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Introduction: The objective of this paper is to investigate the relation between state and local government
expenditures on public services and all cause mortality in 48 US states in 1987, and determine if the
relation between income inequality and mortality is conditioned on levels of public services available in
these jurisdictions.
Methods: Per capita public expenditures and a needs adjusted index of public services were examined for
their association with age and sex specific mortality rates. OLS regression models estimated the
contribution of public services to mortality, controlling for median income and income inequality.
Results: Total per capita expenditures on public services were significantly associated with all mortality
measures, as were expenditures for primary and secondary education, higher education, and
environment and housing. A hypothetical increase of $100 per capita spent on higher education, for
example, was associated with 65.6 fewer deaths per 100 000 for working age men (p,0.01). The
positive relation between income inequality and mortality was partly attenuated by controls for public
services.
Discussion: Public service expenditures by state and local governments (especially for education) are
strongly related to all cause mortality. Only part of the relation between income inequality and mortality
may be attributable to public service levels.

e investigate the relation between government
expenditures on public services and all cause
mortality in US states (all figures for 1987), with
emphasis on the part public services play in the relation
between income inequality and population health. A large
body of research now suggests that socioeconomic factors are
influential in the production of population health,1–4 and
numerous studies have shown a relation between income
inequality and mortality in the USA.5–7
The causal factors underlying such a relation, however,
have been debated.5 10–17 One hypothesis is that places that
tolerate high levels of income inequality may systematically
underinvest in human capital and public services.13 Kaplan
et al6 provided some preliminary evidence on this hypothesis,
finding that lower state income inequality was associated
with higher education spending (r = 0.32, p = 0.02) and
library books per capita (r = 0.42, p = 0.002). This paper
addresses the underinvestment hypothesis by examining: (1)
the relation between expenditures on public services by
state and local governments and all cause mortality, and (2)
whether the association between income inequality and
mortality is attenuated by public spending. Similar analyses
have shown that in US central cities, the association
between income inequality and premature mortality was
robust to controls for public service expenditures.8 9 These
studies, however, did not control for between place
differences in the cost of providing services, and may
therefore misrepresent the level of services provided. Other
research has suggested that the place-level relation
between income inequality and population health is eliminated by the inclusion of controls for place-level racial
composition or educational attainment.18 19 But two recent
multilevel studies showed that the relation between minority racial concentration and self rated health status was
an artefact of the individual level relation between racial
status and health. In other words, controlling for racial
minority composition in ecological studies of this type
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inappropriately specifies an attribute of people as an attribute
of places.20 21
The focus on public goods in this paper follows from the
notion of ‘‘real income’’ (or ‘‘effective income’’), instead of
cash incomes, with the former defined as: ‘‘all receipts which
increase an individual’s command over the use of a society’s
scarce resources’’.22 The importance of effective income for
health inequalities research is that it represents a person’s
command over resources, whether or not those resources are
purchased with cash incomes. Existing research on income
and health focuses almost exclusively upon cash incomes,
ignoring sources of effective income like public goods and
services. It follows that the importance of cash incomes to
health could, in principle, vary substantially from place to
place, depending on the public goods and services to which
citizens are entitled.
In this paper, the term public service refers to services
provided by state or local governments. In most cases there
are positive externalities associated with the provision of
public services, even when the narrow definition of a ‘‘pure’’
public good is not met. A public good is defined by two
criteria: (1) joint supply or non-rivalness, which means that
once a good is supplied to one person, it can also be supplied
to all other persons at no extra cost—a corollary to this is that
one person’s consumption of the good does not affect
consumption of the good by others; (2) non-excludability,
whereby having provided a good to one person, it is
impossible to exclude any person from consuming it,
regardless of their willingness to pay (that is, through taxes
or fees).23 Classic examples of public goods include clean air
and military defence. Many of the public services provided by
governments are ‘‘impure’’ public goods, as they do not
wholly satisfy these criteria, but their contribution to
effective incomes may nevertheless be important.
Public services provided by state and local governments
can be considered attributes of states. State level per capita
public expenditures, however, measure what is spent on
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Table 1 Example of workload factors and wage adjustments: primary and secondary education*

