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Objectives: This study tests the robustness of the relationships between primary care, income inequal-
ity, and population health by (1) assessing the relationship during 4 time periods—1980, 1985, 1990
and 1995; (2) examining the independent effect of components of the primary care physician supply;
(3) using 2 different measures of income inequality (Robin Hood index and Gini coefficient); and
(4) testing the robustness of the association by using 5-year time-lagged independent variables.

Data Sources/Study Setting: Data are derived from the Compressed Mortality Files, the US Depart-
ment of Commerce and the Census Bureau, the National Center for Health Statistics, the Centers for Dis-
ease Control and Prevention, and the American Medical Association Physician Master File. The unit of
analysis was the 50 US states over a 15-year period.

Study Design: Ecological, cross-sectional design for 4 selected years (1980, 1985, 1990, 1995), and
incorporating 5-year time-lagged independent variables. The main outcome measure is age-
standardized, all-cause mortality per 100,000 population in all 50 US states in all 4 time periods.

Data Collection/Extraction Methods: The study used secondary data from publicly available data
sets. The CDC WONDER/PC software was used to obtain mortality data and directly standardize them for
age to the 1980 US population. Data used to calculate the income inequality measure came from the US
census population and housing summary tapes for the years 1980 to 1995. Counts of the number of
households that fell into each income interval along with the total aggregate income and the median
household income were obtained for each state. The Gini coefficient for each state was calculated using
software developed for this purpose.

Results: In weighted multivariate regressions, both contemporaneous and time-lagged income in-
equality measures (Gini coefficient, Robin Hood Index) were significantly associated with all-cause mor-
tality (P < .05 for both measures for all time periods). Contemporaneous and time-lagged primary care
physician-to-population ratios were significantly associated with lower all-cause mortality (P < .05 for
all 4 time periods), whereas specialty care measures were associated with higher mortality (P < .05 for
all time periods, except 1990, where P < .1). Among primary care subspecialties, only family medicine
was consistently associated with lower mortality (P < .01 for all time periods).

Conclusions: Enhancing primary care, particularly family medicine, even in states with high levels of
income inequality, could lead to lower all-cause mortality in those states. (J Am Board Fam Pract 2003;
16:412–22.)

During the past decade, there has been an ongoing
debate over the role of income inequality as a de-
terminant of population health.1–4 The debate con-

tinues, with evidence both supporting and refuting
what has become known as the “relative income
hypothesis”—the proposition that the greater the
gap in income between the rich and poor in a given
area, the worse the health status for the population
of that area. Although international and cross-
country studies of the relative income hypothesis
have resulted in conflicting conclusions,5,6 there is
considerable evidence that, at least within the
United States, income inequality is associated with
poorer population health.7–9

There also has been increasing evidence of a link
between primary care and improved health status.
Both theoretical and empirical evidence for the
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association between primary care and improved
health indicators exist.10 For example, Starfield,11

in comparing 11 Western industrialized nations in
terms of the extent of their primary health service
and the levels of health indicators including birth
outcomes, life expectancy, and age-adjusted death
rates, found that there was general concordance
between the strength of primary care and the
health indicators. These results were confirmed by
a later study using 13 countries over several time
periods.12

Shi13–15 conducted a series of studies correlating
sociodemographic and behavioral indicators with
various health outcomes among the 50 states and
the District of Columbia. Indicators included so-
ciodemographic measures, lifestyle factors, and
supply of medical services. These studies found
that, among medical care variables, primary care
was by far the most significant in its association
with better health status, as reflected in lower over-
all mortality and lower death rates from heart dis-
eases and cancer.

Although previous studies have examined the
relationship between income inequality, primary
care, and health outcomes, few published analyses
have included all measures simultaneously. In one
of the first studies of its kind, Shi and colleagues16

found that primary care had an independent and
positive impact on health indicators and that in
multivariate models controlling for demographic,
income, and health system covariates, primary care
actually reduced the magnitude of the deleterious
impact of income inequality on health outcomes.

This study expands on earlier work that showed
that primary care attenuated the effects of income
inequality on population health within US states. It
tests the robustness of the relationships between pri-
mary care, income inequality and population health
during 4 selected years: 1980, 1985, 1990, and 1995.
This study examines the independent effect of com-
ponents of the primary care physician supply, as well
as the supply of specialists. It compares the effect of 2
different income inequality measures (the Gini coef-
ficient and the Robin Hood Index), and it tests the
association of time-lagged independent variables with
mortality over a 20-year period.

Methods
Data and Measures
Data for this study came from the Compressed
Mortality Files, the US Department of Commerce

and the Census Bureau,17 the National Center for
Health Statistics,18 and the Centers for Disease
Control and Prevention (CDC).19 Physician data
were obtained from the American Medical Associ-
ation Physician Master File.20 Data were drawn
from 1980, 1985, 1990, and 1995.

The outcome measure used was total all-cause
mortality. Mortality is among the most commonly
used health status indicators, especially in studies
on income inequality and health.3,19,21,22 It is sig-
nificantly and inversely associated with life expect-
ancy (r � �.90, P � .001, based on 1990 US state
data). The CDC Wonder/PC software23 was used
to obtain mortality data and directly standardize
them for age to the 1980 US population. Standard-
ized data for each state are expressed as the number
of deaths per 100,000 population.

Income distribution was measured by the Gini
coefficient, a commonly used indicator of income
inequality. The Gini coefficient is based on the
Lorenz curve, a cumulative frequency curve that
compares the distribution of a specific variable (eg,
income) with the uniform distribution that repre-
sents equality. This equality distribution is repre-
sented by a diagonal line; the greater the deviation
of the Lorenz curve from this line, the greater the
inequality. Thus, the Lorenz curve is a mechanism
to graphically represent the cumulative share of the
total income accruing to successive income inter-
vals.24 The Gini coefficient ranges from 0 to 1; 0
represents perfect income equality and 1 total in-
come inequality. The reduction of the Gini coeffi-
cient requires corresponding redistribution in in-
come or wealth from the rich to the poor. Although
the level of income inequalities is reflected in the
value of the Gini coefficient itself (for example, a
value very close to 0 will represent a low level of
inequality), the interpretation of the coefficient is
usually done in comparative terms, by contrasting
the calculated value with that of other geographic
units, population groups, etc. For example, a co-
efficient of 0.2 will represent a lower level of in-
equality than a coefficient of 0.4. For examples
of Gini coefficient calculation, please refer to spe-
cific web sites (http://www.paho.org/English/SHA/
be_v22n1-Gini.htm).

Data used to calculate the income inequality
measure came from the US census population and
housing summary tapes for the years 1980 to 1995.
This file provides annual data on household income
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for 25 income intervals. Counts of the number of
households that fall into each income interval along
with the total aggregate income and the median
household income were obtained for each state.
The Gini coefficient was calculated using software
developed by E. Welniak.25 We also used the
Robin Hood index, another measure of income
inequality that is less sensitive to highly skewed
income distributions.26 Because both measures
provided similar results, we generally only present
results using the Gini coefficient.

Primary care physician specialties included fam-
ily practice and general practice, general internal
medicine, and general pediatrics.17,27 Family and
general practice are often combined into a single
group called family medicine. Thus, primary care
physicians referred to doctors of medicine per
10,000 persons who were in active office-based
patient care in family medicine, internal medicine,
and pediatrics. For the sake of brevity, this variable
is called primary care throughout this article. In the
analysis, we compare the effect of this combined
primary care measure with the independent effects
of each primary care subspecialty.

We also evaluate the impact of specialty care on
population health. Specialty care is defined as non-
primary care doctors of medicine per 10,000 per-
sons (excluding physicians in residency training or
osteopathic physicians) who were in active office-
based patient care.

