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Abstract

Research on the determinants
of health has amost exclusively
focused on the individual but it
seems clear we cannot
understand or improve patterns
of population health without
engaging structural
determinants at the societal
level. This article traces the
development of research on
income distribution and health
to the most recent
epidemiologic studies from the
USA that show how income
inequality is related to age-
adjusted mortality within the 50
States. (r = —0.62, p =
0.0001) even after accounting
for absolute levels of income.
We discuss potential material,
psychological, socia and
behavioral pathways through
which income distribution
might be linked to health
status. Distributional aspects of
the economy are important
determinants of health and may
well provide one of the most
pertinent indicators of overall
social well-being.

Keywords

income inequality, pathways,
population health

297



LYNCH & KAPLAN

in this article, we are concerned with
exploring the question of how ineguality in the
distribution of income affects patterns of popu-
lation health. It is well-established that individ-
ual income level affects health, but income
distribution is a characteristic of a socia sys
tem—it is not measurable in individuas.
Research on the determinants of health has
amost exclusively focused on the individual,
and this is certainly true in the field of health
psychology, but it seems clear that we cannot
understand or improve patterns of population
health without engaging structural determinants
at the societal level (Morris, 1990; M. Susser, &
E. Susser, 1996).

One of our goals is to advance thinking about
health inequalities by moving from considera-
tion of individual characteristics like income, or
education, to properties of the social and econ-
omic systems in which people play out their
daily lives. These structural properties may have
important influences on health over and above
the characteristics of the individuals who com-
prise these populations (Haan, Kaplan, & Cama-
cho, 1987; Kaplan, 1996; Macintyre, Maclver,
& Sooman, 1993). This should not be taken to
mean that individual characteristics are unim-
portant determinants of health, but clearly there
are structural aspects of our societies that play a
large role in determining how individuas are
sorted into the groups who receive good educa-
tions, get good jobs and receive adequate finan-
cia compensation. We believe that income
inequality may be an important measure of one
of these structural characteristics.

The background

The form of law which | should propose as
the natural sequel would be as follows:

In a state which is desirous of being saved
from al plagues ... there should exist among
the citizens neither extreme poverty, nor,
again, excess of wedth, for both are pro-
ductive of both these evils. Now the legislator
should determine what is to be the limit of
poverty or wealth. Let the limit of poverty be
the value of the lot; this ought to be pre-
served, and no ruler, nor any one else who
aspires after a reputation for virtue, will allow
the lot to be impaired in any case. This the
legislator gives as a measure, and he will
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permit a man to acquire double or triple, or as
much as four times the amount of this. (Plato,
Laws, cited in Fraser, 1995, p. 528)

Concerns about socia inequality are not new.
They have been voiced throughout human his-
tory, and are germane to ideas of democracy and
justice. For a variety of reasons inequality has
often been seen as an undesirable characteristic
of a society, because of its potentially disruptive
effects on civic functioning, or its implications
for the rise of reactionary political movements,
or because of its offense to moral sensibilities.
However, arguments have also been advanced
that social inequality is merely the institutional
reflection of ‘natura’ individua differences in
abilities and intelligence (Herrnstein & Murray,
1994). Both positions remain firmly entrenched
in popular and scientific debates about econ-
omic, racia/ethnic and gender inegualities
(Fischer, et al. 1996; Lewontin, 1991; Lewontin,
Rose, & Kamin, 1984; Muntaner, Nieto, &
O’ Campor, 1996; Will, 1995). Scientific interest
in this field would perhaps be limited to politics,
philosophy, economics and sociology were it
not for the overwhelming body of evidence that
shows how social and economic inequalities are
one of the most profound determinants of
population health (Lynch, 1996). Almost with-
out regard to how health status and position in
the socia structure have been measured, those
with lower socia and economic status experi-
ence poorer health (Antonovsky, 1967; Carroll,
Davey Smith, & Bennett, 1996; Haan, Kaplan,
& Syme, 1989; Kaplan & Keil, 1993; Krieger,
Rowley, Hermann, Avery, & Phillips, 1993;
Lynch, et a., 1994; Lynch, Kaplan, R. Salonen,
Cohen, & J. Sdonen, 1995; Lynch, 1996;
Lynch, Kaplan, & J. Salonen, 1997; Marmot et
al., 1991; Syme, 1992).

The vast mgjority of studies that have docu-
mented socio-economic health inequalities have
conceptualized and measured socio-economic
status (SES) as a property of an individual, and
compared the health status of groups of individ-
uals who differed in regard to their income,
education or occupation. In this way, ‘inequal-
ities in health status are due to the fact that
individuals differ according to their educational
achievement, or their absolute levels of income.
Indeed, this makes sense because the skills and
economic resources held by individuals are
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likely to influence things such as the type of
housing they can afford, the neighborhood they
live in, the quality of food they buy, or their
access to leisure physical activity. However, it
also leaves open the interpretation that there are
other individual characteristics that explain why
they have lower educational achievement, are
not very well paid, or have ‘bad’ jobs—they are
unintelligent, sick, lazy or genetically inferior.
This focus on measuring SES as an individua
characteristic has also been conceptualy and
methodologically consistent with the rise of
modern, risk factor epidemiology which has
focused almost exclusively on finding the indi-
vidual biological, behavioral and psychosocial
correlates of disease.

The literature on inequality of
income distribution and health

The link between low income and poor health is
highly consistent when individuals are com-
pared within a country, but thereis little associa-
tion between low income and health status when
compared across countries. Countries with
higher average incomes do not invariably have
better overall health status. For instance, Sen
(1993) showed that Saudi Arabia and the Kerala
region of India had similar life expectancies at
birth of around 70 years, yet the absolute level
of average income in Saudi Arabia was more
than 30 times greater than that in Keraa
Similarly, average life expectancy at age 5 in
Bangladesh was greater than it was for African
Americans living in parts of New York City,
despite the fact that African Americans on
average had higher absolute incomes (McCord
& Freeman, 1990). In this section of the article,
we will briefly trace the development of research
on income distribution and health from the early
work in health economics and demography that
focused on average absolute income level, to the
most recent epidemiologic studies that have
examined the health impacts of income distribu-
tion per se.

Part |

The need to look beyond the absolute level of
income to understand its association with health
status, became crystallized when mortality and
life expectancy differences between countries
were examined in relation to average income

level. Evidence suggesting a relationship
between income distribution and health began to
accumulate in 1969, when Auster, Leveson and
Sarachek (1969), in a comparison of the 50
United States, showed that average income
tended to be positively associated with mortal-
ity. This surprising finding was not consistent
with other evidence collected at the individual
level. Fuchs (1974) found that per-capitaincome
was not related to adult mortality in compar-
isons between developed countries.

In a semina study, Preston (1975) examined
the association between per-capita national
income and life expectancy at birth, for three
different decades of the twentieth century. He
demonstrated that life expectancy in the 1900s,
1930s and 1960s exhibited a non-linear relation-
ship with per-capita national income. Above a
certain threshold, gains in life expectancy were
not related to higher levels of average income.
In addition, the relationship between income and
life expectancy had shifted upwards during the
twentieth century.

Preston made severa points in discussing
these findings that are pertinent to the topic of
this article. First, he proposed that upward shifts
in the life expectancy—income association were
mainly due to ‘exogenous’ factors that strength-
ened the public health infrastructure (immuniza-
tion, technological advances and specific dis-
ease-control campaigns) rather than income
growth per se. Second, he suggested that over
time, life expectancy had become progressively
more dissociated from absolute income level
and that at least some of the variation in life
expectancy at the upper-income levels was
likely due to variations in income distribution
between countries.

Preston could not examine this issue in detail
because the available data were inadequate, but
he did show mathematically how income dis-
tribution could affect the total mortality burden
of a population. He explained that because the
association between income and life expectancy
was asymptotic (increases in income produced
diminishing returns on increased life expect-
ancy), those with incomes below the average
lost more years of life, than were gained by
those with higher than average incomes. The
non-linear association between income and mor-
tality has been reported in some more recent
studies on large US data sets (Backlund, Sorlie,
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& Johnson, 1996; Pappas, Queen, Hadden, &
Fisher, 1993). Preston concluded that ‘The
distribution of income is clearly a likely source
of variance in the basic relation between
national life expectancy and average nationa
income’ (1975, p. 242).

Rodgers (1979) elaborated graphically and
mathematically how income distribution was
associated with population health. Additionaly,
in a sample of about 50 countries, he empirically
tested a model that predicted life expectancy at
birth, at age 5 and infant mortality as a function
of mean income level, and income distribution.
He found that income distribution was sig-
nificantly and consistently related to mortality,
after controlling for mean income (which was
aso an important predictor), and commented
that ‘The results for life expectancy at birth
suggest that the differences in average life
expectancy between a relatively egalitarian and
arelatively inegalitarian country is likely to be
as much as five to ten years' (p. 350).

Part 11

Somewhat surprisingly, since these intriguing
early findings, the relationship between income
distribution and health has not been widely
studied. Le Grand (1987) explored how different
measures of inequality were related to mortality,
and found that the greater the extent of inequal-
ity, the higher was the mortality. One of the
most widely used measures of income distribu-
tion is the Gini coefficient. The Gini coefficient
is an overal measure of income inequality
derived from the relationship between cumu-
lative proportions of the population, plotted
against cumulative proportions of income. The
Gini is calculated by comparing the area under
the diagonal with the area under the actual
income distribution, called the Lorenz curve.
The Gini ranges from O—perfect equality, to
1—perfect inequality of income distribution
(Cowell, 1995). Perfect income distribution
would be achieved if 10 percent of the popu-
lation received 10 percent of the total income;
20 percent of the population received 20 percent
of the total income and so on. If each percentile
of the population received the equivalent share
of total income, then the Gini coefficient would
be 0. However, if only one household in the
population received all the income, the Gini
would be 1.
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Flegg (1982) examined infant mortality in a
sample of less developed countries in terms of
per-capita income, and the Gini coefficient, and
found that absolute income was negatively
related, and the Gini coefficient positively
related to infant mortality. Weatherby, Nam and
Isaac (1983) in a study of female mortality over
the age of 50 years in a sample of 38 countries,
found that countries with higher levels of
income inequality had higher female all-cause
mortality for ages 50—64, although the pattern of
cause-specific mortality was not uniform among
age groups. They also pointed out that the
mortality effects of income inequality may be
even stronger at ages less than 50. Pampel and
Pillai (1986) used the Gini coefficient to exam-
ine infant mortality rates in 18 developed
nations and found some support for the effect of
income inequality. In a sample of 41 developed
and developing countries Waldmann (1992)
showed that the greater the total income share
held by the top 5 percent of the population, the
higher was the infant mortality. This finding
received some support from another analysis of
between 34 and 61 developing countries con-
ducted by Crenshaw and Ameen (1993).

Wennemo (1993) used data from the Lux-
embourg Income Study to compare infant mor-
tality in 18 industrialized countries, and con-
firmed that income inequality and relative
poverty were of greater importance in under-
standing variations in infant mortality between
countries, than was the absolute level of econ-
omic development. In another study, that used a
measure of the average income received by the
bottom 10 percent of the population, athough
not strictly a measure of income distribution,
Duleep (1995) argued that even for economic-
aly advanced countries, income inequality was
an important determinant of mortality. In 1993,
Merva and Fowles, used econometric modeling
of cause-specific mortality and crime rates in 28
major metropolitan areas of the United States to
examine the impact of unemployment, poverty
and wage inequality. Among other things, they
found that wage inequality was not associated
with suicide, cardiovascular or stroke mortality,
but was significantly related to homicides, acci-
dents, aggravated assaults, larceny and motor
vehicle thefts.

