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Abstract

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 Chicago. 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 identified 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 initiation 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.
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1. Introduction

Underserved women disproportionately die from breast cancer [1, 2] In 1990, Dr. Harold
Freeman introduced patient navigation as a potential solution to reduce disparities through
addressing patient-level barriers 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 technological advances in breast cancer care [8-10]. PNRP and other efficacy
studies have subsequently demonstrated navigation is effective for improving breast cancer
care uptake and time to diagnostic resolution [11-22].

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 reported assessing 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 Underserved Area designated communities [23]. Such communities frequently
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
differential 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 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 intervention efficacy. The
main objectives were to assess: 1) if navigation improved recommended breast cancer care
uptake (screening or diagnostic mammography) and time to diagnosis following an
abnormal 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 diagnoses (i.e., multiple episodes of screening).
Thus, we also planned secondary 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.
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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 control). As described above, the primary
objectives were to assess the efficacy of navigation and how it might vary by macro-level
factors (i.e., MUA designation). The primary predictor was study arms — intervention
(navigation) and control (usual care) groups. Primary outcomes were uptake of initial
recommended breast cancer care and time to diagnostic resolution. