are also consistent with the hypothesis that inequality at younger ages has 

some permanent affect on future health outcomes.  

However, as can be seen in column 4 (Model 4), when a time trend control is added it has 

a major effect on our current inequality value. Current inequality is now negatively and 

significantly correlated with current poor health in Australia, Great Britain and the US and 

positive but insignificant in Germany. In contrast there is no change in our average inequality at 

younger age value. In column 5 (Model 5), when we also add three individual demographic 

control variables—age, age squared, number of children younger than 18 who are in the 

household and, when available, race and educational attainment—there is little change to our 

current inequality values. They are still negatively and significantly related to current poor health 

in Australia, Great Britain and the US, but now the German value is negative but not significant. 

But there are major changes with respect to our variable that measures average inequality during 

childhood and youth. It remains positively and significantly related to poor health in the US but 
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is no loger significantly related to poor health in the other three countries.7 

In column 6 (Model 6), when we now add current and permanent household income (and 

the number of years we use to compute the permanent income) we find it is negatively and 

significantly related to poor health. This strong relationship is the most common relationship 

found in the economics literature. Current inequality remains negatively and significantly related 

to poor health in Australia, Great Britain and the US and insignificant in Germany. Average 

inequality at younger ages continues to be insignificant in Great Britain and Germany, but is now 

insignificant in the US, and is now negative and significant in Australia.  Therefore, its inclusion 

further weakens the strong positive relationship found between our two measures of inequality 

and poor health in our first three models. 

In column 7 (Model 7) and column 8 (Model 8) we add respectively the labor force 

participation rate variable and its interaction with the current income share. Our main results are 

generally robust to the addition of these variables. At that same time there is some evidence that 

some of the variation in self-reported health is explained by the interplay between current income 

shares and the rate of labor force participation. Table 3 reports the results for women using our 

ordered probit model of self-reported health. The results are very similar. Our first three models 

using top income share as our measure of income inequality are even more consistent with those 

found using Gini coefficients in this literature. In all cases current inequality is positively and 

significantly related to poor health (Model 1). In all cases it is also consistent with the hypothesis 

that inequality at younger ages has some permanent affect on future health outcomes (Model 2). 

In all cases (except average inequality at younger ages) these relationships continue to be 

positive and significant in Model 3. But when we add controls for time effects, demographic 

effects of age and race, and permanent income, these positive and significant results turn 
                                                 
7 Results are almost identical when we exclude education and number of children. 
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insignificant, except in the US. 

As can be seen in the Appendix, when we change our dependent self reported health 

variable to into a dichotomous variable our results are similar.  

 

5. Conclusions 

Using repeated cross sections of CNEF (Cross-National Equivalent File) panel data from 

Australia, Germany, Great Britain, and the United States and country-level tax record data, we 

investigate whether the self-reported health of adults (aged 21 and over) varies systematically 

with inequality (the  share of taxable income reported by the top 1 percent of tax units). We find 

inequality measured either currently or averaged over the first 20 years after birth in all countries 

is positively associated with poorer health and in most cases at levels of significance exceeding 

95 percent. However, this simple relationship with country-level inequality is rarely significant 

once time, age and individual characteristics—most especially an individual’s permanent 

income—are included. 
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Appendix - Imputation of Top 1 percent income share 

For Germany the Atkinson, Piketty, and Saez (2011) (hereafter APS) time series data were very sparse. To 
impute missing top 1 percent income share data, we use the series that includes capital gains as part of 
taxable income. 
 
APS report data for 1891-1919 and then in only selected years. Data are missing in the following periods: 
 
Period  Number of missing years 
1920-1924 15 
1930, 1931   2 
1939-1949 11 
1951-1956   6 
1958-1960   3 
1962-1964   3 
1966, 1967   2 
1969, 1970   2 
1972, 1973   2 
1975, 1976   2 
1978, 1979   2 
1981, 1982   2 
1984, 1985   2 
1987, 1988   2 
1990, 1991   2 
1993, 1994   2 
1996, 1997   2 
1999, 2000   2 
 
Because the data for other percentiles were also missing in these years we could not impute values based on 
the variation in other percentile shares. Instead, we interpolated the top 1 percent income share using a 
simple linear interpolation between the values in the years that bracketed each gap. 
 
This imputation assigns a constant rate of change in each of the missing years. Because it fails to account for 
any variation around this average, it represents a conservative estimate of the actual value of the income 
share held by the top 1 percent of tax units in those years. 
 
While imperfect, it was the best we could do with the available data. 
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