In a series of articles produced since the mid
1980s Richard Wilkinson has demonstrated
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Figure 1. Association between life expectancy at birth and the share of post-tax and benefit income held by
the least well-off 70 percent of the population (adapted from Wilkinson, 1992).

important associations between income inequal -
ity and differences in mortality between indus-
trialized countries (Wilkinson, 1986, 1989, 1993a
& b, 1995). His most widely cited study, pub-
lished in 1992, using income data from the Lux-
embourg Income Study, showed that the per-
centage share of total post-tax and benefit income
held by the least well-off 70 percent of the popu-
lation was cross-sectionally related to life expect-
ancy at birth. This association was unaffected by
adjustment for average absolute income level and
was evident across arange of decile shares of the
income distribution (Figure 1). Furthermore,
using two other data sources, he showed how
changes in income share were associated with
changes in life expectancy. Wilkinson made
extremely important observations not just
because they could shed light on why income and
hedlth were related within, but not between coun-
tries, but because they had direct relevance to
economic and public health policy.

Part 111
A study by Ben-Shlomo, White and Marmot
(1996) uses a measure of the variation in

deprivation, as well as the absolute level of
deprivation across local authority areas in Brit-
ain to show how both these factors contributed
to mortality, athough the absolute level
appeared to be more strongly associated. In an
intriguing analysis of post-transition countriesin
East Europe, Davey Smith and Egger (1996)
report strong relationships between income in-
equality and life expectancy (1991-1993), as
well as changes in inequality between 1987 and
1993 and changes in life expectancy over the
same period. They comment that ‘ These coun-
tries have undergone a transformation from
Stalinist pseudosocialism to the vagaries of the
free market, and even the chief cheerleader for
unfettered free market capitalism, the World
Bank, was forced to ask: Is transition a killer?
(p. 1584).

Some of the most recent empirical work to
examine specifically the effects of income in-
equality on health was conducted by two inde-
pendent groups of investigators within the United
States—George Kaplan' sgroup at the University
of Michigan, and by Kennedy, Kawachi and
Prothrow-Stith at Harvard. The studies used dif-

301



LYNCH & KAPLAN

ferent measures of income inequality to examine
its association with mortality differences among
the 50 United States. (Kaplan, Pamuk, Lynch,
Cohen, & Balfour, 1996b; Kennedy, Kawachi, &
Prothrow-Stith, 1996) These studies are impor-
tant for anumber of reasons. First, they examined
the associ ation between variationsin stateincome
inequality and mortality differences, at adifferent
level of geopolitical aggregation than that
between nations. Second, they overcame many of
the data quality problems encountered in the pre-
vious between country analyses; and, third, the
Kennedy and colleagues’ (1996) study enabled an
examination of how the association between
incomeinequality and mortality differed by cause
of death. (Please note: there were important cor-
rections to these papers, published later in the
British Medical Journal 312, 11 May 1996.)
Finally, and perhaps most importantly, the study
by Kaplan and colleagues (1996b) also examined
a number of social and educational correlates of
income inequality in an effort to understand how
inequality might affect mortality.

Kaplan and colleagues (1996b) showed that
the income share held by the least well-off 50
percent of the population in each state, was
strongly cross-sectionally associated with over-
al mortality in 1990 (r = —0.62, p = .0001).
This association was not affected by adjustment
for median state income, was observed for
amost all percentile shares of the income
distribution; was consistent across age groups
and in both sexes. Furthermore, the share of
total state income held by the least well-off 50
percent of the population was strongly associ-
ated with a number of other health outcomes
(Table 1), socia indicators (Table 2) and educa-
tiona indicators (Table 3). Moreover, the asso-
ciation between the share of the total income
received by the least well-off 50 percent of the
state population was consistently more strongly
associated with mortality, other health out-
comes, social and educationa indicators than
was the median absolute income in each state.

In prospective analyses, income inequality
levels in 1980 predicted changes in mortality
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Figure 2. Association between age-adjusted mortality and the share of total income received by the least well-
off 50 percent of the population in the 50 United States, 1990 (Kaplan et al., 1996b).
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Table 1. Correlation between income inequality* and
other health related outcomes (adjusted for median
state income) (Kaplan et al., 1996b)

Health outcome r p value

% Live Births (<2500 gm) —0.65 .001

% Unable to work due to -0.33 .05
disability

Violent crimes/100K -0.7 .0001

Homicides/100K -0.74 .0001

Log per capita medical -0.67 .001
expenditures

% Sedentary -0.34 .03

% Smoker -0.35 .02

% Binge drinkers 0.32 .03

* Share of total income held by least well-off 50%.

Table 2. Correlation between income inequality and
social indicators (adjusted for median state income)
(Kaplan et a., 1996b)

Social indicator r p value
(%)

Unemployed -0.48 .001
Prisoners —-044 .01
Aid to families with dependent —0.69 .001
children (AFDC)

Food stamps -0.72 .001
No health insurance —0.45 .002

Table 3. Correlation between income inequality and
educational indicators (adjusted for median state
income) (Kaplan et al., 1996b)

Educational indicators r p value
% No high-school degree -0.71 .001

% High-school dropout -05 .001
4th grade reading 0.58 .001
4th grade math 0.64 .001
Total education spending 0.32 .02
Library books per capita 0.42 .003

between 1980 and 1990 (r = —0.45, p < .001).
The higher the level of income inequality in
1980, the dower was the decline in mortality
between 1980 and 1990. Simultaneous changes
in income inequality and mortality between
1980 and 1990 were weakly related using the
income share held by the least well-off 50
percent of the population, but changes in mortal-
ity were associated with simultaneous changes
in the percentage share held by the least well-off

10 percent of the population (r =
.001).

In similar analyses, Kennedy and colleagues
(1996) used the Gini coefficient, and another
Lorenz-based measure aptly caled the ‘Robin
Hood Index’, that approximated the share of
total income from those above the mean that
would have to be transferred to those below the
mean to achieve equality of distribution, to
examine the cross-sectional  associations
between income inequality and cause-specific
mortality. Their findings were entirely consistent
with those of Kaplan and colleagues (1996b),
and showed how the Robin Hood Index was
strongly related to infant mortality, coronary
heart disease, malignant neoplasms and homi-
cide (see corrections in BMJ cited earlier). They
also calculated that each percentage increase in
the Robin Hood Index was associated with an
increase in total mortality of aimost 22 deaths
per 100,000. This meant that if Louisiana, the
most unequal state, had the income distribution
of the least unequal state (New Hampshire) there
would be a reduction in the total mortality rate
of 150 deaths per 100,000 in Louisiana. Taken
together, the studies by Kaplan and colleagues
(1996h), and Kennedy and colleagues (1996)
have important and provocative implications for
research and public policy on the economic
determinants of health.

—0.53, p <

Part IV

Before proceeding to a discussion of the pro-
cesses through which income inequality might
affect health, we must address the recent criti-
cisms of the research conducted in this field. In
1995, Ken Judge authored a critique of the work
linking income inequality with mortality. In his
critique, Judge focused exclusively on the work
of Wilkinson (1992) and claimed that reanalysis
of new data that had been added to the Lux-
embourg Income Study database (LIS) ‘casts
doubt on the hypothesis that inequalities in the
distribution of income are closely associated
with variations in average life expectancy at
birth among the richest nations of the world’ (p.
1282). More recently, these same criticisms have
been repeated by Saunders (1996) who also
showed that reanalysis of the updated LIS infor-
mation failed to support a statistically significant
association between income distribution and life
expectancy or changes in life expectancy.
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In new analyses, Mclsaac and Wilkinson
(1995) have shown how differences in response
rates between countries recently added to the
LIS database might shed some light on the
inconsistent findings on life expectancy to which
Judge (1995) and Saunders (1996) referred.
These criticisms failed to consider the issue of
data quality, nor did they provide an explanation
for Wennemo's (1993) findings, aso based on
the newly added LIS data, that showed impor-
tant associations between income inequality and
infant mortality.

Nevertheless, Judge's and Saunders' criti-
cisms of Wilkinson's research from 1992,
deserve to be discussed. In our view, there were
four basic issues. First, they claimed that there
were problems with the validity of some of the
data that Wilkinson used, that is, they were
differentially unreliable, covered different years,
and were not gathered for the purpose of
examining income inequality and health. Sec-
ond, the basic income data that were used to
generate distributional measures of inequality
were not adjusted for taxes, benefits and house-
hold size. The idea here is that use of ‘raw’
household income distributions would overstate
the extent of inequality because neither did they
reflect the number of people who were sup-
ported by the income in each household nor did
they account for governmental policies that tax
and transfer money and benefits from the rich to
the poor. Third, Judge (1995) and Saunders
(1996) claimed that there was no rationale for
the selection of the income inequality measure,
and the association between income inequality
and mortality differed according to which meas-
ure was used. They claimed the choice of
measure should be based on a theoretical ration-
ae of how income distribution affects health.
Finaly, Judge argued that any examination of
the income inequality, life expectancy associa-
tion must use multivariate techniques that can
adequately control for confounding.

These are potentially important considerations
relevant to any study on income inequality and
health, so it is indeed unfortunate that they were
presented with such a personal focus on Wilk-
inson’s work (1995). However, our purpose in
this article is to evaluate the veracity of these
criticisms in light of the more recent empirical
findings within the United States. The basic
points Judge (1995) and Saunders (1996) raised
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were largely addressed in the studies of income
inequality and mortality in the 50 United States
(Kaplan et a., 1996b; Kennedy et al., 1996).
First, in our study, we used 1980 and 1990 US
Census data that was based on pretax income
from al sources, including governmental bene-
fits;, and examined mortaity data from
1979-1981, and 1989-1991 provided by the
National Center for Health Statistics in Wash-
ington, DC. Thus, the data are of high quality
and collected in the same time frame as the
mortality information. In addition, we showed
that the association between income inequality
and mortality was not highly sensitive to the
measure employed, as has been argued by
Saunders (1996). In fact, including information
from the work by Kennedy, Kawachi and
Prothrow-Stith (1996), the same substantive
conclusions about the association between
income inequality and health would be reached,
based on use of the Gini coefficient, Robin
Hood Index or any percentile share of total
income between the 10th and the 80th.

Furthermore, in a new analysis conducted by
Kawachi and Kennedy (in press) they examined
the associations between eight different com-
monly used measures of income distribution and
age-adjusted total mortality in the USA. All
measures were highly correlated with each
other, and showed significant associations with
mortality, ranging from r = 0.50 to 0.66, even
after adjustment for median income and poverty
level. They state, ‘Thus, the choice of income
distribution measure does not appear to alter the
conclusion that income inequality is linked to
higher mortality.’

It is true however, that the income distribu-
tions used in the origina analyses by Kaplan
and colleagues (1996b) and Kennedy and col-
leagues (1996) did not fully take into account
the impact of taxes, transfers and household
size, a point made by Judge (1996) in a more
recent letter criticizing our study and the work
of Kennedy and colleagues (1996). In response
to his critique of our work, we addressed these
concerns in two ways, by accounting for taxes,
benefits and household size at both the aggre-
gate and individua levels (Kaplan, Lynch,
Pamuk, Cohen, & Balfour, 1996a).

In our original article, we reported an income-
adjusted association between the share held by
the least well-off 50 percent of the population
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and mortality of r = —0.57 (Kaplan et a.,
1996b). This association was r = —0.49, after
additional aggregate adjustment for average
household size (a proxy for household composi-
tion); maximum welfare/food stamp payments;
and the maximum difference between state
income-tax brackets (a proxy for the redis-
tributive effect of state income-tax). Subject to
the limitations of ecologic adjustment of this
association, taking account of these factors
appears to make little difference.

To capture fully the effects of taxes, benefits
and household composition on the actual dis-
tribution of disposable income, we used data
kindly provided by Professor Timothy Smeed-
ing, the Director of the Luxembourg Income
Study. The association between inequality and
mortality in the United States was examined
using disposable income distributions, adjusted
at the household level for cash and near cash
transfers, income and payroll taxes, including
the Earned Income Tax Credit, and adjusted
with a household size equivalence scale (Smeed-
ing & Gottschalk, 1996). The LIS data were
based on the US Current Population Survey
(1990-1993), and included the share of house-
hold income received by the most and least
well-off 20 percent of the population. We
caculated directly comparable percentage
shares in the 1990 US Census based data on
gross income (Table 4).

The association between income inequality
and mortality was virtually identical, although
the absolute magnitude of income inequality in
the States was reduced in LIS data. This sug-
gests that there was no change in the ordering of
the States with respect to income inequality. The
relationship between income inequality and
mortality was not affected by taking account of
taxes, benefits and household size.

Judge has referred to the ‘contentious’ issue
of the relationship between income distribution

and mortality, but we are aware of only three
criticisms of the data supporting this relation-
ship: two are authored by Judge (1995, 1996)
and the third by Saunders (1996) merely repeats
these same criticisms. Further progress on the
relationship between income inequality and
heath will be made by examining different
measures of income distribution, with a variety
of health outcomes, across a number of geopolit-
ical levels, and by careful consideration of how
income distribution might influence the health of
individuals and societies, and that is where we
now turn our attention.

How might inequitable
distribution of income impact
health?

We have aready aluded to the mathematical
relationship between income distribution and
population health, based on a positive asympto-
tic association between absolute income and
health. For this reason, areas that have greater
income inequality will have lower overal levels
of population health because those at the bottom
of the income distribution in a high inequality
area will have lost more health than those at the
top have gained. The proof of this association is
set out in Preston (1975), Rodgers (1979) and by
Kawachi, Levine, Miller, Lasch and Amick
(1994). As Kawach and colleagues argue, the
non-linear relationship between income and
mortality is a ‘sufficient’ (1994, their emphasis)
condition for income distribution to be a deter-
minant of mortality, but it is probably not the
most interesting or, indeed, most important part
of understanding how income distribution
impacts health.

We should point out there are very little data
to inform this discussion. Furthermore, we are
not trying to propose a particular causal pathway
between income inequality and health, but rather

Table 4. Associations between inequality and mortality for the 50 United
States, adjusted for median income (Kaplan et a., 1996a)

Share of total state income held by

Least well-off 20%

Most well-off 20%

Disposable income (LIS)
‘Raw income’ (US Census)

—0.60 (p < .001)
—0.61 (p < .001)

0.45 (p < .001)
0.47 (p < .001)
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suggest a range of factors that might be con-
sidered in developing a conceptual model of
‘what fits where’ in the association between
income inequality and health. For this reason,
the issues we discuss here are at least somewhat
speculative, and highlight the need for more
theoretical work to guide research. The impor-
tance of this task cannot be understated, because
it is only through the development of compre-
hensive conceptual models, that we can sensibly
address issues about adjustment for confounding
that have been raised by Judge (1995). As we
argue elsewhere, adjustment for confounding
should be based on an underlying causal model
relating a putative exposure and a health out-
come, and is not primarily a technica or
mechanical issue (Lynch et a., 1996, 1997).
Put in its simplest form, our basic hypothesis
about the relation between income inequality
and health has two intertwining strands. First,
inequitable income distribution may be associ-
ated with a set of socia processes and policies
that systematically underinvest in human, phys-
ical, hedth and social infrastructure, and this
underinvestment may have health consequences.
Second, inequitable income distribution may
have direct conseguences on people's percep-
tions of their social environment that influence
their hedlth. In developing a conceptual frame-
work for understanding how income distribution
affects health, it may be worthwhile to reflect on
what mechanisms and explanations have been
proposed for how income affects health at the
individual level. In an interesting and informa-
tive article, Macintyre (1997) has re-examined
the Black Report (Townsend & Davidson, 1982)
and developed both ‘hard’ and ‘soft’ inter-
pretations of the explanations they proposed.
The Black Report suggested four categories of
explanation: artefactual; social selection; materi-
dist; and cultura/behavioral/psychosocial.
While these explanations were conceptualized at
the individua level, a similar approach might be
applied at the ecologic level. Perhaps by exam-
ining some ecologic counterparts of these expla-
nations for health inequalities, we can begin to
develop an understanding of how income ine-
quality influences health. To some extent, we
have already discussed the issues which would
form the basis of an artefactual explanation for
an association between income inequality and
health status, in our comments about Judge's
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(1995, 1996) criticisms. For this reason, we will
focus the discussion on material, cultural, beha-
vioral and psychosocia factors at the ecologic
level that may be linked with income inequality
and influence health.

In thinking about how material, cultural,
behaviora and psychosocia factors might be
associated with income inequality and health
status at the aggregate level, we feel that it is
important to understand that some of these
‘categories of explanation’ are linked, as indeed
they are at the individual level. At the outset, it
may be helpful to pose the question like this:
What sorts of characteristics and conditions are
likely to exist in a country, state or region that
aso tolerates high levels of inequaity in the
distribution of income? In a general sense, we
think the answer to this question is that areas
that tolerate high-income inequality are also less
likely to support the human, physical, cultural,
civic and health resources in that area, independ-
ent of the absolute level of income.

