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PRIMARY CARE, INCOME INEQUALITY, AND
SELF-RATED HEALTH IN THE UNITED STATES:
A MIXED-LEVEL ANALYSIS

Leiyu Shi and Barbara Starfield

Using the 1996 Community Tracking Study household survey, the authors
examined whether income inequality and primary care, measured at the state
level, predict individual morbidity as measured by self-rated health status,
while adjusting for potentially confounding individual variables. Their
results indicate that distributions of income and primary care within states
are significantly associated with individuals’ self-rated health; that there is
a gradient effect of income inequality on self-rated health; and that indi-
viduals living in states with a higher ratio of primary care physician to
population are more likely to report good health than those living in states
with a lower such ratio. From a policy perspective, improvement in indi-
viduals’ health is likely to require a multi-pronged approach that addresses
individual socioeconomic determinants of health, social and economic
policies that affect income distribution, and a strengthening of the primary
care aspects of health services.

A growing body of literature demonstrates the association of primary care
and health outcomes at the individual and ecological levels (1-14). Among the
individual-level studies, the Rand Health Insurance Study demonstrated the
benefit of access to primary care services, including improved vision, more
complete immunizations, better blood pressure control, enhanced dental status,
and lower estimated mortality in comparison with individuals having financial
barriers to access in the form of cost sharing (15—-17). Starfield (18) demonstrated
the importance of entry-level access to primary care to better outcomes for 16
common types of conditions in children and youths. Shea and colleagues (19),
using a case-control approach, demonstrated the impact of having a primary care
physician. Men appearing at an emergency room in a large metropolitan area
were characterized as having either complications of hypertension or another
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condition while incidentally having uncomplicated hypertension. The men with
complications of hypertension were much less likely to have a source of primary
care than those whose hypertension was an incidental finding. The presence or
absence of a source of primary care was the most notable and significant difference
between the two groups—even more important than insurance coverage. Using
nationally representative survey data, Franks and Fiscella (20) showed, after
controlling for differences in demographic characteristics, health insurance
status, health perceptions, reported diagnoses, and smoking status, that adult
respondents who reported a primary care physician rather than a specialist as
their regular source of care had lower subsequent mortality and lower annual
health care costs.

There has also been increasing evidence associating primary care with
improved health outcomes at the ecological level. One ecological study encom-
passing 11 western industrialized countries characterized the strength of the
primary care infrastructures (9, 21). It scored five characteristics of the health
system considered conducive to a strong primary care infrastructure, including
primary care physician/population ratios (PC/population), and six characteristics
of people’s experiences in receiving care generally considered to reflect strong
primary care. Countries with weak primary care infrastructures had higher costs
and poorer outcomes. Other evidence comes from ecological studies of the
relationship between PC/population ratios and various types of health outcomes in
the United States. Both Shi (8, 10) and Farmer and colleagues (22) found better
health outcomes in states with higher PC/population ratios, after controlling for
sociodemographic measures (percent elderly, percent urban, percent minority,
education, income, unemployment, pollution) and lifestyle factors (seatbelt use,
obesity, and smoking). These studies operationalized primary care as physicians
in family practice and general practice, general internal medicine, and general
pediatrics. In the United States, primary care is principally the responsibility of
physicians in these specialties (23). Parchman and Culler (24) demonstrated that
geographic areas with more family and general physicians per population had
lower hospitalization rates for conditions that should be preventable with good
primary care; the same was not the case for general internists or general pedia-
tricians. Moreover, there is evidence that primary care physicians are more likely
to achieve cardinal primary care functions with known relationships to improved
health outcomes (25, 26).

Even after controlling for the adverse impact of income inequality on health,
recent studies at both the U.S. state and Metropolitan Statistical Area levels have
demonstrated that the PC/population ratio remains significantly associated with
improved health status, whether measured by life expectancy, age-adjusted mor-
tality, or leading causes of death (27, 28). These ecological studies suggest that
primary care attenuates, although does not eliminate, the severe adverse impact of
income inequality on population health.
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No studies have as yet been conducted at both the ecological and individual
levels (i.e., mixed-level) to examine whether the ecological measure of primary
care is significantly associated with the individual-level measure of health, while
controlling for confounding variables at the individual level. Although ecological
studies are important in their own right—given that population-level charac-
teristics and patterns of exposure cannot be viewed merely as the sum of effects on
the individuals in that population (29-31)—the ecological effects are ultimately
manifested on individuals. One mixed-level analysis used a state-level measure of
income inequality and an individual-level measure of health from the combined
1993-94 survey of the behavioral risk factor surveillance system. Kennedy and
coworkers (32) found, after controlling for personal characteristics and household
income, that individuals living in states with the greatest inequalities in income
were 30 percent more likely to report their health as fair or poor (rather than
good to excellent) than individuals living in states with the smallest inequalities in
income.

Our current study adopted the methodology used by Kennedy and colleagues,
with both state-level and individual-level data obtained from the 1996 Community
Tracking Study household survey. The purpose was to examine whether income
inequality and primary care measured at the state level predict individual mor-
bidity as measured by self-rated health status (rated as excellent, very good, good,
fair, or poor), while adjusting for potentially confounding individual variables
including sex, age, race/ethnicity, education, employment, wage, poverty, health
insurance, physical health, and smoking. Self-rated health has strong predictive
validity for mortality, morbidity, and mental health, independent of other physio-
logical, behavioral, and psychosocial risk factors (32—35). Using a mixed-level
model that includes both ecological (income distribution and PC/population ratio
within a state) and individual variables enhances model specification and allows
us to test for a contextual effect of income and primary care distribution on
individual-level health.

METHODS

Data and Measures

We used state-level and individual-level data for 1996. The state-level data
included income distribution and PC/population ratio.

Income distribution was measured by the Gini coefficient, a commonly used
indicator of income inequality wherein higher values indicate greater inequality in
income distribution (36, 37). It is derived from the Lorenz curve, a mechanism
that graphically represents the cumulative share of the total income accruing to
successive income intervals. Data used to calculate the Gini coefficient at the state
level came from the 1996 Current Population Survey (38), which provides annual
data on household income for 25 income intervals. Counts of the number of
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households in 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 (39). As in the study by
Kennedy and colleagues (32), states were divided into four categories based on the
distribution of the Gini coefficient. Category I represents states with the smallest
inequality in income, those with coefficients less than one standard deviation
(1 S.D.) below the 0.43 mean coefficient for the United States in 1996 (<0.40);
category 2, states with coefficients between 1 S.D. below the mean and the mean
(0.40-0.43); category 3, states with coefficients between the mean and 1 S.D.
above the mean (0.43-0.46); and category 4, states with the greatest inequality in
income (>0.46).

The measure of primary care, as in previous state-level analysis (27), was
the PC/population ratio, defined as primary care physicians who were in active
office-based patient care per 10,000 civilian population. The primary care special-
ties included family practice and general practice (combined), general internal
medicine, and general pediatrics (1). Data were obtained from the American
Medical Association Physicians Master File.

At the individual level, data were drawn from the 1996 Community Tracking
Study (CTS) household survey, a major initiative of the Robert Wood Johnson
Foundation. CTS is a national study of the rapidly changing health care
market and the effects of these changes on people’s care-seeking behavior and
health. The study develops an information base designed to track and analyze
change. CTS has three objectives: tracking changes in health systems, tracking
changes in outcomes, and understanding the effect of health-system changes
on outcomes.

For 1996, CTS collected data on 60 communities defined as counties or groups
of counties based on Metropolitan Statistical Areas (MSA) (for metropolitan
communities) and Bureau of Economic Analysis Economic Areas (for nonmetro-
politan communities) (40). An area is defined as an MSA if it has a city with a
population of at least 50,000 or an urbanized area of at least 50,000 population
with a total metropolitan population of at least 100,000 (41). In addition to
the county containing the central city, an MSA may include additional counties
having close economic/social ties to the central county. The MSAs include entire
counties, except for the six New England states, where towns/cities are the units of
definition because of the absence of county governments. The 60 communities
were randomly selected with probability in proportion to population to ensure
representation of the U.S. population. Within each community, households were
randomly selected through random-digit dialing, and a field sample represented
household with no telephones or with intermittent telephone service. Information
was obtained on all adults in the household and one randomly selected child
within each family in the household. All families within a household were
interviewed separately in English or (for respondents not fluent in English) in
Spanish. Stratification by region and systematic sampling by state ensured the full
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diversity of health delivery systems across the nation, as well as diversity with
respect to historical evolution and community “culture,” as reflected by differ-
ences across regions and states. More detailed discussions of the design and scope
of CTS are available elsewhere (42—44).