Analyses excluded other potential health deter-
minants such as education, health insurance, racial/
ethnic minorities, and poverty for several reasons.
First, previous studies using the same data sources
and unit of analysis (US states) have already con-
firmed the relationship between income inequality
and health while controlling for these covari-
ates.16,28 Second, many covariates are highly cor-
related with the income inequality measure, so in-
cluding them together in the same model could
result in multicollinearity. For example, Blakely
and Kawachi29 found that using median household
income in multiple regression models, including
income inequality, can ‘overcontrol’ the association
of income inequality with health outcomes. This
could result in a greater chance of a type II error,
because any absence of effect of income inequity
might be explainable by its relationship with these
other measures instead of its lack of relationship
with the health outcome.30

Design
The present study was an ecologic study of the
unmixed type; ie, our analyses correlated ecologic
variables with an ecologic outcome.31 The unit of
analysis was the 50 US states. Because we avoided
making inferences about individual persons from
grouped data, no cross-level bias occurred.31,32

One advantage of such an approach is the lower
likelihood of random fluctuations in both numera-
tors and denominators of mortality rates through
geographic aggregation at the state level. Using
state-level aggregate data also had the advantage of
attenuating the likely “crossover” effect encoun-
tered when smaller units of analysis are used for
measuring availability of medical care and mortal-
ity.19,33 The “crossover” effect refers to the likeli-
hood that those who require specialized care may
seek care in areas where that care is more available.
However, patients are less likely to move across
states than across smaller geographic units, such as
counties or cities, to seek specialized care.

Analysis
In analyzing the data, we first looked at the corre-
lation between contemporary and time-lagged in-
come inequality, primary care and primary care
subspecialties, and specialty care variables with
health outcomes using Pearson’s correlation coef-
ficients at each 5-year period (1980, 1985, 1990,
and 1995).

Multivariate models used weighted multiple re-
gression. This procedure takes into account a
weight (based on state population size) assigned to
each observation that reflects the “relative amount
of information” embodied in the observation.34

The multiple regression model was chosen because
the variables included in the analysis were either
interval or ratio measures and they seemed to be
normally distributed. This technique allowed us to
examine the association of any given independent
variable on the dependent variable while holding all
other independent variables constant.

Because the effects of the predictors on mortal-
ity are expected to materialize over time, we also
conducted analyses with time lags. A total of 3 time
lag models (each with a 5-year lag) were presented.
The first model compares total mortality in 1985 as
a function of the independent measures from 1980;
the second compares mortality in 1990 with pre-
dictors from 1985, and the third compares mortal-
ity from 1995 with predictors from 1990.
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Results
Bivariate Analyses
Table 1 presents Pearson correlations between
mean income inequality (Gini coefficient and
Robin Hood Index), primary care, primary care
specialty physicians, specialty physicians, and all-
cause mortality for each state for the periods 1980,
1985, 1990, and 1995. Both the Gini coefficient
and the Robin Hood Index were statistically signif-
icantly associated with state all-cause mortality dur-
ing every period (P � .01 for all measures, except
the Gini coefficient in 1995, where P � .05). The
magnitude of the association does not show a clear
trend. The highest correlations were seen in 1990,
whereas the lowest correlations were observed in
1995. Five-year lagged income inequality measures
were likewise significantly correlated with mortal-
ity but the magnitude of the association increased

each period from 0.46 in 1985 to 0.55 in 1995 (P �
.01 for each period).

Primary care was negatively associated with
mortality in 1980 (P � .01), 1985 (not significant),
1990 (P � .1), and 1995 P � .01). Five-year lagged
primary care measures showed a stronger negative
association than contemporary primary care mea-
sures. The primary care subspecialty of general
practice was likewise negatively associated with all-
cause mortality for each period. The strength of the
association decreased with each period, and statis-
tical significance declined to 90% in 1995. Lagged
general practice measures showed a similar pattern.
Neither contemporary nor lagged measures of in-
ternal medicine, general pediatricians, or specialty
care physicians were significantly associated with
mortality at any period.