For instance, what differences might exist
between two areas that have the same average
absolute level of income, but one allows a
smaller share of the total income to be received
by the least well-off 50 percent off the popu-
lation? It may not be surprising to find that the
higher inequality area also provides less equita-
ble support for education, affordable housing,
good roads or environmental protection. In fact
there is some evidence for this in our study
comparing the 50 States on inequality and
mortality (Kaplan et al., 1996b). We showed in
that study how states with more equitable
income distribution had higher spending on
education per capita (r = 0.32, p = .02); had
more library books per capita (r = 042, p =
.002); had lower proportions of their populations
without any health insurance (r = —0.45, p =
.002); had lower rates of violent crime (r =
—0.70, p = .0001), and tolerated lower propor-
tions of their population injail (r = —0.44, p =
.01), even after accounting for differencesin the
absolute level of median income in each state. In
fact, the distributional measure of income we
used in this study was more strongly associated
with these characteristics than was the absolute
income level.

There may be a plethora of other character-
istics of high-income inequality areas that influ-
ence health status directly and indirectly. Do
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higher inequality areas have less immunization
or tuberculosis control programs; fewer initiat-
ives in public health education about smoking,
diet or exercise; less strict environmental pollu-
tion standards; provide less support for cultura
festivals, civic performances and art shows;
have higher concentrations of cigarette and
alcohol advertising; or are more likely to toler-
ate racial and gender discrimination? It is aso
important for us to point out that it is not just
spending by governments on social programs
that determines overall inequality of income
distribution. In the popular press, it is common-
place to read reports about the ever widening
gaps in wages within private-sector employment
(Timmins, 1996). It is perhaps emblematic of
the nature of income inequality that at the same
time workers are pressured to restrict their
clams for higher wages, the incomes and
benefits received by some top executives in the
private sector have risen to unprecedented lev-
els.

It is also possible that high-income inequality
creates an undesirable psychosocial climate
which directly influences health by affecting the
level of socia cohesion. A recent paper by
Kawachi, Kennedy, Lochner and Prothrow-Stith
(in press) explored the relation between income
inequality and social capital, defined as features
of ‘socia organization, such as civic participa-
tion, norms of reciprocity, and trust in others,
that facilitate cooperation and mutual benefit’
(p. 5). The idea of ‘social capital’ was proposed
by Coleman (1987, 1990) in the context of
educational reform, and used by Putnam (1993)
in relation to the performance of democratic
institutions. Social capital refers to the stock of
investments, resources and networks that pro-
duce social cohesion, trust and a willingness to
engage in community activities. Kawachi and
colleagues (in press) showed that income ine-
quality (measured by the Robin Hood Index)
was strongly associated with levels of social
trust (r = 0.73, p < .0001) and group member-
ship (r = —0.46, p < .01) for both blacks and
whites. They concluded that social capital was
an important mediating variable in the relation
between income inequality and mortality.

Unlike physical or human capital, which are
private goods, socia capital is a public good
that is created as a by-product of social

relationships. Like most types of public
goods, socia capital tends to be under-
produced if left to the market. A maor
finding of this study (which needs to be
confirmed in longitudinal studies) is that the
size of the gap between the rich and the poor
is powerfully, and negatively related to the
level of investment in social capital. (p. 15)

However, more work needs to be done clarify-
ing the pathways by which social capital, or the
lack of it isrelated to health.

Wilkinson (1992) and Kawachi and col-
leagues (1994) argued that evidence for an
association between income distribution and
health, forces a shift in emphasis away from the
absolute level of income to considerations of
how relative income influences health. From a
more materialist position, we have argued that
income inequality (relative income) may be a
marker for a set of other concrete societal
characteristics and policies that influence health.
However, it is also possible that income inequal -
ity directly influences health through individual
appraisals of relative position in the social order.
Wilkinson (1992, p. 168) states that ‘ The social
consequences of people's differing circumstan-
ces in terms of stress, salf esteem and socia
relations may now be one of the most important
influences on health.’

Kawachi and colleagues (1994) elaborate this
thinking by pointing out that most people living
in poverty in industrialized nations, till have
access to heat, water, electricity and television.
By absolute standards, if they were living in
less-developed countries, these same people
would be considered rich, but in fact they are
‘poor’ in relation to those who live around them,
not to some absolute standard. Thisis one of the
reasons that the ‘poverty level’ must be period-
icaly reset—it is not based on an absolute,
rather it is defined by a society’s changing living
standards. To use a simple example: if there
were two areas that had the same absolute
income, but differed according to the distribu-
tion of that total income, people in the least
well-off 50 percent of the population of the
more unegual areawould perceive themselves as
being more relatively deprived than would the
same group in a more equitable area. In other
words, they would ‘feel’ the higher inequality
around them.
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It is this appraisal of relative well-being that
may provide a psychosocialy mediated link
between income inequality and health status.
Indeed, there are a number of theories for how
such relational appraisals might be deleterious to
health. In discussing how experiences of ine-
quality might produce a gap between aspirations
and rewards, Kawachi and colleagues (1994)
suggested how these perceptions of inequality
might trandate into stress, frustration, depres-
sion, anxiety, hostility or, for that matter, any
number of health damaging psychosocia char-
acteristics and behaviors. Our point here is that
there appears to be plausible theories within the
field of health psychology to explain how living
in a climate of income inequality might produce
increased levels of psychosocia stress, or the
initiation and maintenance of behaviors that
could be detrimental to health. This psychoso-
cial aspect of income inequality may also help to
explain partly why those not quite at the top of
the income distribution are thought to have
somewhat poorer health than would those at the
very top (Rose & Marmot, 1981). In rich
countries, the negative impact of ineguality on
health would not be limited to the bottom of the
social pyramid, because appraisal of relative
position would extend to everyone in the hier-
archy, so that even those with good incomes
might feel ‘relatively deprived’” compared to the
super rich.

However, it is vital to remind ourselves that
any psychosocial understanding of income ine-
quality is inextricably linked to the material
features of the environment. It would be difficult
to understand fully the psychologically ‘immis-
erating’ effects of relative position in the social
order without appreciating the material factors
that help to form the basis of this perception
(Engels, 1848/1958; Marx, 1867/1967). Bour-
dieu (1984) has demonstrated in some detail
how individuals embody and display their place
in the socia structure through their tastes for art,
music, food and reading material. People use a
variety of information about their environment
to form perceptions of their relative position in
the socio-economic order, from material posses-
sions and financia strain, to the levels of noise
and pollution they experience, to how much
violence and crime they encounter, to the friend-
liness of strangers on the streets where they live,
to the choices available for housing, education
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and medical care. These individual perceptions
are initiated and reinforced by the day-to-day
conditions, events and experiences of living in a
particular environment of income inequality,
and it is not too difficult to imagine that the
everyday experiences of living in a high ine-
quality area presents different images from those
encountered in a more equal environment.
Although anecdotal evidence, it is commonplace
to hear international visitors to certain parts of
the United States, from more egalitarian coun-
tries, comment upon the stark contrast between
homelessness and extreme wealth, that is less
evident in their own countries.

Where to from here? Challenges
and possibilities

Research on the relationship between income
distribution and health is in its infancy, so there
are many issues to be explored. We conclude
this article by briefly describing some of the
challenges and important possibilities in better
understanding the link between inequality of
income distribution and health.

The challenges

Measuring inequality in income distribu-
tion Although, there is some evidence pre-
sented in this article, to show that the cross-
sectional association between income inequality
and mortality within the 50 States was not
sensitive to how income distribution was meas-
ured (Kaplan et a., 1996b; Kawachi & Ken-
nedy, in press; Kennedy, Kawachi, & Prothrow-
Stith, 1996; and see corrections in British
Medical Journal 312, 11 May 1996), it remains
an open question, whether this is the case for
prospective analyses, for other health outcomes,
or for other levels of aggregation. Measures of
income distribution may vary to the extent they
differentiate between changes in the shape of
particular parts of the income distribution. The
choice of a measure of inequality would be
aided by the development of a conceptual model
of how income distribution affects a particular
health outcome.

For example, it is possible to construct a
variety of measures that express ratios of the
total income received by any particular propor-
tion of the population. In studying how change
in income distribution over time was related to
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hedlth, we think it would be informative to
know if changes in health status were related to
the ‘rich getting richer’ or the ‘poor getting
poorer’. Consequently, inequality measures that
assessed changes in the ratio of the income share
held at the 90th compared to the 50th percentile
(90:50), and the 50th compared to the 10th
percentile (50:10) could begin to assess whether
population hedlth levels were more strongly
related to how much those at the bottom of the
income distribution were pushed away or toward
the middle of the distribution (50:10), compared
to income share gains or losses at the top of the
income distribution (90:50) (Daly, Duncan,
Kaplan, & Lynch, 1997).

In addition, it will be important to know more
about how different definitions of income affect
the association with health outcomes. Judge
(1995, 1996) has correctly pointed out that
failure to account for governmental policies that
tax and transfer benefits will overstate the extent
of inequality. One important issue here, may be
whether there are particular types of tax and
transfer benefits that blunt the health impacts of
‘raw’ market inequality. There are potentially
important implications for public policy in this
type of research, and, indeed, we are currently
attempting to examine this issue with United
States data.

One of the most important areas of future
research on issues of income distribution and
hedth involves measuring ‘wedth’ and not
income. Wealth refersto the total value of assets
net of outstanding debt, and typically includes
financial wealth (bank accounts, stocks, bonds,
life insurance, etc.), value of housing and busi-
nesses, consumer durables like cars and major
appliances, plus the value of pensions and
retirement programs. It is important to explore
the association between the distribution of
wealth and health, because wealth better cap-
tures the long-term capacity to ensure economic
security from fluctuations in income level, and is
powerfully related to the exercise of economic,
political and social influence. For these reasons,
income distribution may be a poor measure of
how material, financial, political and socid
resources are actually distributed.

Krugman (1992) has shown that income
distribution statistics may greatly underestimate
the true concentration of wealth. In the United
States while the top 1 percent of income earners

receives about 12 percent of the total pretax
income, they hold more than 37 percent of the
wealth. From 1983 to 1989, the top 1 percent of
wealth holders in the United States received 62
percent of the total gain in marketable net worth
(Wolff, 1995). The next 19 percent of wealth
holders received 37 percent of the gains, while
the bottom 80 percent of the population received
only 1 percent. ‘ This pattern represents a distinct
turnaround from the 1962—83 period, when
every group enjoyed some share of the overall
wealth growth and the gains were roughly in
proportion to the share of wealth held by each in
1962' (Wolff, 1995, p. 12).

Geopolitical aggregation To date, evidence
of negative hedth effects of inequality in the
distribution of income has been limited to
studies comparing nations and among the 50 US
States. Income distribution is a structura char-
acteristic of a socia system, however it is
unclear how different levels of geopolitical
aggregation might affect its association with
health status. The basic question concerns decid-
ing what level of geopolitical aggregation is an
appropriate ‘unit of anaysis. If inequitable
income distribution is related to a variety of
other structural characteristics, at what level
should these factors influence health status—
national, state or province, county or local
authority, city or neighborhood? To some
extent, we would expect the association between
income distribution and health to weaken as the
level of geopolitical aggregation became more
local. For instance, if everyone in a neighbor-
hood was unemployed, there would be little
inequality in income distribution, but the health
status of the neighborhood would be poor.