In our study, individual-level measures included self-rated health status and
sociodemographic characteristics related to health status. Self-rated health
status served as the dependent, outcome variable and was coded 1 for respon-
dents reporting excellent, very good, or good health (hereafter referred to as
good/excellent health) and 0 for those reporting fair or poor health. Socio-
demographic measures served as covariates and included information on sex,
age, race/ethnicity, education, paid work (employment and type), hourly wage,
family income (where poverty status is derived), health insurance, SF-12 physical
health score,! and smoking, all of which are associated with health status (45, 46).
The SF-12 physical health score was used for adults only, and a dummy category
was therefore used for children in the logistic regression model to reduce the
number of missing values.

Analysis

The analyses were weighted to represent the civilian non-institutionalized
population of the continental United States. The SUDAAN software (47) was used
to take into account the complex CTS design, including the clustering of the
sample in the 60 communities, the inclusion of multiple families within a house-
hold, the sampling of multiple adults within families, and the random selection of
one child (48).

To examine the association between primary care, income inequality, and
self-rated health, we first looked at the bivariate association of these measures
using Chi-square for categorical variables and #-test for continuous variables.
Logistic regression was then performed to examine the relation between a state’s
income inequality and primary care and self-perceived health. A second logistic
regression model examined the same relation while adjusting for the socio-
demographic characteristics of individuals. We present both the odds ratios and
their 95 percent confidence intervals (C.1.), along with a test of significance of the
coefficients. An odds ratio greater than one indicates that in comparison with the
reference group, the associated group raises the probability of reporting good or
excellent health (or lowers the probability of reporting fair or poor health). An
odds ratio less than one indicates that in comparison with the reference group, the
associated group lowers the probability of reporting good or excellent health
(or raises the probability of reporting fair or poor health).

I SF-12 is a short-form health survey with only 12 questions that yield summary physical and mental
health outcome scores for the individual. It is one of the most widely used health surveys. SF-12 was
adapted from the more lengthy SF-36 health survey and published in early 1995. More detailed
information may be obtained from the survey’s Website (http://www.sf-36.com/).
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RESULTS

Table 1 summarizes the characteristics of the respondents and the bivariate
relations with reported fair or poor health. The differences in sample sizes and the
population they represent for different variables are due to differences in missing
values. In the bivariate analyses, income inequality was significantly associated
with reporting fair/poor health (P <.05). Among respondents living in states with
the worst income distribution (category 4), 16 percent reported fair/poor health.
In contrast, among those living in states with the best income distribution (cate-
gory 1), 10 percent reported fair/poor health. About 13 percent reported fair/poor
health in the other two categories of income distribution. Primary care was also
significantly associated with reporting fair/poor health (P < .01). The mean
PC/population ratio was 8.87 primary care physicians per 10,000 population for
respondents reporting fair/poor health, but 9.06 per 10,000 population for those
reporting good/excellent health.

Most sociodemographic characteristics were also significantly associated with
self-rated health. Females, elders, racial/ethnic minorities, those with lower edu-
cation level, the unemployed, the low-income, those with income below the
poverty level, the uninsured, the less healthy (measured by the SF-12), and
smokers were more likely to report fair/poor health than were males, younger
people, whites, those with higher education level, the employed, the high-income,
those with income above the poverty level, the insured, the more healthy, and non-
smokers, respectively (P < .01). The sociodemographic characteristics demon-
strating the greatest disparity in reported health were education, employment, age,
income under the poverty level, and race/ethnicity. Among those with less than
12 years of education, 36 percent reported fair/poor health; among those with
more than 16 years of education, less than 7 percent reported fair/poor health.
Also reporting fair/poor health were 27 percent of the unemployed, but less than
9 percent of the employed; 28 percent of the elderly (age 65 and over), but less
than 5 percent of those under 18 and 13 percent of those age 18 to 64; 25 percent
of those with below-poverty income, but less than 9 percent of those with
above-poverty income; 22 percent of Hispanics, 17 percent of blacks, and
15 percent of native Americans, Asian/Pacific Islanders, and other minorities,
but less than 11 percent of whites.