Multivariate Analyses
Table 2 presents the weighted regression coeffi-
cients of primary care, income inequality, and spe-
cialty care on all-cause mortality. Four columns are
presented, 1 for each 5-year period. The results
show that income inequality and specialty care were
strongly associated with higher mortality, while
primary care was associated with lower mortality in
each period.

Each period shows essentially the same pattern
in terms of the significance direction and magni-
tude of the association between the explanatory
variables and mortality. In ordinary least-squares
regression, the �-coefficient estimates the effect of
a 1-unit increase in the independent variable on the
dependent variable (mortality). For example, in
1995, a 1-unit increase in the Gini coefficient (ie,
income redistribution favoring the rich) was asso-
ciated with as many as 719 deaths per 100,000,
whereas an increase of 1 primary care physician per
10,000 persons was associated with a reduction of
35 deaths per 100,000. An increase of 1 specialty
physician per 10,000 population was associated
with approximately 15 additional deaths per
100,000.

The square of the multiple correlation coeffi-
cient (R2) is a measure of the proportion of the
variance in the dependent variable explained by all
the independent variables in the model. All R2

values reported here are adjusted for the number of
covariates in each model.30 The adjusted R2 values
(ranging from 0.27 to 0.35) indicate that the models

Table 1. Correlations between Primary Care, Specialty
Care, Income Inequity, and Standardized Mortality, US
States 1980–1995

Age-Standardized Deaths per 100,000
Population from All Causes

1980 1985 1990 1995

Gini Coefficent
Same period .42‡ .39‡ .55‡ .28†

Prior period .46‡ .48‡ .55‡

Robin Hood
Same period .42‡ .42‡ .48‡ .25*
Prior period .46‡ .51‡ .52‡

Specialty Care
Same period .13 .02 �.09 �.13
Prior period �.11 �.09 �.18

Primary Care
Same period .30† �.18 �.26* �.29†

Prior period �.30† �.25* �.34†

Family Medicine
Same period �.47‡ �.35‡ �.32† �.27*
Prior period �.50‡ �.31† �.25*

Internal Medicine
Same period �.10 �.03 �.11 �.18
Prior period �.09 �.11 �.19

Pediatrics
Same period �.08 �.01 �.07 �.05
Prior period �.07 �.07 �.16

* P � .1
† P � .05
‡ P � .01
n � 50
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explain only about 30% of variance in age-adjusted
total mortality.

Table 3 is similar to Table 2, except that primary
care was divided into its 3 specialty components
(family medicine, internal medicine, and general
pediatrics). In weighted multiple regressions for the
4 time periods, the Gini coefficient continued to be
positively associated with all-cause mortality (P �
.05 for all periods, except in 1995, when the statis-
tical significance fell to the P � .1 level). The
magnitude of the regression coefficient was re-
duced, however. For example, in 1995, a 1-unit
increase in the Gini coefficient was associated with
an additional 657 deaths per 100,000, as opposed to
719 in the previous table.

Among the primary care specialties included in
the model, only family medicine was statistically
significant for all 4 periods (P � .01). An increase of
1 family medicine physician per 10,000 persons was
associated with a decrease of 71 deaths per 100,000
in 1980 and 39 deaths per 100,000 in 1995. The
internal medicine primary care specialty was statis-
tically significant only in 1995 (P � .05): an in-
crease of 1 general internist per 10,000 persons was
associated with a decrease of 30 deaths per 100,000
in 1995. However, the number of general pediatri-
cians was not significantly associated with mortal-

ity. As in the previous table, specialty physicians
were not significantly associated with mortality
during any period. The adjusted R2 measures range
from 0.30 to 0.43, indicating that the models are
improved over those presented in Table 2. Each
explains more than 30% of variance in age-adjusted
total mortality.

Because the effect of income inequality and pri-
mary care on mortality is expected to manifest over
time, Table 4 presents results of weighted regres-
sions of time-lagged primary care, specialty care,
and income inequality measures on mortality. We
also tested the effects of 2 different income inequal-
ity measures: the Robin Hood index and the Gini
coefficient.

Each column presents the regression of the
5-year time-lagged predictors on mortality rates.
Separate models compare the effect of the Robin
Hood index with that of the Gini coefficient.

In each of the periods tested, the relationship is
similar: both time-lagged income inequality mea-
sures were positively associated with mortality (P �
.01 for both measures at each period). The magni-
tude of the �-coefficient for the Robin Hood index
was consistent at about 18 for all periods, whereas
the magnitude of the Gini coefficient increased
from 1340 in 1985 to 1448 in 1995.

Table 2. Regression Coefficients of Primary Care, Specialty Care, and Income Inequity on Standardized Mortality,
US States 1980–1995

Age-Standardized Deaths per 100,000 Population from All Causes

1980 1985 1990 1995

Intercept 463.02 478.09 286.37 554.65
�205.22� �168.10� �174.85� �44.11�

Gini Coefficient 1249.12 1003.57 1324.50 719.14
�488.89� �385.87� �380.33� �342.59�

(2.56‡) (2.60‡) (3.48‡) (2.10†)
Primary Care �37.69 �33.80 �25.99 �35.53

�13.85� �12.48� �11.90� �11.25�

(�2.72‡) (�2.71‡) (�2.19†) (�3.16‡)
Specialty Care 15.78 16.46 10.56 14.98

�7.03� �6.52� �6.20� �6.79�

(2.24†) (2.53†) (1.70*) (2.21†)
R2 .30 .27 .35 .28
Adjusted R2 .25 .22 .31 .23
F Ratio 6.46‡ 5.55‡ 8.28‡ 5.99‡

Parameter estimates on top, standard errors in brackets, t values in parentheses.
* P � .1
† P � .05
‡ P � .01
n � 50

416 JABFP September–October 2003 Vol. 16 No. 5

 on 6 D
ecem

ber 2021 by guest. P
rotected by copyright.

http://w
w

w
.jabfm

.org/
J A

m
 B

oard F
am

 P
ract: first published as 10.3122/jabfm

.16.5.412 on 25 N
ovem

ber 2003. D
ow

nloaded from
 

http://www.jabfm.org/


The time-lagged primary care measure exhib-
ited a consistent pattern as well. It was negatively
associated with mortality at each period (P � .05
for all models). The magnitude of the primary care
regression coefficient did not significantly differ
based on the income inequality measure used in the
model. Time-lagged primary care measures were
associated with a decrease of about 40 deaths per
1000,000 in 1985 to less than 30 deaths per 100,000
for in 1995. The magnitude of this association was
similar to that of the contemporary primary care
measure.

We also conducted time-lagged analyses exam-
ining the influence of primary care specialties on
mortality (results not shown but available on re-
quest). As with contemporaneous analysis, only
family medicine was statistically significant for all 4
periods (P � .01). An increase of 1 family medicine
physician per 10,000 persons was associated with a
decrease of about 70 deaths per 100,000. The in-
ternal medicine and pediatrics primary care special-

ties were inversely but not statistically significantly
associated with mortality (P � .05).

Time-lagged specialty care was positively asso-
ciated with mortality in 1985 and 1990 (P � .05),
but statistical significance declined to the 90% level
in 1995. The magnitude of the regression coeffi-
cient was similar for each income inequality mea-
sure at each period and declined from approxi-
mately 17 in 1985 to approximately 10 in 1995.

The adjusted R2 measures range from 0.34 to
0.39, indicating that the models explain more than
30% of the variance in age-adjusted total mortality.
There was no clear difference between adjusted R2

values for models using the Gini coefficient versus
those using the Robin Hood index.

