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Background: The Patient Navigation in Medically Underserved Areas study objectives are to assess if navigation
improves: 1) care uptake and time to diagnosis; and 2) outcomes depending on patients' residential medically
underserved area (MUA) status. Secondary objectives include the efficacy of navigation across 1) different points
of the care continuum among patients diagnosed with breast cancer; and 2) multiple regular screening episodes
among patients who did not obtain breast cancer diagnoses.
Design/Methods: Our randomized controlled trial was implemented in three community hospitals in South Chi-
cago. Eligible participants were: 1) female, 2) 18 + years old, 3) not pregnant, 4) referred from a primary care
provider for a screening or diagnostic mammogram based on an abnormal clinical breast exam. Participants
were randomized to 1) control care or 2) receive longitudinal navigation, through treatment if diagnosed with
cancer or across multiple years if asymptomatic, by a lay health worker. Participants' residential areas were iden-
tified as: 1) established MUA (before 1998), 2) new MUA (after 1998), 3) eligible/but not designated as MUA, and
4) affluent/ineligible for MUA. Primary outcomes include days to initially recommended care after randomization
and days to diagnosis for women with abnormal results. Secondary outcomes concern days to treatment initia-
tion following a diagnosis and receipt of subsequent screening following normal/benign results.
Discussion: This intervention aims to assess the efficacy of patient navigation on breast cancer care uptake across
the continuum. If effective, the program may improve rates of early cancer detection and breast cancer morbidity.
© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Underserved women disproportionately die from breast cancer [1,2]
In 1990, Dr. Harold Freeman introduced patient navigation as a poten-
tial solution to reduce disparities through addressing patient-level bar-
riers and optimizing coordination of care [3,4]. In 2005, the Patient
Navigation Research Program (PNRP) was implemented throughout
the country to assess the potential of navigation to improve cancer
care uptake and outcomes [5]. One PNRP site was Chicago [6,7], which
exhibited increasing disparities due to differential access to technologi-
cal advances in breast cancer care [8-10]. PNRP and other efficacy stud-
ies have subsequently demonstrated navigation is effective for
improving breast cancer care uptake and time to diagnostic resolution
[11-22].
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Gaps however exist. First, with the exception of the Denver PNRP
[17], extant individual-level RCTs to evaluate the efficacy of navigation
have been relatively small (<250 participants total) [19,18,21,20] or
have relied on self-report outcomes [22]. There is a need for more
large individual-level RCTs, especially those relying on medical records,
to confirm the effects of navigation. Second, most studies have not
assessed if and how intervention efficacy may depend on macro-level
factors. This gap is surprising, given navigation programs are more likely
to be located within less-resourced settings, including Medically Under-
served Area designated communities [23]. Such communities frequent-
ly have high percentages of racial/ethnic minorities and exhibit multiple
levels of disadvantage, including high rates of poverty and limited
healthcare access. These communities may thus be particularly in
need of and benefit from navigation services [23], although such differ-
ential effects have been understudied. There is a need to examine how
the efficacy of navigation varies depending on such contextual factors.

To address these needs, we conducted the Patient Navigation in
Medically Underserved Areas (PNMUA) study. PNMUA design
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leveraged the following strengths in response to gaps in the literature:
large sample size; electronic medical record-confirmed outcomes; and
a priori plan to assess effect modification of MUA designation on inter-
vention efficacy. The main objectives were to assess: 1) if navigation im-
proved recommended breast cancer care uptake (screening or
diagnostic mammography) and time to diagnosis following an abnor-
mal mammogram; and, 2) if navigation effects depended on patients'
residential MUA status. Our study had an additional vantage point due
to its longitudinal nature. Most navigation studies concerning the full
cancer care continuum have been qualitative in nature [12]. Little is
known about navigation's efficacy throughout the continuum among
women diagnosed with breast cancer (i.e., screening, diagnostic care,
and treatment) as well as among women who do not receive cancer di-
agnoses (i.e., multiple episodes of screening). Thus, we also planned sec-
ondary analyses to assess the efficacy of navigation across: 1) different
points of the care continuum among patients diagnosed with breast
cancer; and 2) multiple regular screening episodes among patients
who did not obtain breast cancer diagnoses.

2. Study design and methods
2.1. Overview

PNMUA is a large individual-level RCT, which ultimately included
9506 women (3754 navigated, 575 active control, 5177 passive con-
trol). As described above, the primary objectives were to assess the effi-
cacy of navigation and how it might vary by macro-level factors (i.e.,
MUA designation). The primary predictor was study arms - interven-
tion (navigation) and control (usual care) groups. Primary outcomes
were uptake of initial recommended breast cancer care and time to di-
agnostic resolution. Secondary objectives were to examine the efficacy
throughout the continuum among women ultimately diagnosed and ul-
timately not diagnosed with breast cancer. Fig. 1 depicts a simplified

overview of study processes described below, including randomization
and study arm-specific interactions between navigators and
participants.

2.2. Conceptual framework and hypotheses

PNMUA draws from the conceptual model adopted by the eight Na-
tional Institutes for Health-funded Centers for Population Health and
Health Disparities (CPHHD) [24]. The model is a multilevel, transdisci-
plinary approach that takes into account three primary determinants
for understanding how population and individual risk factors interact.
First, the distal determinants are considered fundamental causes of in-
equities and are reflected at the population level (e.g., population social
conditions, policies that affect social conditions, policymaking bodies).
Second, the intermediate determinants are immediate social contexts,
physical contexts, and social relationships in which the distal effects
are experienced (e.g., neighborhood, social networks, pollution). Third,
the proximal determinants refer to individual characteristics (e.g., de-
mographic, intrapersonal, interpersonal).

In the context of PNMUA, patient navigators were expected to im-
prove health outcomes through addressing the proximal determinants
of health. Further, the trial selected the sites for the intervention in
such a way that we could examine moderating effects of macro-level
factors, specifically one at the intermediate determinant level, on our
proximal-level intervention. Fig. 2 depicts these conceptualizations.

We had two primary hypotheses. First, study arms were expected to
differ in breast cancer care uptake and diagnostic resolution, theoreti-
cally due to the intervention's effect on proximal determinants. Navigat-
ed women were hypothesized to be more likely to undergo screening
and diagnostic care in a timely fashion, because navigators are able to
diminish/remove barriers to care (e.g., cancer worry; lack of childcare;
lack of transportation) relative to women randomized to standard
care. This hypothesis was informed by a growing body of studies
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Fig. 1. Overview of PNMUA study processes.
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