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Abstract Geographic barriers to accessing timely and appro-
priate primary health care services have been identified as
significant social determinants of health that contribute to
the growing health inequities among Hispanic and Latino im-
migrants in the United States. The purpose of this study was to
examine the geographic factors that serve as barriers to
healthcare access for Hispanic and Latino immigrants in the
southern community of Louisville, Kentucky. Accessibility to
healthcare services was examined using spatial analysis tech-
niques, a Geographic Information System and geographic data
from the U.S. Census Bureau and the Louisville and Jefferson
County Information Consortium. Results from this study in-
dicated that physical location, socioeconomic factors, dis-
tance, and transportation served as barriers to accessing
healthcare services. Findings provide significant implications
for future research and policy-based interventions focused on
eliminating geographic barriers and promoting social and
health equity for the underserved.
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Despite being one of the largest and fastest growing immi-
grant populations in the United States, Hispanic and Latino

immigrant (HLI) populations experience disproportionately
greater health disparities as a result of limited access to
healthcare services. Access to healthcare services among
HLIs has been shown to vary across the U.S., depending on
the geographic location and physical characteristics of the
residential environment [1, 2]. Variations in access have been
identified in several midwestern and southern regions of the
U.S., where local agencies are unable to adequately meet the
unique healthcare needs of growing HLI populations [3–7].
Differences in availability and access to healthcare services
have also been observed in rural communities experiencing
growth in HLI populations, where further limitations in access
relative to geospatial factors exist [8, 9]. These findings pro-
vide evidence of physical segregation of HLI groups, which
leads to social isolation from mainstream community and re-
sources [10]. Harari et al. explored healthcare experiences of
recent Latino immigrants in Midwest communities in which
48 % of HLIs reported feeling social isolation, and lack of
strong social and information networks [7]. Additionally, it
was found that segregated HLI communities located in the
outskirts, bordering metropolitan areas usually, have limited
availability of and access to healthcare services. Living in
isolated communities increases travel time to access services
and demands the need for transportation, which serve as ad-
ditional access barriers.

Limited literature on healthcare access among HLIs war-
rants further research, especially in southern, inland states like
Kentucky where the increasing demands of growing immi-
grant populations continue to overwhelm current health and
social service infrastructures [5, 11–13]. Geographic location
serves as a factor for healthcare disparities as populations re-
siding in central states, inner-cities, and rural areas have the
highest need for improved quality and access to healthcare
services [14]. The National Health Disparities Report found
that populations residing in inner-city and rural areas of south-
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central states like Kentucky are at increased risk for receiving
poorer quality of, and access to, healthcare [14]. As an inner-
city area in the predominantly rural state of Kentucky,
Louisville serves as a prime location to assess health and
healthcare access disparities among HLIs. Although it has
been identified that immigrants experience difficulties in
accessing services in Louisville and surrounding regions,
there is limited demographic and health-related data on
foreign-born populations, specifically on HLIs, which further
impedes the development of strategies to overcome barriers to
access. Therefore, the purpose of this study was to examine
the geographic factors that serve as barriers to healthcare ac-
cess for HLIs in Louisville, Kentucky.

Methods

Setting The setting for the study was Louisville, the largest
metropolitan city in Kentucky that has experienced a recent
influx of HLIs [11]. According to the Migration Policy
Institute, Kentucky is one of the top ten states with the fastest
growing foreign-born population [15]. Roughly 50,000 immi-
grants represent countries from Latin America (38.9 %), Asia
(32.4 %), Africa, (15 %), and Europe (16.5 %). Hispanics and
Latinos are one of the fastest growing immigrant subgroups in
Louisville representing 4 % of the total population [13, 16].
The Hispanic population in Louisville has almost doubled in
size since 2000 from an estimated 12,370 to 23,715 in 2010
[17]. Existing data indicated that Louisville has a large con-
centration of HLI predominantly residing in distinct neighbor-
hood areas such as South Central Louisville and South
Louisville [18] (See Fig. 1).

Statistics on local HLIs are inaccurate and underrepresent-
ed because they do not account for undocumented immi-
grants. Difficulties in obtaining accurate estimates on HLIs
and undocumented immigrants have become a local as well
as national issue [13, 19]. According to the latest estimates by
the Urban Institute, in 2000, 18 % of the Louisville immigrant
community was undocumented, with the vast majority
representing Mexico and other Latin American countries [5].
Despite immigration reform and stricter border enforcement
policies, this number has continued to rise in Louisville.