Table 2 presents the multivariate odds ratios for the effects of income inequality
and primary care on self-rated health. Both income inequality and primary
care were significantly associated with self-rated health. The odds ratios of the
Gini coefficient for income inequality show a gradient relation between income
distribution and self-rated health. Compared with respondents living in states
with the worst income distribution (category 4), those living in states with the
best income distribution (category 1) were 1.87 times more likely to report
good/excellent health (P < .01). Those in categories 2 and 3 were 1.44 and
1.38 times more likely to report good health (P < .01). The odds ratio of the
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PC/population ratio indicates that every additional primary care physician per
10,000 population was associated with a 5 percent increase in the odds of reporting
good/excellent health.

The effects of income inequality and primary care were attenuated somewhat,
although remained significant, after including the sociodemographic covariates
in the analysis (Table 2). There remains an increased odds of 33 percent of
reporting good/excellent health for those living in states with the best income
distribution (category 1) compared with those living in states with the worst
income distribution (category 4). An additional primary care physician per 10,000
population was associated with a 2 percent increase in the odds of reporting
good/excellent health. The sociodemographic covariates significantly asso-
ciated with reporting good/excellent health were white race/ethnicity (relative to
minority), higher education (relative to lower education), income above poverty
level (relative to income below poverty level), privately insured (relative to
uninsured or publicly insured), and nonsmoking. Sex, employment status, and
employment type were no longer significant after adjusting for other socio-
demographic characteristics.

DISCUSSION

The findings of this study corroborate those of other studies using different
variables at the state and Metropolitan Statistical Area levels: both income
inequality and primary care were significantly associated with the health indicator
(27, 28). The distributions of income and primary care in states are significantly
associated with individuals’ self-rated health, after adjusting for confounding
individual variables. We found, after controlling for individual covariates, that
those living in states with less income inequality are 1.2 to 1.3 times more likely
to report good/excellent health than those living in states with greater income
inequality. The adjusted odds ratios of the Gini coefficient of income inequality
are comparable to, although slightly higher than, those obtained by Kennedy and
colleagues (32): 1.16to 1.33 versus 1.11 to 1.25. The higher Gini coefficient in our
study reflects a worsening income distribution at the state level in 1996 compared
with 1990-92 (the years of the data used in the study by Kennedy and colleagues).
Both studies found a gradient effect of income inequality on self-rated health:
those living in states with a lower level of income inequality are more likely to
report good/excellent health than those living in states with a higher level of
income inequality. The gradient effect was less pronounced in the complete
model, although those living in states with the highest level of income inequality
are more likely to report fair/poor health than are those living in states with
lower levels of income inequality. The similar results from the two studies, using
different data sets and covering different years, indicate the robustness of the
finding.
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Table 1

Characteristics of respondents and percentage reporting fair or poor health,
the 1997 Community Tracking Study household survey