Discussion
Our study confirms earlier findings that, among US
states, income inequality is associated with poorer
health.8,26,35,36 Income inequality remained a sig-

Table 3. Regression Coefficients of Primary Care Subspecialties, Specialty Care, and Income Inequity on
Standardized Mortality, US States 1980–1995

Age-Standardized Deaths per 100,000 Population from All Causes

1980 1985 1990 1995

Intercept 751.19 613.25 442.69 632.56
�213.11� �184.90� �204.43� �186.78�

Gini Coefficent 954.55 950.42 1204.1 657.30
�466.39� �386.51� �391.2� �364.39�

(2.05†) (2.46†) (3.08‡) (1.80*)
Specialty Care �1.73 3.55 1.27 5.48

�10.22� �9.89� �9.82� �11.20�

(�.17) (.36) (.13) (.49)
Family Medicine �70.94 �50.69 �41.10 �38.69

�16.60� �15.68� �15.42� �14.59�

(�4.27‡) (�3.23‡) (�2.67‡) (�2.65‡)
Internal Medicine 7.80 �12.36 �8.56 �29.82

�19.98� �19.31� �17.52� �14.69�

(.39) (�.64) (�.49) (�2.03†)
Pediatrics �72.28 �27.69 �32.43 .43

�58.68� �52.60� �48.76� �38.02�

(�1.23) (�.53) (�.67) (.01)
R2 .43 .32 .38 .30
Adjusted R2 .36 .24 .31 .22
F Ratio 6.53‡ 4.09‡ 5.47‡ 3.78‡

Parameter estimates on top, standard errors in brackets, t values in parentheses.
* P � .1
† P � .05
‡ P � .01
n � 50
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nificant correlate of mortality, even after account-
ing for the effect of primary and specialist care. The
robustness of this association was confirmed by
testing 2 measures of income inequality (the Gini
coefficient and the Robin Hood Index) and by us-
ing time-lagged income inequality measures. Both
income inequality measures were significantly as-
sociated with greater mortality in both contempo-
raneous and time-lagged models. Incidentally, total
income was not significantly related to mortality.

We also found that primary care, specifically
family medicine, was significantly associated with
state-level mortality over a 20-year period and that
time-lagged primary care variables predicted mor-
tality rates. Although we cannot test causality with
this study design, the fact that time-lagged mea-
sures of primary care were more strongly associated
with mortality than contemporaneous primary care
measures suggests a relationship between primary
care structure and later mortality. Because mortal-
ity is significantly and inversely related to life ex-
pectancy, a reduction in mortality means a corre-
sponding increase in life expectancy. Using 1990
data, we estimate an increase of 1 primary care

doctor per 10,000 persons was associated with an
increase of 0.67 year of life expectancy (t � 3.531,
P � .001). On the other hand, deterioration of
income distribution (a 1% increase in income dis-
parity between the rich and the poor) was associ-
ated with reduction of 0.26 year of life expectancy
(t � �2.921, P � .01) (test results available on
request).

The significant inverse relationship between pri-
mary care, particularly family medicine, and mor-
tality persists after including additional measures of
social status including health insurance, total per
capita income, education, poverty, and minority
(results not shown but available on request). How-
ever, income inequality is no longer significantly
associated with mortality after including the addi-
tional measures of social status.

Primary care specialties differed in their impact
on mortality. The strongest effect was seen for
family medicine physicians. This is probably be-
cause family medicine practitioners are likely to be
most accessible to the patients particularly vulner-
able populations, and they take care of the most
essential health needs of the population. They also

Table 4. Regression Coefficients of Primary Care, Specialty Care, and Income Inequity on Standardized Mortality,
US States 1980–1995

Age-Standardized Deaths per 100,000 Population from All Causes

1985 Mortality/1980 Predictors 1990 Mortality/1985 Predictors 1995 Mortality/1990 Predictors

Intercept 431.84 381.90 319.50 315.12 306.26 239.75
�176.77� �196.22� �155.22� �166.73� �166.36� �175.06�

Robin Hood Index 16.95 18.38 18.29
�5.83� �4.91� �5.08�

(2.91‡) (3.75‡) (3.60‡)
Gini Coefficient 1339.85 1341.01 1447.93

�467.46� �382.73� �380.79�

(2.87‡) (3.50‡) (3.80‡)
Primary Care �40.16 �39.87 �33.53 �34.28 �29.58 �25.19

�13.18) �13.24� �12.22� �12.38) �11.76� �11.91�

(�3.05‡) (�3.01‡) (�2.75‡) (�2.77†) (�2.52†) (�2.12†)
Specialty Care 17.76 17.31 15.08 15.20 10.94 8.14

�6.69� �6.72� �6.37� �6.46� �6.12� �6.20�

(2.66‡) (2.58‡) (2.37†) (2.35†) (1.79*) (1.31)
R2 .34 .34 .36 .34 .37 .39
Adjusted R2 .30 .30 .32 .30 .33 .35
F Ratio 7.96‡ 7.86‡ 8.72‡ 8.01‡ 9.15‡ 9.76‡

Parameter estimates on top, standard errors in brackets, t values in parentheses.
* P � .1
† P � .05
‡ P � .01
n � 50

418 JABFP September–October 2003 Vol. 16 No. 5

 on 6 D
ecem

ber 2021 by guest. P
rotected by copyright.

http://w
w

w
.jabfm

.org/
J A

m
 B

oard F
am

 P
ract: first published as 10.3122/jabfm

.16.5.412 on 25 N
ovem

ber 2003. D
ow

nloaded from
 

http://www.jabfm.org/


tend to make up a relatively higher proportion of
primary care physicians in the United States. Inter-
nal medicine was not generally associated with
mortality (neither an increase nor a reduction in
mortality), possibly because of the relatively smaller
proportion of primary care physicians who are spe-
cialized in internal medicine. Finally, regarding pe-
diatricians, there are 2 explanations for the lack of
a significant effect (ie, increasing the supply of
pediatricians does not reduce mortality). First, pe-
diatricians represent only about a small percentage
of the primary care labor force. Second, it is likely
that because the health outcome (all-cause mortal-
ity) occurs less frequently among children than
among adults, the impact of pediatricians was not
detected. Although pediatricians are an important
source of primary care for children and adolescents,
their impact might be better captured by an out-
come measure that reflects the burden of illness
faced by this subpopulation (eg, age- or cause-
specific health outcomes).

The third finding is that contemporaneous and
time-lagged measures of specialty care were either
not associated with mortality or were associated
with worse health outcomes at each time period.
This finding is consistent with earlier analy-
ses.14,28,37

Although our findings seem to be robust, there
are several limitations to this study. First, in addi-
tion to the primary care specialties identified, other
health care professionals (eg, osteopathic physi-
cians and nonphysician providers) also provide pri-
mary care services. Data limitation precluded us
from including these in the analyses.

Second, the mere presence of more primary care
physicians per population does not assure that
more persons in the population are exposed to
primary care or that the delivery of primary care
will produce better health outcomes at the individ-
ual level. To draw this conclusion would risk com-
mitting an ecological fallacy. However, several lines
of evidence help us to interpret the effects of state-
level primary care on population health.

Because of data limitations, there is currently no
way to determine whether states with higher pri-
mary care physician ratio are states in which access
to and receipt of primary care services is better than
in other states with lower primary care physician/
population ratios. However, there is an increasing
body of research demonstrating the beneficial im-
pact of primary care at the ecological level.