DataAccessibility to healthcare services was examined using
spatial analysis techniques in a Geographic Information
System (GIS). Geographic Information Systems are collec-
tions of hardware, software, data, and methods for visualizing,
managing, and analyzing all types of geographically refer-
enced data [20, 21]. Using ArcGIS® software and geographic
data from the U.S. Census Bureau and the Louisville and
Jefferson County Information Consortium (LOJIC) [22], a
number of GIS products were derived to demonstrate the spa-
tial distribution and socioeconomic makeup of HLI

population in Louisville; the distribution of primary healthcare
providers and facilities within the study setting; travel times of
HLI populations to acquire health services; and transportation
routes, among other variables. All data were open for public
access, and anonymity and confidentiality were maintained
through de-identification of census data and the use of
geocoded data.

Choropleth mapping of demographic data obtained from
the U.S. Census Bureau was used to characterize the geo-
graphic and social contexts of the HLI population in
Louisville. Choropleth mapping is a thematic mapping tech-
nique where areas are classified on the values of a statistical
variable and shaded proportionally in the map [23]. All data
classification utilized the Jenks Natural Breaks method, which
for n classes, seeks to minimize variance within classes while
maximizing variance between classes [24]. Choropleth maps
were produced to visualize the population of HLIs of both
census tracts and zip codes; and the socioeconomic status of
HLI including median household income, poverty status, ed-
ucational attainment, and English language skills.

In order to better understand the spatial relationship be-
tween the HLI population and healthcare access, the locations
of healthcare services were plotted by geocoding the addresses
of hospitals, pharmacies, pediatricians, dentists, family health
centers (federally qualified health centers), family planning
services, family medicine practices, nurse practitioners, eye-
care providers, general practice clinics, OBGYN practices,
and internal medicine practices. These georeferenced data
were then overlain in the GIS with choropleth maps of HLI
population for visualization and analysis. To demonstrate real-
world access of HLI populations to healthcare, a variety of
network analyses were undertaken using street network data
obtained from LOJIC [22]. Drive-time analysis models travel
time along a street network dataset to produce polygon drive-
time areas around input points were based on given drive-time
numbers [21]. Drive-time maps were produced for hospitals
and family health centers/free clinics at drive-time intervals of
2 min. Resulting drive-time maps were overlain with HLI
population data to demonstrate the variable access to these
healthcare facilities for concentrations of HLIs in Louisville.
Bus route maps were also overlain with HLI population maps
to help identify gaps in public transit for residential concen-
trations of HLIs.

Using GIS technology for the spatial analysis of data sig-
nificantly strengthened this study by providing a mechanism
to visually depict large amounts of census data using maps,
and elucidating spatial relationships that may be obscured
when observed in tabular formats alone [25]. Furthermore,
GIS technology has been identified as an effective measure
to evaluate patterns of primary healthcare access and to exam-
ine health inequities within various geographic settings [26,
27]. The ability of GIS to locate specific health and social
service facilities assists in identifying service delivery regions
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and the demographic characteristics of these regions. These
maps were compared and contrasted with other existing com-
munity maps to provide further insight into HLI populations
that may have been underrepresented in census data.

Results

Geospatial data helped accurately identify the geographic dis-
tribution of HLIs, along with other key socioeconomic factors,
such as poverty, income, education, and language that shaped
both the physical and social positioning of HLI in Louisville.
Using 2010 census data, the physical location of HLIs in
Louisville was mapped according to census tracts in
Jefferson County for this study (Fig. 1). Findings indicated
that HLI populations were predominantly concentrated in
southern neighborhoods of Louisville consisting of census
tracts 56, 90, 120.02, 114.04, 114.05, 113.02, 110.02,
110.04, and 119.06. Surrounding census tract areas also had
a high concentration of HLI and largely represented neighbor-
hood areas of South Louisville, South Central Louisville,
Buechel-Newburg-Indian Trail, and Southeast Louisville
(See Fig. 1). Geospatial data and community maps indicated
distinct concentrations of HLI populations by neighborhoods
and census tracts in Louisville. Findings also revealed that

while HLI populations were predominantly concentrated in
southern regions of Louisville, these groups were also grow-
ing at an increasing rate in northeastern regions of the city.

Thematic maps were also used to demonstrate socioeco-
nomic factors of HLIs such as levels of poverty, income, ed-
ucation, and language. In 2012, the USDHHS estimated the
poverty level at $23,050 (annual income) for a family of four
[28]. The U.S. Census Bureau estimated that from 2007 to
2010, an average of 17.5 % of residents in Louisville were
living below the poverty level [29]. Additionally, 41 % of
Hispanics and Latinos in Louisville had incomes below the
poverty level [13]. Analysis revealed that HLIs living in pov-
erty were primarily concentrated in census tracts 56 and 90,
but were also located in census tracts 112.02, 91.05, 119.01,
119.06, 115.05, and 110.02 (Fig. 2a). Census tracts 56 and 90
are located in the neighborhoods of South Louisville and
South Central Louisville (Fig. 1).

Figure 2b shows the distribution of HLIs in Louisville
based on median household income. It must be noted that this
thematic map was developed using American Community
Survey data from 2005 to 2009 and census tract boundaries
for HLIs based on 2000 census data, due to insufficient 2010
census data on this measure. Geospatial analysis revealed that
the majority of HLIs with household incomes below $26, 509
resided in census tracts 56, 90, 91.03, 119.04, 119.06, 114.06,

Fig. 1 Hispanic and Latino
population by census tract in
Louisville, with neighborhood
boundaries
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110.02, and 115.05 (Fig. 2b). As indicated in Fig. 3,
these census tracts also have a larger number of HLIs
living below the poverty level. South Louisville,
Fairdale, Buechel-Newburg-Indian Trail, and parts of
Highview-Okolona neighborhoods represented the areas
with the lowest levels of income among HLIs (See
Fig. 1). Generally, HLIs with higher levels of income
were shown to reside predominantly in Fern Creek,
Jefferson town, and Northeast Jefferson neighborhoods.
Therefore, HLIs with low levels of income and those
living below the poverty level were primarily concentrat-
ed in southern regions of Louisville as indicated by

geospatial analysis that revealed distinct physical demar-
cations of these populations within identified areas.

Geospatial analysis revealed that distribution of HLIs in
Louisville also varied according to levels of educational at-
tainment (Fig. 2c). Figure 2c shows the percentage of the total
Hispanic populations (18 years and older) with educational
attainment of a bachelor’s degree or higher. Findings revealed
that census tracts with the lowest levels of educational attain-
ment among HLI males and females were scattered across the
city, but were generally located in previously identified south-
ern regions of Louisville. Hispanic and Latino immigrants
residing in eastern regions of Louisville were more likely to

Fig. 2 Indicators of socioeconomic status for Hispanic and Latino population in Louisville, KY
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have a bachelor’s degree, and HLIs living in southern regions
of Louisville were less likely to have a bachelor’s degree. The
distribution of educational levels was shown to correspond
with income and poverty maps, indicating that areas with
less-educated HLIs also had a significant number of HLIs with
incomes below the poverty level.

Language was another demographic characteristic that was
shown to geographically vary across Louisville. Interpretation
of data revealed variations in English language skills among
HLIs (Fig. 2d). Significantly, concentrations of HLIs in south-
ern regions of Louisville were more likely to speak English
not well or not at all. Roughly 20 % to 40 % of HLIs residing
in census tracts 56, 90, 114.04, 114.06, and 118 did not speak
any English at all. Census tracts and neighborhoods with low-
er levels of English proficiency corresponded to highly con-
centrated HLI census tracts with lower income and education-
al levels and higher levels of poverty.

Access to Healthcare Services Geospatial factors that served
as barriers to healthcare access included physical access to
healthcare facilities, traveling distance, and transportation.

The distribution of hospitals significantly diminished in the
southern regions of Louisville with higher concentrations of
HLIs (Fig. 4). There were no hospitals located in major pop-
ulated census tracts in South Louisville, Fairdale, Buechel-
Newburg-Indian Trail, and Highview-Okolona areas, which
were also identified as impoverished regions of the city
(Fig. 4). However, several hospitals were clustered in major
populated census tracts in downtown regions and eastern areas
of the city, where HLI populations were identified to have
higher levels of income, education, and English proficiency
levels.

Similar to the limited distribution of hospitals, the distribu-
tion of other healthcare providers and facilities with Spanish-
speaking services such as pediatricians, dentists, family health
centers, nurse practitioners, and OBGYN practices was scarce
in southern regions of Louisville (Fig. 3). Figure 3 depicts the
physical location of healthcare facilities that offered interpret-
er services targeted at Spanish-speaking patients. Pediatric and
dental services were dispersed across the city; however, fam-
ily health centers, OBGYNs, and nurse practitioners were
concentrated in northwestern regions of the Louisville. It is
important to note that although there were family health

Fig. 3 Distribution of healthcare
facilities for Hispanic and Latino
population in Louisville
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Fig. 4 Louisville hospital locations and Hispanic and Latino population by census tract
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centers located in South Louisville, there were no centers lo-
cated in the Buechel-Newburg-Indian Trail and Highview-
Okolona, which also had a large number of HLI populations
living in poverty. Additionally, there were no health services
in the census tracts that were identified to have higher concen-
trations of HLIs living in poverty and with limited English
proficiency. Discrepancies in the physical location of medical
services relative to areas with significant HLI populations
were indicative of limited physical access to medical services
and inability of healthcare facilities to expand services for HLI
populations residing in areas of need.

Figures 3 and 4 indicated that there were no hospitals
and few family health centers conveniently located in ma-
jor HLI-populated census tracts. Drive-time/distance mea-
sure maps (Figs. 5 and 6) indicated that several census
tracts in southern Louisville regions were the farthest
away from accessing hospital services. Figure 5 illustrated
that HLIs residing in South and South Central Louisville
areas had to drive an average of 4 to 8 min to access
hospital services, while HLIs in Fairdale, Buechel-
Newburg-Indian Trail, and Highview-Okolona areas had
to drive anywhere from 6 to over 10 min to access a
hospital.

Figure 6 indicates that drive-times to accessing family
health centers were also relatively faster for HLIs residing in
South and South Central Louisville and for Fairdale areas
when compared with those in Buechel-Newburg-Indian Trail
and Highview-Okolona neighborhoods. These findings pro-
vide evidence for the increased distance and travel time re-
quired for HLI populations in southern regions to access af-
fordable or free medical services at family health centers or at
the free clinic.

Although several healthcare facilities may have been
located within southern regions of Louisville, many HLIs
did not have adequate transportation to access these ser-
vices. Hispanic and Latino immigrants in Louisville re-
lied heavily on the local bus system or Transit Authority
of River City (TARC) as their main means of transpor-
tation. The TARC bus system was frequently used by
many community members, especially for those with
low-income and living in poverty. However, findings in-
dicated that TARC services had limited routes and sched-
ules in highly concentrated HLI regions of southern
Louisville (Fig. 7). Therefore, limited bus routes served
as an additional transportation barrier to accessing health
services, especially to hospitals and other medical

Fig. 5 Drive-time to hospitals for
Hispanic and Latino population in
Louisville
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services that were not centrally located in southern re-
gions of Louisville.

Discussion

Geospatial analysis and community maps indicated that geo-
graphic factors such as physical location, distance, and trans-
portation played a significant role in shaping the barriers to
healthcare access for HLIs living in highly concentrated
southern regions of Louisville. Hispanic and Latino immi-
grant communities were predominantly concentrated in south-
ern regions of Louisville, with distinct socioeconomic charac-
teristics such as higher rates of poverty, linguistic isolation,
and lower educational and income levels. Similarly, the
Louisville Metro Health Equity Report indicated that southern
regions of Louisville, which had the lowest life expectancy
rates, also had the highest levels of poverty and crime [18].
Correspondingly, these southern regions with higher concen-
trations of HLIs had fewer affordable medical service facili-
ties, such as family health centers and/or free clinics. Facilities
that provided interpreter services for the Spanish-speaking
population were not centrally located in areas of need, and

HLIs had to travel longer distances to acquire healthcare ser-
vices at these locations. Furthermore, limited bus routes and
transportation served as additional barriers to accessing
healthcare services for HLI communities with the highest need
for affordable and linguistically competent services.

Consistent with the review of literature, geospatial
analysis, and community mapping results indicated that
geographic location and physical characteristics of the en-
vironment had significant effects on healthcare access for
HLIs in Louisville [4, 30]. Midwest and southern regions
of the U.S. with relatively newer populations of HLIs and
other immigrant groups were identified in the literature as
having substantially greater geospatial limitations to
accessing health services, resulting in physical segrega-
tion and feelings of social isolation from mainstream so-
ciety and resources [3, 6–10]. Similarly, the physical seg-
regation of HLIs in this southern, urban community was
evident in geospatial analysis, revealing that these com-
munities were also had lower income, educational, and
English proficiency levels; access to fewer health re-
sources; longer travel times to healthcare facilities; and
limited bus routes for transportation to provider locations
when compared with other regions of the city.

