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BACKGROUND:

STUDY DESIGN:

RESULTS:

CONCLUSIONS:

Minority groups in the US have comparatively poorer access to a range of health care services.
Access can be considered a function of opportunity and use and can vary with the level of
segregation within a county. We hypothesized that with varying levels of segregation, increasing
the proportion of the minority population within a county was accompanied by decreasing
levels of access to surgical care.

A cross-sectional analysis was performed on data from the 2004 Area Resource File. Each county
in the US was categorized into one of three levels: most, moderately, or least segregated, using
the Isolation Index. Multivariable linear regression analysis was performed to examine the
association between access to surgical services and proportion of minority population with
varying levels of segregation adjusting for socioeconomic and health characteristics.

In the most segregated counties, each percentage point increase in Hispanic or African-
American population was associated with a statistically significant decrease in outpatient sur-
gery volume (p < 0.0001), ambulatory surgical facilities (p < 0.0001), and number of general
surgeons (p < 0.0001). In the least segregated counties, these associations showed no statistical
significance. A significant increase (p < 0.0001) in the volume of emergency medical visits was
associated with increasing proportions of African-American and Hispanic populations within
the most segregated counties.

In the most segregated counties, an increase in the African-American or Hispanic population
was associated with a decrease in the availability and use of surgical services and an increase in
emergency visits after adjustment for socioeconomic and health characteristics. (] Am Coll Surg

2009;208:1017-1022. © 2009 by the American College of Surgeons)

Healthy People 2010 set a timeline to eliminate health dis-
parities in the US." Attainment of this goal appears
somewhat uncertain as the deadline quickly approaches.
Several studies continue to report that African-American and
Hispanic patients have comparatively poorer access to health
care services.>® This differential in access has been demon-
strated across an array of clinical arenas, including primary
care, antenatal care, breast cancer care, chronic renal failure,
and rectal cancer care.>*” In this report, we broadly consider
access as a function of opportunity and use of health care
IeSOUICEs.
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Improving access, as defined by increasing both oppor-
tunity and use across racial lines, continues to pose a con-
siderable challenge to health policy makers in their at-
tempts to establish equity in the provision of care. These
efforts are compounded by the fact that the reasons fueling
racial differences in medical treatment have been relatively
inconclusive, leading to a number of both clinical and non-
clinical hypotheses attempting to explain the disparities.
These have included, among others, patient preference,
expectations, provider bias, mistrust of the health care
system, referral patterns, access to care, and insurance
status.”®'? A growing number of studies have found evi-
dence for geographic and area effects on health care ac-
cess.''? There is increasing interest as a result, in the effect
of residential location on geographic availability of health
care resources. To our knowledge, this is the first report to
examine the relationship between residential segregation
and access to surgical health care resources.

We sought to examine the effects of segregation on dis-
parities in access to outpatient surgical care and use of
emergency services among minorities at the county level.
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We hypothesized that with varying levels of segregation,
increasing the proportion of the African-American and
Hispanic population within a county influenced access to
surgical care. We examined access as a function of both
opportunity and geographic availability of surgical services
as determined by the number of surgeons and ambulatory
surgical centers in a county and a function of use as mea-
sured by the overall outpatient surgical procedure volume.

METHODS

A cross-sectional analysis was performed on data from the
2004 version of the Area Resource File (US Department of
Health and Human Services, Health Resources and Ser-
vices Administration, Bureau of Health Professions). This
is a nationwide database of health care, economic, and
demographic sources with data from the American Medical
Association, American Hospital Association, US Census
Bureau, Centers for Medicare and Medicaid Services, Bu-
reau of Labor Statistics, Veterans’ Administration, and the
National Center for Health Statistics. The Area Resource
File comprises aggregate data collected from all 3,219
counties in the US." It is the largest such composite health
care data set bearing >6,000 variables of socioeconomic,
health, and demographic details, including those from the
last US census conducted in April 2000. Different geo-
graphic codes are included in the data set, including
Federal Processing Information Standard state code,
metropolitan-micropolitan statistical area codes, urban/
rural continuum code, typology codes, economic area
codes, and region codes, so that the data can be easily
aggregated to higher geographic levels. Sampling error
was minimized as the data from all the counties in the
US were used.

The Isolation Index was used because it is a well-
established proxy for segregation.'* The Isolation Index is a
measure of the probability that a member of one minority
group will come into contact with members of the same
racial group, as opposed to coming into contact with Cau-
casians. This is then compared with residential neighbors
in the same county. It serves as a correlate of the Index of
Dissimilarity, which is the percentage of African Ameri-
cans, for example, who would have to move to achieve a
uniform racial distribution across a metropolitan area.'
The Isolation Index was calculated (as described previo-
usly'®) for the African-American population as shown in
the equation:

Isolation Index for African Americans = >, (B,/B.) X (B/T)

Where i = 1 of N number of census tracks in the county;
B, = number of African Americans in the census tract i;
B o = total number of African Americans in the county;

and T; = total population of the census tract.

The Isolation Index ranges from 0 to 1.0. The higher the
Isolation Index, the more segregated the county. We as-
signed each county to a segregation tertile depending on its
Isolation Index: least segregated (0 to 0.15), moderately
segregated (0.16 to 0.30), or most segregated (>>0.31) in
increasing extent of segregation. For each of the tertiles of
segregation, crude and adjusted analyses were performed to
examine the relationship between racial ethnicity and ac-
cess measured by both opportunity and use of surgical
health care resources with varying levels of segregation.

Opportunity

The dependent variables in the first analysis were consid-
ered a surrogate for opportunity and geographic availability
to receive surgical health care. These variables included the
number of general surgeons and the number of ambulatory
surgical centers per 100,000 population. We also examined
the number of primary care physicians per 100,000 popu-
lation within the county on subset analysis as a surrogate
for the existence of a referral base. The independent vari-
ables were the prevalence of the African-American, His-
panic, and Asian populations in a county. The models were
each adjusted using county-level independent variables for
demographic characteristics (ie, median age, number of
people older than age 65 years per 100,000 [Medicare en-
rollees], gender [proportion of men and women], and pop-
ulation per square mile), and socioeconomic characteristics
(ie, number of white-collar workers, number of privately
insured, and number of people living below the federal
poverty level [$15,670, $18,850, and $22,030 for families
of three, four, and five, respectively] per 100,000, and ed-
ucation [defined as number of people with a high school
diploma per 100,000], unemployment rate, median house-
hold income and managed care market penetration). The
extent of urbanization was estimated using the rural-urban
continuum code.

Use
For each of the tertiles of segregation, the dependent vari-
able used as a proxy for use was outpatient surgery volume
selected to represent surgical health care resource use
within the county. Within the subset analysis, we also ex-
amined the volume of emergency room visits as measured
by the number of emergency room visits per county. This
served as a proxy for use of emergency care facilities. The
independent variables were the number of African Ameri-
cans, Hispanics, and Asians per 100,000 population in a
county and the models were each adjusted for demographic
and socioeconomic characteristics in manner similar to
those examining opportunity.

Unadjusted linear regression analyses were first per-
formed to examine the relationship between each of the
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Table 1. Geographic, Demographic, Socioeconomic, and Health Care Characteristics of the Counties

Variable Mean SD 95% Cl
Population density 2,683 16,675.61 —30,668.22 to 36,043.22
Housing unit density 1,117.5 7,679.264 —14,241.04 to 16,476.04
Rural persons per 100,000 population 58,710 31,620 57,622-59,808
Urban persons per 100,000 population 41,280 31,620 40,191-42,377
Hispanic population (%) 6.42 18.56 6.78-9.06
Caucasian population (%) 84.32 16.50 83.75-84.89
African-American population (%) 8.44 1.42 8.40-8.49

Asian population (%) 0.83 2.11 0.75-0.90
Primary care physicians per 100,000 6 1.2 5.6-6
Ambulatory surgery centers per 1,000 population 0.005 0.017 0.0049-0.0061
Outpatient surgery procedures per 1,000 population 45.3 60.6 43.27-47.47
General surgeons per 100,000 population 6.8 8.9 6.5-7.1