The first such evidence is derived from ecolog-
ical studies conducted in a dozen Western indus-
trialized countries. In these studies, the strength of
the national primary care system was assessed by
scoring 7 features of the primary care infrastructure
(including primary care physician/population ra-
tios) and 6 characteristics of primary care practice
(delivery). In both analyses, those countries with
weak primary care infrastructures had much lower
scores for access to and quality of primary care
practice.11,12

The second line of evidence comes from ecolog-
ical studies of the relationship between primary
care personnel and population ratios and various
types of health outcomes. Both Shi and col-
leagues13,14,16,28 and Farmer et al38 found better
health outcomes in states with higher primary care/
physician ratios. Parchman and Culler39 demon-
strated that geographic areas with more family and
general physicians per population had lower hospi-
talization rates for conditions that should be pre-
ventable with good primary care; the same was not
the case for general internists or general pediatri-
cians.

The effect of primary care-to-population ratios
on health outcomes may occur, at least in part,
because physicians trained in primary care are more
likely to achieve cardinal primary care functions
with known relationships to improved health out-
comes.40,41 Exercise of these functions can also lead
to improved functioning of the health system at
large because strong primary care not only means
more prevention, but also better referral, coordi-
nation, and continuity of care.42,43

Studies on the individual level also provide evi-
dence of the beneficial impact of primary care on
health outcomes. Shea et al44 used a case-control
approach to demonstrate the impact of having a
primary care physician. Men appearing at an emer-
gency department in a large metropolitan area were
characterized as having complications of hyperten-
sion or as having another condition and uncompli-
cated hypertension. Those with complications of
hypertension were much less likely to have a source
of primary care than men whose hypertension was
an incidental finding, even while controlling for
other factors such as insurance coverage. Franks &
Fiscella,45 using nationally representative survey
data, showed that adult respondents who reported a
primary care physician rather than a specialist as
their regular source of care had lower subsequent
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mortality and lower annual health care costs, after
controlling for differences in demographic charac-
teristics, health insurance status, health percep-
tions, reported diagnoses, and smoking status.

Moreover, it may be that both equality in the
distribution of income and primary care orientation
of a health services system are part of a common
underlying social and political process of allocating
resources, which may be the ultimate “causal
agent.” There is preliminary international evidence
that a country’s political context may help deter-
mine social policies regarding resource distribu-
tion46 and that some policies, such as the type of
health care financing, may influence health out-
comes.47 To our knowledge, such studies have not
yet been extended to examine US states.

Conclusions
We have argued elsewhere that improvement in
health of populations is likely to require a multi-
pronged approach that addresses socioeconomic
and behavioral determinants of health and
strengthens certain aspects of health services.16

The literature on income inequality and health has,
by and large, not included serious examination of
the role of health services on mitigating the health
burden imposed by income and other social ine-
qualities. This study provides further evidence that
improving primary care, particularly family medi-
cine, is a possible approach to mitigate at least some
of the deleterious health effects of social inequali-
ties. The fact that primary care, particularly family
medicine, was found to be associated with better
health outcome suggests that improving the ratio
of primary care (especially family medicine phy-
sicians) to population could improve health out-
comes, even in states with serious health in-
equalities.

Improving primary care is also justified by an
examination of the current physician supply. Over-
all, the United States still has a serious imbalance
between the production of primary care physicians
and those in other specialties.48–50 Compared with
most other industrialized countries, the United
States has a low proportion of physicians who are
primary care generalists and a correspondingly
high proportion who are specialists.50 International
comparisons suggest that industrialized nations
that promote primary care over specialty care
achieve better health status and lower overall costs
than those who do not.51,52

Finally, improving primary care, in particular
family medicine, is a potentially viable recommen-
dation for health policy-makers in the United
States, who would like to reduce health inequalities
but who often lack the political power or mandate
to affect factors outside the health sector. Such an
approach could be justified not only because of the
evidence of the impact of primary care on popula-
tion health, but also because of emerging evidence
that primary care may also provide an important
counter-balance to at least some health-damaging
environmental conditions, such as income inequal-
ity. Indeed, international evidence suggests that
nations embracing primary care are also probably
more egalitarian. Therefore, in the United States,
advancing primary care may well serve as a viable
strategy to reducing inequities, in addition to im-
proving health.
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