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Background: The Louisiana Breast and Cervical Health Program (LBCHP) provides breast and cervical
cancer screenings at no cost to about 5,000 low-income women per year. LBCHP was designed to increase
access to cancer screenings for low-income women, a traditionally underserved population. A main program
component is the provision of patient navigation services. Patient navigation provides extra layers of patientcentered education and resources to assist with screening completion. Both rural and racial/ethnic minority
populations are underserved and have benefited from patient navigation. The purpose of this study was
to establish estimates of LBCHP’s eligible population and to measure the effect of patient navigation in
reducing racial/ethnic and geographic (e.g., rural) inequities in cancer early detection.
Methods: This study analyzed program data from patients who received navigation services resulting in
cervical and breast cancer screenings between July 01, 2016 and June 30, 2018. We used the combination of
U.S. Census Bureau’s Small Area Health Insurance Estimates 2016 and the American Community Survey
2017 to calculate the number of eligible women by race/ethnicity and by parish (county). We used the 2010
Census to estimate the distribution of the rural population by city and parish. Using patient addresses,
residences were categorized into urban, suburban and rural.
Results: The population of women ages 21–64 years in Louisiana is 1.3 million and almost half (46.7%)
live at or under 250% of the federal poverty level (FPL). The poverty rate is much higher among LBCHP’s
racial/ethnic minorities: 65.1% among Blacks and 58.5% among Latinx as compared to 35.5% among
Whites. To be racially/ethnically equitable, LBCHP would aim to have the following client distribution: at
least 47% Black and 5% Latinx. The population LBCHP served was 47% Black and 18% Latinx. While
27% of Louisiana is rural, only 17% of LBCHP’s women served are from rural areas. In contrast, 61% of
the state is urban, while 72% of LBCHP’s women served live in urban areas. LBCHP’s clients had excellent
follow-up rates after abnormal screening test results with well over 95% of all racial/ethnic groups having
completed follow-up. Latinxs had a higher percentage of abnormal results than Blacks and Whites.
Conclusions: This study showed that LBCHP is achieving racial/ethnic equity in the client population
that is served through patient navigation with LBCHP’s largest reach among the Latinx population. In
addition, once clients receive screening, they have excellent follow-up rates for any abnormalities. Because
LBCHP’s program goals include serving a high number of women, an unintended consequence is that
LBCHP’s rural population is underserved.
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Introduction
Many cancers can be prevented or detected early enough
to be cured. However, not all people have equal access
to prevention and early detection services, leaving
marginalized and underserved populations with the
poorest cancer outcomes. Such populations include racial/
ethnic minorities and rural residents (1-3). Racial/ethnic
minorities are dying of breast cancer at a higher rate than
White women in large part because of late diagnosis (1,3).
Even with the advancements of early cancer detection tests,
racial/ethnic minority women continue to be diagnosed at a
late stage (1,3).
Early detection of breast and cervical cancer is critical to
decrease mortality rates and improve survival outcomes in the
US. In order to address this public health problem, Congress
passed the Breast and Cervical Cancer Mortality Prevention
Act of 1990, which led to the creation of the National Breast
and Cervical Cancer Early Detection Program (NBCCEDP)
at the US Centers for Disease Control and Prevention.
This national program funds all 50 states, the District of
Columbia, six US territories and 13 American Indian/Alaska
Native tribes or tribal organizations (4). With funding
from NBCCEDP, the Louisiana Breast and Cervical
Health Program (LBCHP) was established in 2002 with
the goal of reaching underserved populations. LBCHP
provides no-cost breast and cervical cancer early detection
services to uninsured and underinsured, low-income
women throughout Louisiana. Services include screening
via Pap test and mammogram; diagnostic services such as
colposcopy, ultrasound and biopsy; and patient navigation
to help participants address emotional and logistical barriers
to completing care. LBCHP has 14 clinical provider site
partners administering early detection services across the
state (5). Patient navigation data are collected on all women
who complete their screening.
Similar to most states, Louisiana has undergone
healthcare system changes requiring adaption, innovation,
and flexibility. Louisiana expanded Medicaid in 2016, and
since then, the state has reduced the number of residents
with inadequate health coverage by 50% (6). In order to
adapt to the decrease in uninsured women, LBCHP shifted
the focus of its patient navigation component to better reach
all underserved, low-income women. LBCHP has a total
of 14 patient navigators in 14 clinical provider sites located
in Louisiana’s nine most populous cities (one navigator per
site). Having a patient navigator at each site helps to reduce
barriers to early detection for women in the surrounding
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area. In the past, the navigation focused on low-income,
uninsured women with abnormal screening results for
completion of diagnostic testing and starting treatment;
however, with the decrease in the uninsured rate, navigation
has been refocused to include any woman meeting the age
and income eligibility requirements and needing help with
screening and/or diagnostic services.
Patient navigation is a service provided to individuals
struggling with healthcare system barriers. A patient
navigator is defined as:
“A person who helps guide a patient through the healthcare
system. This includes help going through the screening, diagnosis,
treatment, and follow-up of a medical condition, such as cancer.
A patient navigator helps patients communicate with their
healthcare providers so they get the information they need to make
decisions about their health care. Patient navigators may also help
patients set up appointments for doctor visits and medical tests
and get financial, legal, and social support. They may also work
with insurance companies, employers, case managers, lawyers, and
others who may have an effect on a patient’s healthcare needs.” (7).
The purpose of patient navigation is to reduce barriers
for medically underserved and vulnerable populations