Percent
reporting
Sample Population fair/poor
Characteristics size (%) health P value
GINI COEFFICIENT
<0.4038¢ 2,940 19,178,945 (7.28) 10.35
0.4038-0.4313 23,373 107,628,740 (40.85) 12.76
0.4314-0.4590 25,477 105,513,475 (40.04)  12.96
>0.4590° 7,095 31,167,974 (11.83)  15.65 0.04*
PC/POP RATIO®
Fair/poor health 6,967 34,267,832 (11.83) 8.87 (2.60)
Good/excellent health 53,288 229,221,301 (88.17) 9.06 (2.36)  0.00%*
SEX
Male 27,503 128,334,858 (48.71)  11.61
Female 31,382 135,154,275 (51.29)  14.33 0.00%*
AGE
017 10,647 68,350,446 (25.94) 4.70
18-64 41,228 160,118,923 (60.77)  13.28
65 7,010 35,019,765 (13.29) 27.94 0.00%*
RACE/ETHNICITY
Black 6,649 32,835,281 (12.46) 17.10
Native/Asian/Pacific/other 3,480 15,255,266 (5.79) 14.88
Hispanic 5236 29,437,019 (11.17)  21.82
White 43,224 184,607,615 (70.06)  10.69 0.00%*
EDUCATION (years)
>16 5,043 13,858,198 (7.10) 6.74
13-16 19,780 77,961,639 (39.94) 9.20
12 17,467 68,033,947 (34.86) 15.03
0-11 5,955 35,327,934 (18.10)  36.04 0.00%*
PAID WORK
No 17,160 76,390,426 (39.15)  27.30
Yes 31,078 118,748,262 (60.85) 8.59 0.00%*
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Table 1
(Cont’d.)
Percent
reporting
Sample Population fair/poor
Characteristics size (%) health P value
EMPLOYMENT TYPE
Federal government 937 3,623,932 (3.05) 7.43
State government 2,167 7,401,664 (6.23) 8.23
Local government 1,993 7,260,475 (6.11) 8.10
Self-employment 4,129 15,800,607 (13.31) 8.91
Private 21,852 84,661,585 (71.30) 8.65 0.71
HOURLY WAGE
$0.1-4.99 1,726 7,668,986 (6.47) 14.85
$5.00-9.99 10,087 41,567,342 (35.05) 11.55
$10.00-14.99 7,998 30,564,525 (25.78) 6.73
$0015.00 11,226 38,778,822 (32.70) 5.64 0.00**
POVERTY LEVEL
Below 6,985 40,871,807 (15.51) 24.93
Above 51,900 222,617,326 (84.49) 10.82 0.00**
HEALTH INSURANCE
Insured 51,735 227,526,934 (86.35) 12.46
Uninsured 7,150 35,962,199 (13.65) 16.45 0.00**
SF-12 PHYSICAL HEALTH
SCORE
[53.49 (median value) 24,188 102,494,461 (52.51) 29.27
<53.49 (median value) 24,058 92,690,522 (47.79) 1.14 0.00**
SMOKE EVER
No 24,671 98,580,738 (50.69) 13.68
Yes 23,426 95,905,062 (49.31) 18.17 0.00**

“States with the smallest inequalities in income.

States with the greatest inequalities in income.
“Means and standard deviations are reported; the significance is based on #-test.
*P<.05; **P<.01
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Table 2

Odds ratios (95% confidence intervals) for respondents reporting good,
very good, or excellent health

Odds ratio adjusted for

Odds ratio adjusted for primary care and
Characteristics primary care (95% C.I.) sociodemographics (95% C.1.)
GINI COEFFICIENT
<0.4038¢ 1.87 (1.53-2.28)** 1.33 (1.17-1.52)**

0.4038-0.4313
0.4314-0.4590

1.44 (1.21-1.71)%*
1.38 (1.17-1.63)**

1.16 (1.03-1.31)%*
1.27 (1.12-1.43)%*

>0.4590° 1.00 1.00
PC/POP RATIO® 1.05 (1.03-1.07)** 1.02 (1.01-1.04)**
SEX
Male 1.02 (0.95-1.09)
Female 1.00
AGE
7 1.00 (1.00-1.00)
18-64 0.63 (0.57-0.70)**
b5 1.00
RACE/ETHNICITY
Black 0.82 (0.75-0.90)**
Native/Asian/Pacific/other 0.82 (0.69-0.99)*
Hispanic 0.41 (0.36-0.46)**
White 1.00
EDUCATION (years)
~16 2.64 (2.33-3.00)%*
13-16 2.25(2.02-2.49)**
2 1.81 (1.64-2.00)**
0-11 1.00
PAID WORK
No 0.47 (0.10-2.21)
Yes 1.00
EMPLOYMENT TYPE