Jurisdiction

USA average
Alabama
Minnesota

Workload variables and weights

Actual total
expenditures
per capita ($)

Index of variation in
services provided
(USA = 100)

(e)

(f)

(g)

644.14
420.92
750.67

(Actual expenditures
(f) as a percentage of
representative
expenditures (e))
100.0
60.5
117.8

(a)

(b)

(c)

Elementary school
age share of
population (%)
(weight 0.6)
11.99
12.92
11.61

Secondary school
age share of
population(%)
(weight 1.0)
5.85
6.60
5.60

Children in poverty Index of wage (Estimates derived
share of population levels(%)
from factors (a)2(d))
(%) (weight 0.25)
5.67
7.96
4.20

(d)

‘‘Representative’’
total expenditures
per capita ($)

100.0
92.9
101.5

644.14
695.24
637.43

24

Source: Rafuse. *See appendix for breakdown of workload factors used in the calculation of services indices for other expenditure categories.

services, not the level of services consumed by residents. We
also examine, therefore, expenditures that are adjusted for
state by state variation in the cost of providing services to
better represent the average level of services consumed in
that state. This study cannot address the individual variation
in consumption of public services (few studies can) because
people have a tendency to underestimate their preference for
public goods.23 26 27 The practical implication of our focus on
public goods is to widen the set of policy options to redress
health inequalities. Such options may not be limited to
redistribution of cash incomes, which some have argued are
unjustified by available evidence,28 but may also include the
provision of public goods. Indeed, public goods may have
efficiency advantages because of their joint supply attribute.29

METHODS
Data for 1987 state level public expenditures were drawn
from a report by the Advisory Commission on Intergovernmental Relations (ACIR),24 and the US census of
government.29 The ACIR also estimated the cost of providing
the US average level of public services in each state.
Inequality in 1987 household income was measured using
the Gini coefficient, calculated by the USA Census Bureau,30
using data from the current population survey (CPS). The
Gini coefficient varies between zero and one, with zero
representing complete equality and one representing complete inequality. We have scaled the Gini to vary between 0
and 100. Median household income in 1987 was taken from
the CPS,25 and adjusted for between state differences in the
cost of living.31 Finally, state level mortality rates, standardised to the 1970 US population, were acquired from the USA
Department of Health and Human Services.32 Average direct
general expenditures by state and local governments in the
USA in 1987 were $2685 per capita,24 or about 10% of the
median household income of $25 986.25
In the following analyses, we first examine associations
between state level per capita expenditures on public services
(total expenditures and by subcategory) and all cause
mortality for three population groups (all ages, and both
working age men and women). Secondly, we examine
associations between mortality and two measures of public
services. In the final stage of the analysis, we use multiple
regression to determine if the relation between income
inequality and mortality is conditioned on measures of public
services. For all regression models, all two way interaction
terms were calculated and tested for their contribution to the
base models. None of the interaction terms made a
significant contribution (F statistic was non-significant) to
any of the models.
The index of public services we use to estimate the level of
services consumed adjusts for the service ‘‘workload factors’’
in each state and inter-state variation in wages. The ACIR
estimates ‘‘how much it would cost the governments in a