confronting the United States’ complex and sometimes
overwhelming healthcare system (2,8-10). Some of the
most significant barriers include unreliable transportation,
cultural differences, inadequate insurance, shortage of
support systems, and lack of education. By improving
access to early diagnosis and treatment through navigation,
mortality rates decrease and quality of life improves
(3,8). Patient navigation has played an important role in
improving timeliness of diagnosis and access to treatment
and has been shown to improve outcomes for underserved
racial/ethnic minority populations, specifically Black and
Latinx women (2,9). Additionally, navigators can play a
critical role in underserved rural communities where there
often is poor access to healthcare leading to higher breast
cancer mortality and morbidity (10).
In this paper, we explore if LBCHP is addressing health
inequities specifically by examining how well navigation
is reaching subpopulations of underserved populations in
Louisiana, that is, racial/ethnic minority women and rural
residents. Previous papers have identified that low-income
women benefit from patient navigation services, but to our
knowledge, no paper has attempted to measure if racial/
ethnic minorities and rural population access these services
equitably. By estimating the number of women who meet
LBCHP’s eligibility criteria and comparing these data with
LBCHP navigation services data, this paper identifies how
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well LBCHP is reaching specific subpopulations of racial/
ethnic minorities and rural residents by parish (county) and
region and provides a methodology that can be used by
other programs.
Methods
This analysis includes all women who participated in
LBCHP and received patient navigation services at one
of LBCHP’s 14 participating healthcare facilities between
July 01, 2016 and June 30, 2018. To qualify for LBCHP
early detection services, including patient navigation,
women must be between the ages of 21–64 years and have a
household income at or below 250% of the federal poverty
level (FPL). The FPL is a measure assigned by the Census
Bureau. Household income thresholds vary by family size to
determine poverty levels. Often percent of these thresholds
are used by programs to assess eligibility for programs (11).
To match LBCHP’s eligibility criteria of at or below 250%
FPL, the FPL for 2019 was multiplied by 2.5 or 250%. For
a single person household, for example, the FPL is $12,490
which when multiplied by 2.5 gives the eligibility threshold
of $31,225 (12).
Screening services are provided to women who are due
or past due for breast (mammogram) or cervical (Pap test)
screening in accordance with United States Preventive
Services Task Force recommendations; diagnostic
services are provided to women with a recently abnormal
mammogram or Pap test and/or women whom present
with symptoms. Between July 01, 2016 and June 30, 2018,
LBCHP served 5,431 women with 4,007 mammograms and
1,439 Pap tests.
To be considered navigated, women had at least one
barrier identified and had a minimum of two contacts with
a program navigator to resolve the barriers that resulted in
screening or diagnostic services. Barriers are grouped into
the following categories: uninsured, needing information/
education, limited or inflexible appointment times, long
wait times, financial distress not related to insurance, and
not speaking English. The patient navigator identifies these
types of barriers using a barriers assessment in person or
over the phone. Once barriers are identified, the navigator
is able to personalize each patients’ path to screening or
diagnostic services completion. Demographic information
(e.g., age at service, race/ethnicity and residential address)
and medical information (e.g., breast and cervical screening
tests, results and diagnoses) from LBCHP patient records
were used in this analysis. We calculated differences
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between percentages of detected abnormalities and
percentages with complete follow-up for each racial/ethnic
group. We assessed statistically significant differences using
a chi-square test (differences across all racial/ethnic groups)
and t-tests for comparisons of percentages between specific
racial/ethnic group; differences were considered statistically
significant at P<0.05.
We used the combination of U.S. Census Bureau’s Small
Area Health Insurance Estimates (SAHIE) 2016 (13) and the
American Community Survey (ACS) 2017 5-year file (14)
to calculate the number of eligible women by race/ethnicity
and parish (county). ACS provides a more accurate
estimate of population counts at the parish level than
SAHIE data, but does not provide the population counts
at or below 250% FPL that were needed to estimate the
number of eligible women. Therefore, we used SAHIE
counts to calculate the percentage of the female population
ages 21–64 years at or below 250% FPL by parish, and
statewide percentages at or below 250% FPL by race/
ethnicity (a breakdown by race/ethnicity were unavailable
at the parish level). We applied these poverty percentages
to the ACS base population count estimates (all income
levels) to estimate the number of women ages 21–64 years
at or below 250% FPL by race/ethnicity in each parish.
We used SAHIE to estimate percentages of women at or
below 250% FPL by parish accounting for the varying
poverty rates by race/ethnicity and racial/ethnic distribution
within the parish. This methodology allowed us to create
count estimates of the eligible population by race/ethnicity
for each parish while accounting for different poverty
percentages by race/ethnicity and by parish. The data
were not adjusted for different years represented by the
two sets. Though imperfect, both datasets provided the
most up-to-date estimates at the time of the analysis. In
the case of ACS, a 5-year file [2013–2017] was used to
stabilize small estimates by parish and race/ethnicity, which
includes 2016, the year of the SAHIE data. We assessed
statistically significant differences using a chi-square test
(differences between LBCHP patient navigated clients
and the population at or below 250% FPL) and t-tests for
comparisons of percentages between specific racial/ethnic
group; differences were considered statistically significant at
P<0.05.
We used the 2010 Census Summary File 1 (15) to
estimate the distribution of the geographic mix of the
population by the 336 cities or census designated places
which then were aggregated into the 64 parishes and then
into nine regions (see Figure 1). This file subdivided the
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Parishes
Regions
LBCHP provider cities
Percentage of women at or below 250% FPL
LA total =641,605

31.0–39.9%
40.0–49.5%
49.6–52.9%
53.0–60.9%
61.0–70.2%
LA total =46.7%

Figure 1 Number† and proportion‡ of eligible women. †, eligible women: women ages 21–64 at or below 250% FPL; ‡, women ages 21–64
at or below 250% FPL as percentage of total women ages 21–64 at all income level. FPL, federal poverty level.

total counts within a city and for the parish into three
categories: inside urbanized area, inside urban cluster
(suburban) and rural. These proportions were used to assign
the estimated counts of LBCHP-navigated women based
on their residential addresses into urban, suburban and
rural, which we also aggregated to the parish level. We then
aggregated parish-level data to nine administrative regions
as defined by the Department of Health and Hospitals (16).
LBCHP has at least one clinic in each of these nine regions.
Because the study was not intended, nor should be used
to evaluate individual clinics, the identity of each region
is identified in this article with a randomly chosen capital
letter. We calculated the P values testing the equality of
Blacks, Latinx, rural and suburban proportions who were
served versus not served by region using two sample tests of
proportions at the P<0.05 level.
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Results
Proximity of navigation services to eligible population
The Louisiana population of women ages 21–64 years
is 1.37 million, of which almost half, 641,600 or 46.7%,
qualify for LBCHP based on income estimates (at or below
250% FPL). Figure 1 displays the number of women by
parish (county) who are eligible for LBCHP. The figure
also includes the locations of LBCHP’s navigation services,
which are in 14 clinical provider sites in nine cities. These
nine cities are located within parishes that account for half
of all the LBCHP-eligible population in the state.
High poverty areas and racial/ethnic minorities
Overlaid on Figure 1 is the overall percentage of women
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70%
60%

59.9%

50%
40%

47.4%

45.5% 47.1%
33.8%

33.3%

30%
17.9%†

20%
10%
0%

5.4%

4.3%
Louisiana

Louisiana ≤250% FPL
White

Black

LBCHP navigation clients

Latinx

Figure 2 Distribution of race/ethnicity of women ages 21–64 years by population. †, Latinx percentage for LBCHP navigated clients
statistically significantly higher than Louisiana ≤250% FPL at P<0.0001. Data source: ACS 2017 combined with SAHIE 2016, LBCHP
program data FY2016-2018. FPL, Federal Poverty Level; ACS, American Community Survey; SAHIE, Small Area Health Insurance
Estimates; LBCHP, Louisiana Breast and Cervical Health Program.

ages 21–64 years in the parish who live at or under 250%
FPL. This additional information shows where there
may be higher need. Poverty rates among the 64 parishes
ranged from 31% to 70%. The map shows that the rural,
northeastern part of Louisiana has the highest rates of
women at or under 250% FPL but low population counts.
It is more difficult to reach high numbers women in these
less-populated parishes.
The population of White women ages 21–64 years in
Louisiana is almost double that of Black women (59.9% vs.
33.8%, respectively) (Figure 2). However, the percentage
of the population living at or under 250% FPL is much
higher among LBCHP’s racial/ethnic minorities: 65.0% of
Black women and 58.4% of Latinx women, compared to
35.4% of White women (Data not shown, SAHIE 2016).
These higher poverty rates among racial/ethnic minorities
affect the racial/ethnical distribution of women who qualify
for LBCHP. Because of the disparity in 250% FPL rates
between these two groups, more Black women qualify for
LBCHP than White women (310,322 vs. 285,231) despite
having a lower proportion of Black to White women in
Louisiana (see Figure 2). To reach racial/ethnic equity,
LBCHP participants would need to be at least 47% Black
women and 5% Latinx women, the percentages of the
state population living in poverty represented by these
two groups. The population LBCHP served was not
significantly different among Black women (47% vs. 47%,
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P=0.5959) but was higher among Latinx women (18% vs.
5%, P<0.0001).
Racial equity by region
We analyzed the distribution of LBCHP’s clients’ race/
ethnicity by parish and region. We serve a higher percentage
of racial/ethnic minority women in LBCHP (65%) compared
to the overall racial/ethnic minority eligible population in
Louisiana (49%) (P<0.0001). More specifically, in every
region but three (Region “D”, “E” and “G”), LBCHP serves
a higher percentage of racial/ethnic minorities than the
overall percent in that region (Figure 3, P<0.05). The Latinx
eligible population is particularly well served. LBCHP serves
a statistically significantly higher percentage of Latinx than
the overall percent in that region in five out of the nine
regions (see Figure 3, P<0.05) and significantly lower in 3
out of 9 regions. In Louisiana, Latinx women are 3.3 times
more likely to receive LBCHP navigation services than their
respective proportion in the state (17.9% vs. 5.4%). Among
Black women the pattern is much less consistent with regions
“A”, “C”, “E” and “F” having higher service proportions
and regions “D”, “G”, “H” and “I” having lower service
proportions (see Figure 3, P<0.05). As stated earlier, overall,
Black women do not have a statistically significant difference
in the percentage served by our program than is proportional
to their population in Louisiana.
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Note: statistically significant differences at P<0.05 between the total eligible population and women served by region.
Signifies the Latinx population served is statistically higher than the total eligible Latinx population.
Signifies the Latinx population served is statistically lower than the total eligible Latinx population.
Signifies the Black population served is statistically higher than the total eligible Black population.
Signifies the Black population served is statistically lower than the total eligible Black population.
Signifies the Latinx and Black population combined served is statistically higher than the total eligible of that population.

Figure 3 Distribution of racial/ethnic minorities of eligible population to women served by region. Data source: ACS 2017 combined with
SAHIE 2016, LBCHP program data FY2016-2018. ACS, American Community Survey; SAHIE, Small Area Health Insurance Estimates;
LBCHP, Louisiana Breast and Cervical Health Program.

Rural communities
We examined the rural/suburban/urban mix of LBCHP’s
clients by region (Figure 4) and parish (data not shown).
There were slightly higher rates of suburban women served
in LBCHP compared to the overall eligible percentage in
Louisiana (15% vs. 12%, P<0.05) and no clear pattern by
region. In contrast, there were lower rates of rural women
served in LBCHP compared to the overall eligible percentage
in Louisiana and in every single region (P<0.05). While 27%
of Louisiana is rural, only 17% of LBCHP’s women served
are from rural areas. In contrast, 61% of the state is urban,
while 72% of LBCHP’s women served live in urban areas.
Other than the one region with a negligible rural population
(less than 2%), LBCHP inadequately serves the rural areas.
It is difficult to reach the small populations that live in the
larger rural areas; 11 (of 64) parishes that are more than 80%
rural represent only 4% of the eligible population.

may begin services at screening, but they also may enroll in
the program after screening in order to receive diagnostic
follow-up for abnormal screening results or symptoms. A
higher proportion of clients had abnormal screening results
for mammograms (32%) than for Pap tests (2%). The high
mammogram abnormality rate is likely caused by several
factors: women are referred to LBCHP after abnormal
screenings or with symptoms, rarely or never before screened
women typically have higher rates of abnormalities and
mammograms routinely have higher abnormality rates than
Pap tests. The mammogram results are presented in Table 1. All
racial/ethnic groups had excellent follow-up rates for abnormal
results, and they were not significantly statistically different by
race/ethnicity. The Latinx group had a statistically significantly
higher percentage of abnormal results than Blacks and Whites
(P<0.0001). Of the 4,007 clients receiving mammograms, 89
were diagnosed with breast cancer, and of the 1,439 receiving
Pap tests, 22 were diagnosed with cervical cancer.

Quality of cancer screening and follow-up care
As an early detection program, LBCHP serves women
from screening to the start of treatment, if needed. Women
© Translational Cancer Research. All rights reserved.

Barriers to be addressed
Table 2 summarizes the reported barriers by race/ethnicity
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Note: statistically significant differences at P<0.05 between the total eligible population and women served by region.
Signifies the suburban population served is statistically higher than the total eligible suburban population.
Signifies the suburban population served is statistically lower than the total eligible suburban population.
Signifies the rural population served is statistically lower than the total eligible rural population.

Figure 4 Comparison of geographic mix of population to women served by region. Data source: ACS 2017 combined with SAHIE 2016,
LBCHP program data FY2016-2018. ACS, American Community Survey; SAHIE, Small Area Health Insurance Estimates; LBCHP,
Louisiana Breast and Cervical Health Program.

Table 1 Number and test results of mammograms by race/ethnicity
Test results

White

Black

Latinx

Total

Number of mammograms

1,488

1,466

767

4,007

501

400

325

Number of abnormal results
Percentage of abnormal results

33.7%

27.3%

42.4%

490

396

323

1,276

97.8%

99.0%

99.4%

98.4%

Number of abnormalities with complete follow-up
% of abnormalities with complete follow-up
†

1297
†

32.4%

, statistically significantly higher than Black and White percentages at P<0.0001.

Table 2 Percentage of reported barriers by race/ethnicity and geographic location
Barriers