Fig. 6 Drive-time to family
health centers and free clinic for
Hispanic and Latino population
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The literature indicated that geographic location serves as a
factor for healthcare disparities, especially among populations
residing in central states, inner-cities, and rural areas that have
the highest need for improved quality and access to healthcare
services [14]. In order to assess variations in healthcare quality
and access disparities across states, achievable benchmark
methods that recorded the Bfrequency with which states per-
form in the top 10% of states and contribute to the achievable
benchmark^ were examined [14, p. 10.] Data revealed bench-
mark states were least often found in the East North Central,
East South Central, and West South Central regions of the
U.S. Kentucky and its surrounding states, which belong to
the East South Central division of the U.S., fell in the third
lowest quartile that represented the smallest number of bench-
mark measures. Within these regions, subdivisions that placed
populations at further risk for receiving poorer quality of, and
access to healthcare include inner-city and rural areas.
Significant disparities in access to care were found among
residents in large inner-cities, micropolitan areas, and noncore
areas. Similarly, as an inner-city area in the south-central state
of Kentucky, the geographic location of southern Louisville
placed HLIs at high risks for experiencing poorer health

outcomes related to the social determinants of healthcare ac-
cess. Consistent with findings from previous studies examin-
ing barriers to access among HLIs in Louisville, findings from
this study indicated that geospatial factors such as long dis-
tances and limited transportation were also seminal in shaping
barriers to healthcare access for this population [4, 5, 30].

Research findings provided several implications for
healthcare system reform in Louisville that promotes equitable
access to healthcare services for HLIs. As indicated through
geospatial analysis of data, few healthcare facilities and
health-related services were available in southern regions of
Louisville with higher concentrations of HLIs. Geospatial fac-
tors such as distance and transportation served as barriers to
healthcare access indicating the need for increased presence of
healthcare facilities within these underserved regions. The
National Council of La Raza recommends the expansion of
federally qualified health centers, free and affordable health
clinics, and hospital services through charity care and other
community benefits [31]. Additional facilitators to overcom-
ing geospatial barriers to access in geographically underserved
areas include the expansion of infrastructure through en-
hanced affordable and convenient public transportation [32].

Fig. 7 TARC bus access for
Hispanic and Latino population in
Louisville
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Expanding healthcare services in these areas requires the
equal distribution of healthcare providers who have the ability
serve disadvantaged HLIs in culturally appropriate ways.

It is imperative to increase the presence of healthcare pro-
viders, especially advanced practice nurses and licensed pri-
mary healthcare providers, through private offices, clinics, and
other healthcare facilities in underserved urban communities.
Over the years, research has indicated that expanding the role
of nurse practitioners has established them as a significant
source of primary healthcare in community health clinics
and nurse-managed health clinics across the U.S., serving over
20 million patients yearly [33]. Nurse practitioners also work
in diverse healthcare settings such as physician practices,
managed care facilities, retail or convenient care clinics, pro-
viding them with the ability to expand healthcare services in
underserved areas. Research indicated that nurse practitioners
are more likely to practice in undeserved, lower income areas
and predominantly serve minorities and uninsured patients,
which is indicative of their ability to promote healthcare ac-
cess for disadvantaged immigrant groups such as HLIs
[34–37]. Therefore, it is recommended that healthcare systems
and other social systems work in collaboration to increase the
presence of such clinics in southern Louisville, to improve
access to vital primary healthcare services for this disadvan-
taged population.

This study serves as a basis for future research examining
the impact of geographic location and place on healthcare
access among other HLI communities, highlighting the need
to further explore these phenomena on regional and national
levels. Findings from this study may not be valid for other
geographic regions and must be cautiously applied.
Continued research on geographic barriers to healthcare ac-
cess among HLI subgroups in different settings is warranted.
This will provide insight on ways to address contextually
based geographic and other social determinants of healthcare
access in order to appropriately inform and enhance interven-
tions and policies aimed at reducing health inequities among
HLI groups.

Geographic location has been shown to be an influential
social determinant of health and healthcare access for certain
underserved populations, such as HLIs. In utilizing GIS, this
study was able to analyze and concisely depict large amounts
of pertinent geographic and demographic data. Study findings
provide significant implications and recommendations for fu-
ture interdisciplinary and collaborative research in nursing,
health services research, and GIS studies focused on establish-
ing methods to examine the association between place and
disparities in healthcare access and utilization. Future studies
must focus on establishing systematic and continuous ways to
assess geographic factors that serve as both barriers and facil-
itators to healthcare access for underserved, marginalized
groups [38]. Furthermore, such research can be effectively

utilized to inform interventions and policies aimed at promot-
ing social and health equity.
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