Federal government
State government
Local government
Self-employment
Private

1.19 (0.84-1.68)
0.96 (0.76-1.22)
0.91 (0.75-1.11)
1.01 (0.85-1.19)
1.00
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Table 2
(Cont’d.)
Odds ratio adjusted for
Odds ratio adjusted for primary care and
Characteristics primary care (95% C.I.) sociodemographics (95% C.I.)
HOURLY WAGE
$0.1-4.99 0.93 (0.75-1.15)
$5.00-9.99 0.84 (0.75-0.95)**
$10.00-14.99 1.05 (0.92-1.20)
$015.00 1.00
POVERTY LEVEL
Below 0.78 (0.71-0.86)**
Above 1.00
HEALTH INSURANCE
Public 0.64 (0.56-0.73)**
Private 1.43 (1.28-1.59)**
Uninsured 1.00
SF-12 PHYSICAL
HEALTH SCORE
[53.49 (median value) 0.04 (0.03-0.04)**
<53.49 (median value) 1.00
SMOKE EVER
No 1.30 (1.22-1.39)**
Yes 1.00

“States with the smallest inequalities in income.
States with the greatest inequalities in income.
*P <.05; **P < .01 for differences from reference group (odds ratio = 1.00).

This is the first study to establish a contextual effect of primary care on
individuals’ self-rated health. Previous ecological studies have demonstrated a
consistent impact of primary care on population health indicators (8, 10, 27, 28),
but none has examined whether the ecological measure of primary care exerts an
independent effect on an individual measure of health. Our study demonstrates
that individuals living in states with a higher PC/population ratio are more likely to
report good/excellent health than those living in states with a lower PC/population
ratio, even after adjusting for socioeconomic determinants of health status. This
mixed-level analysis indicates that the association between primary care and
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health is not likely to be the product of the ecological fallacy. The finding of a
significant association between primary care and self-rated health contributes to
the mounting evidence that specific aspects of health services have an independent
effect in improving population health (1, 49, 50)—in particular, the beneficial
effects of primary care. That socioeconomic status measures attenuate, although
do not eliminate, the effect of both income inequality and primary care on
self-rated health suggests that socioeconomic characteristics remain critical in
influencing individuals’ health. From a policy perspective, improvement in indi-
viduals’ health is likely to require a multi-pronged approach that addresses
individual socioeconomic determinants of health, social and economic policies
that affect income distribution, and a strengthening of the primary care aspects of
health services.

The current study contributes to the literature on relative social position and
health. Although a variety of mechanisms have been postulated to account for the
processes through which income inequality might affect health (51), there is no
convergence on the mechanisms by which the effect occurs. Psychosocial theories
give overriding influence to the psychological effects of income disparities on
groups and individuals in the population. According to these theories, phenomena
such as alienation are the main path of the ill effect on health (8—10). Social capital
explanations hold that social relationships influence health either directly or
through other phenomena. One postulated explanation is that more egalitarian
areas are more socially cohesive, leading to less psychosocial stress and better
health status. For example, Kawachi and coworkers have demonstrated that where
income differences are smaller, people are more trusting of one another and more
likely to participate in communal activities, and this social cohesiveness is linked
to lower overall mortality (52) and better self-rated health (53). Research also
indicates the importance of political context and government policies in deter-
mining inequalities in a society and the level of health of its population (54). The
structure of local government is important in establishing how representative and
responsive authorities are to the needs and demands of all constituencies (55).
These attitudes and structures will affect whether and how government acts
through public policies to moderate social inequalities and, in particular, invest in
education, welfare, public health, and environmental protection—all of which
affect health outcomes.

Virtually all the published studies on the relationship between income
inequality and health either explicitly or implicitly assume that adequacy of health
services is not the mechanism by which income inequality affects health; even
those who propose an important role for the policy context have not included
health policy in their conceptualization. The results of this study suggest that
primary care may serve as one pathway that mediates the adverse impact of
income inequality. Granted, the measurement of primary care in this study remains
crude for it does not capture the unequal distribution or concentration of primary
care physicians across a state or reflect the adequacy of primary care practice by
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primary care physicians. Further progress on the relationship between income
inequality and health will be made by careful consideration of how income
distribution might influence the health of individuals and populations through a
variety of pathways including the provision of primary care as measured by its
cardinal attributes, namely, first contact, longitudinality, comprehensiveness, and
coordination.
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