In terms of a more psychosocial interpretation
of the link between income distribution and
health, information about relative position in the
socia hierarchy may not only be derived from
localized references to the immediate social and
economic surroundings of a neighborhood, city
or state. Technologies like television and movies
alow comparisons across a wide economic,
social, behaviora and cultural range. We are
currently examining some of these issues by
studying the association between income dis-
tribution and health outcomes in 283 metropoli-
tan areas of the United States. We hope that
analyses such as these may provide clues as to
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how income distribution impacts health status,
as there will be both more variation in income
distribution and mortality and greater potential
for local features of the geopolitical environ-
ment (e.g. specifically focused local public
initiatives on issues like affordable public hous-
ing, access to prenatal care or violence preven-
tion) to exert their impact on the link between
income distribution and health.

Interpreting the association between
inequitable income distribution and
health Aswe stated earlier, one important task
in advancing understanding of the association
between income distribution and hesdlth is the
development of comprehensive conceptual mod-
els. Thinking about such frameworks will be
aided by empirical investigations, and may need
to consider issues like:

« the pathways through which income distribu-
tion impacts heath, and distinguishing
between ‘confounders, and factors in the
causal pathway

* how inequitable income distribution is related
to health outcomes that have different latency
periods (e.g. cardiovascular disease vs suicide
or homicide)

« how to understand and model the separate and
joint effects of absolute income and income
distribution, and

< how to understand differences in the associa-
tion of inequality in income distribution and

health between the young and the old, the rich
and the poor, men and women, or between
racial and ethnic groups.

The possibilities

Studies on the relationship between inequality of
income distribution and health could not be
more timely. In recent years, there has been a
surge of scientific interest, particularly in eco-
nomics, to document the extent, nature and
trends in income inequality both internationally
and within individual countries (Danziger &
Gottschalk, 1995; Reed, Haber, & Mameesh,
1996; Smeeding & Gottschalk, 1996). While
interpretation of these data has been vigorously
debated in political circles, there now seems
little doubt about the validity of the evidence
showing increased income inequality since the
1980s (Krugman, 1992).

Table 5 presents data from the Luxembourg
Income Study that shows changes in income
inequality between 1967 and 1992 for a variety
of selected countries. In addition, it shows
changes in child poverty rates over the same
time period. In countries like the United King-
dom and the United States, there have been
large increases in income inequality and in child
poverty rates. These data suggest that at the
same time as overall income inequaity has
increased there has been a simultaneous assault
on the youngest and most vulnerable members
of the society, by pushing more families with

Table 5. Changes in income inequality and child poverty rate (1967—1992)*

Country % Change in inequality % Change in child poverty
UK + >30 + >30
USA + 16-29 + >30
Sweden + 16-29 ->5
Austraia + 10-15 0
Denmark + 10-15 —>5
Norway + 5-10 + 10-15
The Netherlands + 5-10 + 5-10
Belgium + 5-10 + 5-10
W. Germany 0 + 5-10
Israel 0 + 5-10
Spain 0 0
France 0 0
Finland 0 ->5
Canada 0 ->5
Italy - >5 - >5

* Adapted from Smeeding & Gottschalk (1996).
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children into the lower end of the income
distribution. In addition to negative effects on
the immediate hedth status of these children,
there may well be longer term behaviora,
psychosocia and health dividends to be reaped
(Lynch et a., 1997). However, these data aso
show that there is no necessary relation between
changes in income inequality and child poverty.
While Sweden witnessed similar increases in
income inequality to the USA, they were able
enact policies that actually reduced child pov-
erty levels.

As Davey Smith (1996, p. 988) has pointed
out, ‘The only coherent argument against redis-
tributive social policies is that they hinder
overall economic growth.” The standard political
argument against income redistribution is amost
always framed in terms of a ‘trade-off’ between
overal economic growth and equitable distribu-
tion of income. This is true whether the debate
concerns the economies of developed or devel-
oping countries, and has usually been cast so
that social spending, investment in public infra-
structure and redistribution of social goods must
be curtailed or delayed to ensure overall growth
in the economy. The best way to improve the lot
of those at the bottom of the income distribution
is to enlarge the size of the ‘economic pie’. The
unstated assumption in this ‘trickle-down’
approach is that equity is derivative of growth.
However, evidence is mounting that overall
economic growth may be relatively ineffective
in helping the disadvantaged members of the
population (Cutler & Katz, 1991). In short, the
rising tide does not lift all boats evenly (Danzi-
ger & Gottschalk, 1993).

Bruno, Ravallion and Squire (1995, p. 22)
show that

there is no intrinsic trade-off between long-
run efficiency and equity. In particular, poli-
cies aimed at facilitating accumulation of
productive assets by the poor—when adopted
in a relatively non-distorted framework—are
aso important instruments for achieving
higher growth. The problem should not be
posed as that of choosing between growth and
redistribution. (WHO/SIDA, 1996)

This is a vita issue for developing and
developed nations concerned not only with
economic growth but with equity in health and
hedlth care.

As Bruno and colleagues (1995) suggest, the
accumulation of productive assets enhances
economic growth. The material presented here
suggests that one of these important productive
assets is health, and it is strongly related to the
extent of inequitable income distribution. We
hope that research on the link between inequal-
ity in the distribution of income and health
status will force policy debates about income
inequality to be framed, in part, in terms of its
health and social conseguences. Distributiona
aspects of the economy are important determi-
nants of health, over and above the absolute
level of income, and for those of us concerned
with population health may well provide one of
the most pertinent indicators of overall social
well-being.
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