Race/ethnicity

Geographic location

White

Black

Latinx

Total

Rural

Urban

Total

Uninsured, %

42

28

94

49

24

53

48

Need information (e.g., screening, testing), %

32

31

44

37

22

39

36

Limited or inflexible appointment times, %

33

45

5

32

47

25

28

Long wait times, %

29

44

2

29

44

23

26

Financial distress (not insurance related), %

29

19

2

18

37

19

21

Non-English speaking, %

<1

1

62

12

1

16

14
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and geographic location. Overall being uninsured and
needing information were the most frequent categories of
barriers. Black and rural women expressed more concern
over appointment times and long waits while the majority
of Latinx women expressed concern over lack of insurance
and not being able to speak English.
Discussion
We undertook this work to explore to what extent LBCHP
had been reaching women targeted as most in need of
patient navigation services, as well as reducing health
inequities (3). By using existing public data sources to
estimate the numbers and proportions of women who meet
LBCHP’s eligibility criteria, and comparing these data with
LBCHP services data, we were able to estimate the number
of women who qualify for LBCHP services [641,600], and
determine how well we are reaching specific subpopulations
by parish (county) and region. The large number of women
who qualify for LBCHP services, almost half of the women
in this age group, reflects the overall poverty level of the
state; Louisiana has one of the highest percentages of
population living in poverty (100% FPL) in the US (17).
The results indicate that the program is indeed reaching
low-income women within the two largest racial/ethnic
minority populations in the state: Black and Latinx. Black
women are being served in proportion to their presence
in the population, and the percentage of LBCHP patient
navigation recipients is even higher than the percentage of
low-income Latinx women in the state. LBCHP has more
providers in heavily populated areas, and according to this
analysis, Latinxs are more likely to live in those areas, which
may contribute to this finding. Conversely, the program
is not succeeding as well at reaching eligible participants
in rural areas. When the program began in 2002, LBCHP
focused on providing clinical services in population centers
in order to reach more women given limited funding. There
will continue to be tension between keeping the per woman
cost low, and providing services equitably. However, now
that more women have coverage for clinical services due
to Medicaid expansion, and this analysis demonstrates that
we are not reaching rural women as needed, expanding and
tailoring patient navigation to rural areas will now become a
priority.
The results also demonstrate that LBCHP is providing
successful patient navigation to all women regardless of
location and race/ethnicity. All participants had close to
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100% timely and complete diagnoses and start of treatment
as needed, a key metric for evaluating patient navigation (18).
This is consistent with other studies, such as Markossian
et al., which demonstrated near 100% diagnostic resolution
as compared to 81% resolution for abnormal mammograms
and 70% resolution for abnormal Paps, as well as much
shorter times to resolution in a navigated arm versus
control (19). In comparison, a large national study of
facilities serving vulnerable women found that 90.3% of
women received follow-up after abnormal mammography
and that racial minorities follow-up rates were lower by
5% compared to white populations (20). One of the factors
that may contribute to this result is that LBCHP’s patient
navigation services are embedded in the health providers
that serve potential participants (10). However, as we expand
navigation services to reach more women, especially in rural
areas with no or few providers, we will explore alternative
models of navigation, such as centralized or network-based,
that are suited to the local/regional capacity (21).
Additionally, this analysis will inform other LBCHP
components to improve how we reach minority and rural
women. We will look in underserved parishes with access to
LBCHP’s target populations, and engage new clinical and
navigation providers. Post Medicaid expansion, LBCHP
has been piloting community-based initiatives to navigate
women to screening (22), including working with food
pantries and navigation to screening; these results will help
determine where and how to proceed in a way that will
promote health equity.
The lack of a comparison group is another limitation of
this study. Our data include only women who received some
screening services and navigation. However, the intent was
to analyze the distribution of woman served in comparison
to the distribution of women in the state. Therefore, the
comparisons in this analysis are the state data.
The results indicate that LBCHP has been most effective
in reaching Latinx participants. A next step is to do an
analysis of this success. While it may be a function of Latinx
populations being concentrated in metropolitan areas, there
may be other lessons learned that we can use to improve
LBCHP’s efforts for other women. Reported barriers clearly
differ by group. A future study could focus more on the
specific barriers encountered and navigation services among
different populations, e.g., among racial/ethnic groups.
A limitation of this analysis is that it is conducted on the
parish level; racial/ethnic minority populations do not live
evenly spread across each parish. While parish level data
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is more easily accessed and easier to manage, it does not
provide the best information on where potential participants
live or would need to travel to access services.
Conclusions
We employed a unique analysis to explore LBCHP’s reach
of underserved populations through patient navigation.
This analysis demonstrates that through patient navigation,
an evidence-based intervention for reducing health
inequalities, LBCHP is equitably reaching racial/ethnic
minority populations in Louisiana. LBCHP’s largest
reach is among the Latinx population. In addition, the
quality of patient navigation is equitable across population
groups; once clients receive screening, they have excellent
follow-up rates for any abnormalities. Because LBCHP’s
priorities include serving a high number of women with
limited resources, a majority of services were placed in
population centers around the state creating an unintended
consequence of underserving the rural population.
The results of this analysis will serve as the basis for
ongoing, incremental changes in program planning,
implementation and evaluation of patient navigation
services, as well as other program activities. Having the
estimated counts of both the number of women eligible for
LBCHP and the number served by parish and race/ethnicity
will help the balance between keeping the per woman cost
low and providing services equitably in Louisiana.
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