state to provide the national-average (representative) level of
services’’ by defining the state by state workload factors for
each major expenditure area.24 Because wages account for
about half the cost of providing most public services, the
estimates also take into account between state variation in
wage rates, with the wage adjustment weighted differently
for each expenditure subcategory, depending on the relative
importance of wages24 (see appendix). In other words, a state
may have more than the average number of school age
children per capita—a higher workload factor—but spend
only the average per capita amount to provide education
services. Other things being equal, children in that state will
receive less than the average level of education services.
For example, average expenditures on primary and
secondary education in the USA were $644.14 per capita in
1987. These expenditures serviced the 11.99% of the US
population who were of primary school age, the 5.85% who
were of secondary school age and the 5.67% who were
children living in poverty (see table 1). However, Alabama
had more than the average number of residents of primary
and secondary school age, and more children living in
poverty. Given these education workload factors, the ‘‘representative’’ expenditures necessary for Alabama to provide the
US average level of education services was $695.24 per capita,
higher than the US average, even after adjustment for below
average wages in Alabama. In contrast, Minnesota had less
than the average share of school aged children or children
living in poverty, and wages slightly above the US average,
resulting in representative expenditures slightly below the
USA average.
A measure of the level of services in a given state relative to
the USA average is provided by the ratio of actual
expenditures (what was spent) to ‘‘representative’’ expenditures (what needed to be spent). The index of variation in
this ratio (column (g) in table 1) shows that, other things
being equal, the level of elementary and secondary education
services provided to residents of Alabama was 60.5% of the
US average while the level in Minnesota was 117.8% of the
US average.
The ACIR’s estimates incorporate the best known reasons
for variations in the cost of providing services. They are likely
to better reflect the level of public services available to the
average resident than do crude per capita expenditures.

RESULTS
Table 2 shows the correlations between key variables.
Income inequality was significantly associated with higher
mortality (r = 20.505, p,0.001) and lower median income
(r = 20.501, p,0.001). In general, greater income inequality
was associated with lower state expenditures on public
services. Median state income was not strongly correlated
with mortality, although higher median income was associated with higher public expenditure levels.
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Table 2 Pearson correlation coefficients for key variables

All age SMR
All age mortality 1
Working age (25– 0.920***
64) SMR (M)
Working age (25– 0.961***
64) SMR (F)
Median state
20.263
income ($000s)
Gini of state income 0.505***
inequality
Total expenditures 20.378**
per capita
Index of public
20.401**
services
Higher education 20.449***
expenditures per
capita
20.406**
Elementary and
secondary
education
expenditures per
capita

WAM (M)

WAM (F)

Median
income

Gini

Total exp
per capita

Services
index

Per capita
higher
education

Per capita
elementary and
secondary
education

1
0.933***
20.393**
0.653***

1
20.244
0.533***

1
20.501***

1

20.400**

20.350*

0.394**

20.198

1

20.448**

20.381**

0.444**

20.337*

0.946***

1

20.482***

20.424***

0.235

20.358*

0.358*

0.224

1

20.469***

20.402**

0.423**

20.230

0.828***

0.816***

0.382**

1

*p,0.05; **p,0.01; ***p,0.001. WAM, working age mortality rate.

The upper left hand quadrant of table 3 shows Pearson
correlation coefficients for the association between total and
category specific per capita public expenditures (unadjusted)
and each of three types of mortality rates. Figure 1 also shows
the relation between higher per capita expenditures on public
services and male working age mortality graphically (the
circles representing each state are drawn proportionate to
population size). Expenditures on primary and secondary
education, higher education, highways, environment and
housing, and general government administration were all
significantly negatively associated with all age mortality and
male working age mortality, while expenditures on both
types of education as well as highways are significantly
associated with female working age mortality as well. The
bottom left hand quadrant of table 3 shows Pearson
correlation coefficients for the index of public services and
mortality rates. After adjustment for workload factors,
education expenditures retained their significant association with all three mortality measures; associations
between environment and housing and general government

Mississippi

Rate per 100 000 population

610

South Carolina
560

New York
510
460

California

410
360

Idaho

310
1500

Minnesota
2000

2500

3000

3500

Wyoming
4000

4500

Public expenditure ($ per capita)
Figure 1 Association between state level, per capita total expenditures
on public services by state and local governments and working age (25–
64) male mortality.
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expenditures and male working age mortality reached
statistical significance; associations between highway services and mortality were no longer significant and police and
corrections services became significantly negatively associated with all cause, all age mortality and male working age
mortality.
The right side of table 3 shows regression coefficients (with
just one predictor variable) for the relation between per
capita expenditures and the three mortality measures. These
suggest that the relation between public services and
mortality rates is strong, particularly for men of working
age. Each additional $100 per capita in spending on higher
education (the equivalent of $162.85 in 200333 and 3.8% of
average state spending in 1987), for example, translates into
a hypothetical reduction of 65.6 deaths per 100 000 in the
male working age population. In 2001 terms, this is
equivalent to the elimination of all deaths from accidental
injuries, homicides, and diabetes combined.34 Table 4 summarises the differences in the relation between each
expenditure category before and after adjustment for wages
and workload factors, by showing which cells showed no
relation (NR) or a negative (2ve) relation between public
expenditures/services and the mortality measure. Embolded
cells show where adjustment for input costs and workload
factors changed the relation. The table suggests that the
relation between mortality and expenditures on public
welfare, highways, police and corrections, and environment
and housing are sensitive to adjustment for wages and
workload factors. In other words, per capita expenditure on
public welfare, for example, is unassociated with male or
female working age mortality, but after adjustment, greater
spending relative to the US average is associated with lower
working age mortality for both sexes. This implies that if
spending on public welfare comes closer to meeting an
estimate of need, it is more likely to be associated with lower
mortality.
A number of other expenditure categories were significantly associated with mortality, but for some, adjustment
for workload factors changed the result. Unadjusted expenditures on highways were negatively associated with mortality, but after adjustments (for vehicle miles travelled, miles
of lanes/streets and roads not on federal land and labour
costs), the relation disappeared. Public expenditures on
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Table 3 Correlation and regression coefficients for relation between per capita public expenditures, public services index, and
mortality
All age (M/F)
mortality

Total
Primary and secondary education
Higher education
Public welfare
Health and hospitals
Highways
Police and corrections
Environment and housing
Interest on general debt
General government administration
All other
Total
Primary and secondary education
Higher education
Public welfare
Health and hospitals
Highways
Police and corrections
Environment and housing
Interest on general debt
General government administration
All other

Working age
mortality (M)

Working age
mortality (F)

All age (M/F)
mortality

Working age
mortality (M)

Pearson correlation coefficients
Regression coefficients (Adjusted R2)
Actual per capita expenditures ($00)
20.378**
20.400**
20.350**
24.5* (0.125)
27.9** (0.142)
20.406**
20.469**
20.402**
218.9** (0.147)
236.2** (0.203)
20.449**
20.482**
20.424**
236.8** (0.184)
265.6** (0.216)
20.163
20.191
20.174
28.3 (0.005)
216.2 (0.016)
0.14
0.217
0.13
9.2 (20.002)
23.8 (0.027)
20.451**
20.505**
20.488**
229.9** (0.186)
255.6** (0.238)
0.021
0.064
0.151
2.4 (20.021)
12.5 (20.018)
20.325*
20.326*
20.269
236.5* (0.086)
260.6* (0.087)
20.173
20.21
20.138
215.2 (0.009)
230.5 (0.023)
20.330*
20.361*
20.251
253.2* (0.089)
296.7* (0.112)
20.18
20.159
20.154
210.5 (0.012)
215.4 (0.004)
Relative services (index of ratio of actual per capita expenditures to representative per capita
20.401**
20.448**
20.381**
21.113** (0.143)
22.062** (0.183)
20.384**
20.435**
20.374**
2.999** (0.129)
21.876** (0.171)
20.535**
20.538**
20.520**
21.052** (0.271)
21.755** (0.274)
20.279
20.357*
20.300*
20.313 (0.058)
20.663* (0.109)
20.084
20.043
20.113
20.117 (20.015)
20.100 (20.020)
20.114
20.192
20.106
20.276 (20.008)
20.772 (0.037)
20.329*
20.321*
20.236
20.727* (0.089)
21.177* (0.084)
20.354*
20.35*
20.301*
20.905* (0.107)
21.481* (0.103)
20.173
20.21
20.138
20.261 (0.009)
20.525 (0.023)
20.372**
20.398**
20.297*
20.881** (0.119)
21.567** (0.140)
20.193
20.169
20.17
20.350 (0.016)
20.508 (0.007)

Working age
mortality (F)