No. of Medicare enrollees per 1,000 population 16,900 5,160 16,781-17,139
Inpatient surgical procedures per 1,000 population 21.6 40.3 20.25-23.03
Emergency room visits per 1,000 population 32,723.7 96,829.6 29,380.6-36,066.88
Median household income ($) 35,403.56 10,643 35,036.1-35,771.02
White collar employees per 1,000 population 228.04 58.73 226.04-230.10

No. of persons living below federal poverty level per 100,000 population* 1,250 560 1,238-1,276

*Federal poverty level of $15,670, $18,850, and $22,030 for families of three, four, and five, respectively.

measures of surgical care access and racial composition
within each tertile of segregation. A multivariable analysis
was then conducted to predict the effect of mean differ-
ences in the proportion of ethnic minorities (ie, number of
African Americans, Hispanics, and Asians per 100,000
population) on the availability and use of surgical health
care resources in a county. We used commercially available
software (Stata Intercooled version 10; StataCorp). Similar
to research conducted by Xirasagar and colleagues,'® linear
regression analysis using ordinary least squares was used
rather than logistic regression to emulate past analyses of
personal-level data from national surveys. We sought to
assess the net effect of the prevalence of ethnic minorities
on the opportunity to access and use surgical health care
resources in a county. The Department of Health and Hu-
man Services uses weighted sequential hot-deck imputa-
tion for missing values in the dataset."”

RESULTS

There were 3,219 counties. These counties had an average
of 60 primary care physicians per 100,000 population, 6.8
general surgeons per 100,000 population, and 90 nurses
per 100,000 population. Median household income per
county was US$35,403 and 1,250 persons per 100,000
persons in the county lived below the federal poverty level
($15,670, $18,850, and $22,030 for families of three, four,
and five, respectively). There were 16,900 Medicare bene-
ficiaries and 10,600 persons with private insurance per
100,000 people per county. Seven thousand per 100,000

had at least a high school education (see Table 1). Minority
racial isolation was highest in the South and in urban areas
and 581 counties had mean isolation indices >0.31 (eg,
Bullock, Alabama [Isolation Index 0.73] and Cook Cou-
nty, lllinois [Isolation index 0.77]). The majority of coun-
ties in the US, a total of 2,273, had indices <0.11 (see
Table 2). This was most common in the West (eg, Napa,
California [Isolation Index of 0.08]) and is consistent with
previous reports.” The areas of greatest segregation also in-
cluded metropolitan areas, such as Chicago and New York,
featuring inner-city ethnic enclaves with low median in-
comes and high costs of living, each of which had segrega-
tion indices in excess of 0.50.

Opportunity

In the most segregated counties, a mean increase of 1% in
either the percentage of African-American or Hispanic
population was associated with a corresponding statisti-
cally significant decrease in the number of general surgeons
(p < 0.0001) and of ambulatory surgical centers (p <
0.0001). There was a decrease in the mean number of pri-
mary care physicians that was not statistically significant
(p = 0.63). The decrease in mean number of general sur-

Table 2. Number of Counties by Level of Segregation
Mean Isolation Index for African Americans

No. of counties

0—0.15 (least segregated) 2,273
>0.16 to =0.30 (moderately segregated) 365
>0.30 (most segregated) 581
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surgical health care resources. This is the first report of the
effect of segregation on access to surgical health care as defined
by both geographic availability and use at the county level.
The increased use of emergency services by Hispanic and
African-American patients has, as described here, been re-
ported in earlier accounts and might reflect the interplay be-
tween insurance status, socioeconomic hardship, lack of access
to primary health care, and geographic absence of resources
within the counties in which they live.*"*

Residential segregation is a longstanding characteristic
of the American social environment. It peaked after World
War II, but has since reduced somewhat with modifications
in housing laws and a comparatively improved economic
outlook for African Americans in particular. Segregation
still remains high and there still persists the concentration
of people of color in certain neighborhoods. It is well-
accepted that segregation affects income, wealth accumu-
lation, and educational opportunities.'* Segregated neigh-
borhoods are often neglected by the larger society and often
have higher levels of poverty and little or no political po-
wer.”” Because African Americans experience the highest
level of residential segregation of any other racial group
in the US, this can contribute considerably to their higher
mortality rates.'"** The majority of African-American and
Hispanic populations in the US live in major metropolitan
areas, often within racially specific inner-city ethnic en-
claves that are highly segregated.”® This residential segrega-
tion might be a fundamental contributor to racial dispari-
ties in health in the US.?