23.0* (0.103)
213.7** (0.144)
225.4** (0.179)
26.5 (0.009)
6.3 (20.004)
223.7** (0.222)
13.0 (0.002)
222.1 (0.052)
28.9 (20.002)
229.7 (0.043)
26.6 (0.024)
expenditures)
20.774** (0.127)
20.712** (0.121)
20.749** (0.254)
20.246* (0.071)
20.116 (20.009)
20.188 (20.010)
20.381 (0.035)
20.562* (0.071)
20.138 (20.002)
20.516* (0.069)
20.226 (0.029)

**p,0.01; *p,0.05 (two tailed significance for correlations).

police and corrections were negatively associated with total
and male working age mortality, but only after adjustment
for workload factors. Environment and housing expenditures
were negatively associated with mortality in most instances,
especially after adjustment for workload factors. This
expenditure category includes natural resources, parks and
recreation, housing and community development, sewerage
and sanitation. Expenditures by state and local governments
on health and hospitals were unrelated to mortality rates,
even after adjustment for workload factors.
The final stage of the analysis examines whether the
relation between income inequality and mortality is attenuated by public expenditures/services. The first two rows in
each section of table 5 show regression coefficients for
median income and the Gini coefficient each modelled alone.
The third row shows that the relation between income
inequality and mortality is robust to control for median
income, consistent with previous studies.6 35 Moreover, the
strength of relation between the Gini and mortality is large: a
one point increase in the Gini translates into an additional
22.8 deaths per 100 000 for male working age mortality (in a

model with an R2 over 0.40). The introduction of selected
measures of public expenditures and services attenuates the
effect of income inequality a modest amount. After controlling for median income and the Gini, a $100 increase in
unadjusted total public expenditures per capita translates
into roughly 3.9 fewer deaths per 100 000 population (all age,
all cause mortality). Similarly, a one point rise in the index of
public services is associated with a reduction of 0.8 deaths per
100 000. Finally, per capita expenditures on education
(primary, secondary and higher education combined) are
strongly associated with mortality. Each additional $100 per
capita expenditure on education (combined elementary,
secondary and higher education) translates into 23.5 fewer
deaths per 100 000 among working age men, even after
controlling for median income and income inequality. In all
cases, the relation between public expenditures and mortality
are strongest for working age men.

DISCUSSION
We found that the relation between income inequality and
mortality was modestly attenuated by the addition of

Table 4 Summary of correlations between mortality and public services, before and after adjustments*

Total expenditures/services
Primary/secondary education
Higher education
Public welfare
Health and hospitals
Highways
Police and corrections
Environment and housing
Interest on debt
General government admininstration
All other

Male working age mortality

Female working age mortality

Unadjusted
expenditures

Relative services

Unadjusted
expenditures

Relative services

2ve
2ve
2ve
NR
NR
2ve
NR
2ve
NR
2ve
NR

2ve
2ve
2ve
2ve
NR
NR
2ve
2ve
NR
2ve
NR

2ve
2ve
2ve
NR
NR
2ve
NR
NR
NR
NR
NR

2ve
2ve
2ve
2ve
NR
NR
NR
2ve
NR
2ve
NR

*All expenditure categories adjusted for wages and population, some categories also adjusted for specific workload factors. For details, see appendix. Embolded
cells show that after adjustment, the correlation changed from no relation (NR) to a negative (2ve) or positive (+ve) relation, or vice versa.
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Table 5 Multiple regression models: income inequality and selected public goods indicators as predictors of state level
mortality

Age group and model
All age all cause mortality
Median income
Gini coefficient of income inequality
Median income, Gini
Median income, Gini, total public expenditures
Median income, Gini, public services index
Median income, Gini, total education expenditures
Male, working age (25–64), all cause mortality
Median income
Gini coefficient of income inequality
Median income, Gini
Median income, Gini, total public expenditures
Median income, Gini, public services index
Median income, Gini, total education expenditures
Female working age (25–64), all cause mortality
Median income
Gini coefficient of income inequality
Median income, Gini
Median income, Gini, total public expenditures
Median income, Gini, public services index
Median income, Gini, total education expenditures

Intercept
854.913***
251.999*
264.986
300.508
330.677
382.237*
942.054***
2395.989*
2255.825
2203.289
2158.113
264.954
418.809***
235.229
257.415
233.419
212.995
25.417

Median
income
($000s)

Gini

Expenditure per
capita ($ 00s)/public
services index

Adjusted R2
(significance
of F statistic)

23.854*
20.804*
214.409**

0.049
0.239***
0.222**
0.299***
0.275**
0.349***

25.700*
21.196*
223.457**

0.136*
0.415***
0.407***
0.470***
0.451***
0.533***

22.603*
20.554
210.179**

0.039
0.269***
0.254**
0.318***
0.297***
0.371***

25.187
20.263
2.262
1.840
2.504

11.373***
11.222**
11.220**
10.230**
9.790**

212.838**
22.840
0.894
0.289
1.665

24.415***
22.787***
22.783***
21.312***
20.455***

23.525
0.450
2.155
1.872
2.405

8.801***
9.059***
9.057***
8.388**
8.047**

* p,0.05; **p,0.01; ***p,0.001.

measures of public services to our models. In other words a
portion of the relation between income inequality and
mortality may be attributable to consumption rights embodied in public services provided by state and local governments. This implies that if, as some have argued,13 17 income
inequality is a marker for other factors with a more direct
causal relation to mortality, the (under)provision of public
goods and services is only a part of the putative bundle of
factors that income inequality summarises.17 One possible
caveat to this interpretation, however, is that rather than
being a causal factor in the model, public expenditures may
act as a partial confounder in the relation between income
inequality and mortality. In addition, it is also possible that
the workload adjustments fail to accurately depict the
relative need for services. For example, the relative weights
assigned to each workload factor by the ACIR24 may be
inaccurate. The fact that expenditures on public services are
significantly related to mortality underlines the need to
develop the best possible measure of the average services
consumed by residents of a jurisdiction.
With respect to our first objective, we found that the
provision of public services by state and local governments
was strongly related to state level all cause mortality rates,
with especially strong associations with male working age
(25–64) mortality. Public expenditures on education (both
elementary/secondary and higher education) seem to have

What this paper adds
This paper is the first to investigate whether the state level
relation between income inequality and mortality in the USA
is attenuated by measures of spending on public services
provided by state and local governments. It has been
previously hypothesised that unequal places are less healthy
because they underinvest in human capital and public
services, but we found that the associations of income
inequality and public services with mortality are largely
independent of one another. Moreover, the relation between
expenditures on certain public services, like higher education, and mortality, is very strong.
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the most profound impact on state mortality rates. This is
consistent with the well established in previous research that
for individuals, greater educational is a strong protective
factor for health.36 37 The stronger association between higher
education and mortality may be because higher education
has its greatest effects on those young adults who are at
greatest risk for premature mortality from accidents, suicides,
and homicides, so to the extent that greater opportunities for
a college education results from higher expenditures, this
may reduce exposure to such risks. One important note,
however, is that there may be state by state variation in the
proportion of students educated in the public school system.
If the tendency for students from affluent families opt out of
the public school system (in favour of religious and/or private
schools) differs systematically from state to state, this may
create pressure to reduce taxes, reduce spending, but leave
behind disproportionately high number of disadvantaged
students and distort the relation between public spending on
education.
As expected, greater expenditures on public welfare were
associated with lower mortality rates, although only after
adjustment for workload factors. Expenditures on police and
corrections were also associated with lower male working age
mortality, after adjustment for workload factors. Finally,
expenditures on environment and housing were associated
with lower female working age mortality, after adjustment. It
is possible that young women benefit from expenditures on
public housing because it provides an environment with
fewer mortality risks than private rental housing (although
public housing is clearly not without risks). The absence of
any effect of expenditures on health and hospitals has at least

Policy implications
Spending on public services that increase the ‘‘effective
income’’, or command over resources people possess,
especially public education and welfare, may be an effective
measure for improving the health of populations. Such
measures, however, may not be a substitute for actions to
reduce income inequality.
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two possible explanations, but the measure is not specific
enough to distinguish them. On the one hand, it is consistent
with international comparisons of health spending and life
expectancy, which are weakly related,38 and not inconsistent
with estimates that about half of the gain in US life
expectancy in the second half of the 20th century can be
attributed to advances in modern medicine.39 On the other
hand, there is evidence that greater access to primary care
(especially family physicians, but not most specialty care) is
associated with better population health in the USA and
elsewhere.40–44 This raises the possibility that spending on
health and hospitals by state and local governments is a poor
indicator of access to medical care and does not capture the
positive population health effects of access to primary care,
especially access to family medicine practitioners.
There are some important limitations to our analysis.
Firstly, in all cases, spending on public services, even with
adjustment for workload factors, is only a good measure if
expenditures on services that influence health and are
distributed equitably. Moreover, we have treated individual
expenditure categories as independent from one another.
With a larger number of observations (for example,
counties), you could investigate the optimal mix of service
expenditures. This is important because most expenditure
decisions are made within a near fixed budget, and it would
be beneficial to know the health ‘‘costs’’ of certain spending
trade offs. A second limitation of our analysis is that we have
used essentially just one indicator of population health,
mortality. Previous studies have shown that the relation
between income inequality and health may be sensitive to the
choice of health measure.7 41
Our findings suggest that public investments in services
related to education, environment and housing, police and
corrections, and public welfare may be beneficial to population health, so long as they are adequate to meet the needs of
the local population and overcome unique aspects of the
service delivery environment that may raise the costs of
providing services (like wages). Moreover, the relation
between public goods expenditures and mortality seems to
be partly independent of the effects of income inequality.
These findings underscore the argument that an exclusive
focus on the relation between cash incomes and health is
insufficient, and that a more complete approach embraces
the notion of effective income as a health determinant, one
component of which is command over resources people have
as a result of the provision of public goods. It follows that the
policy options to address the possible effect of income
inequality on health are not limited to redistributing cash
incomes using such instruments as transfer payments and
tax credits, but also include public spending on policies and
services that have the potential to increase people’s command
over resources, or effective income. From our analysis, the
most promising sectors for public investment to improve
health are higher education and primary and secondary
education. So long as such expenditures are able to produce
high levels of equitably distributed services (overcoming
input cost and ‘‘workload factors’’), our findings suggest one
would expect an impact on population health.
.....................
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APPENDIX
The relative services index (or adjusted expenditures measure) was developed by the Advisory Commission on
Intergovernmental Relations24 to allow for between state
differences in the cost of providing a level of services equal to
the US average. Different adjustments, however, are applied
to the various categories of expenditure. All expenditure
categories were adjusted for population size and by the
average wages of male workers aged 45 to 54 (controlling for
educational attainment) and weighted by the estimated
proportion of total costs that wages represent in the public
service subcategory. In addition to adjustment for population
and wages, for several categories, the commission derived
‘‘workload’’ factors—additional factors that contribute to
between state differences in the cost of providing the US
average of public service—by reviewing the literature and
consulting with public finance experts in each area. For
primary and secondary education the workload factors were:
proportion of the population of elementary school aged
(weight 0.6), and secondary school aged (weight 1.0)
(children in private school deducted from these numbers),
and the proportion of children under 18 living in households
below the poverty line (weight 0.25). For higher education,
workload factors were the weighted sum of population of
different age groups, weighted by their educational participation rate. For public welfare, the lone workload factor was the
proportion of the population living in households below the
poverty line. For health and hospitals the factors were the
equally weighted sum of population age 16–64, population
with disabilities and proportion of the population living in
households below 150% of the poverty line. For highway
expenditures the factors were the weighted sum of vehicle
miles travelled and lane/streets and roads not on federal land.
For police and corrections the factors were the equally
weighted sum of proportion of the population aged 18–24
and the murder rate. For further details, see Rafuse.24
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