We examined outpatient surgical volume as a proxy for
use of surgical resources as a whole. This is supported by the
fact that the greater number of surgical procedures in the
US are performed in an ambulatory setting.>>** Using out-
patient surgical volume also allowed inclusion of proce-
dures performed at both hospitals and ambulatory surgical
centers. In counties with the most segregation, an increase
by 1% in the resident African-American or Hispanic pop-
ulation resulted in a statistically significant (p << 0.05) de-
crease in availability and use of surgical services that was
not present in counties with the least segregation. The de-
crease in access to surgical health care was accompanied by
an increase in the use of emergency visits in counties with
the greatest segregation on subset analysis. This was not the
case in counties with the least segregation, except for those
counties with a large Hispanic population. Segregation has
been linked with an increased risk of death from prevent-
able causes, all-cause mortality, and infant mortality.™* It
might, in this manner, exert considerable influence on dis-
parities in health care by decreasing geographic proximity
to surgeons, limiting access to providers for referrals, and
decreasing proximity to surgical facilities. In addition, seg-

regation can create a disinclination to seek care far away
from one’s own county and where facilities were not
present, result in sharply defined differential in access.
Conversely, we found that with decreasing levels of segre-
gation, the negative association with availability of surgical
care lost significance. These findings correspond with other
published reports that have demonstrated better access to
care and lower mortality rates in areas of less segregation.

The application of this article lies in its ability to guide
policy makers and urban planners with mandates for af-
fected jurisdictions to make pointed decisions about where
to support the opening of ambulatory surgical facilities
within counties based on racial composition and geo-
graphic location and, in this manner, address potential ar-
eas of need and improve opportunity and use. This allows a
proactive rather than retrospective approach in identifying
those counties suffering from disparities in access, perhaps
even before the deleterious effects had taken root and pre-
vent the compounding of surgical resource maldistribu-
tion. We promote greater scrutiny of residential segregation
as a possible barrier to care and a contributor toward health
care disparities.’® We also advocate the consideration of
access as a function of both opportunity and use and not
one with the exclusion of the other on the premise that
without the opportunity there can be no use.

This work has a number of limitations. First, because it
represents a cross-sectional analysis, we are unable to make
any causal inferences about access to outpatient surgical
care or use of emergency services at the individual level.
Second, as this is an analysis at the county level, it would be
an ecologic fallacy to attribute the characteristics of the
county to the individual. Similar analysis of counties has
been used and reported in earlier accounts in the litera-
ture.'" From a policy perspective, analysis at the county
level makes for a compelling argument for legislators with
municipal and county jurisdiction. These data allow for a
sharper focus on neighborhood racial composition, allow-
ing health policy and municipal planning to better address
geographic availability of health care resources, particularly
in inner-city ethnic enclaves within large metropolitan cit-
ies that have witnessed “white flight” into the suburbs,
leaving behind high levels of poverty, lower levels of edu-
cational achievement, and high costs of living.'*'* We were
also unable to determine the effects of the affluence of
neighboring counties from the variables within the data-
base. Despite the limitations, the study strengths lie in the
use of a large, nationally representative data set with de-
tailed information on demographic and socioeconomic de-
tail at the county level.

We concluded that counties with the greatest extent of
segregation have decreasing access to outpatient surgical
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services as determined by both opportunity (availability)
and use together with an increased use of emergency ser-
vices. This report should guide budgetary decisions and
incentives by health policy makers in their bid to close the
racial health disparity gap and to strive to increase access to
surgical health care across racial lines, particularly in areas
identifiable for being the most segregated. We do not as-
cribe any of the attributes discussed here to the individual,
but instead proffer a plausible direction in which to turn
the policy lens and better focus on a subject matter that will
likely fuel the next wave of health disparity research as
outcomes from surgical outpatient volume as a whole take
center stage.
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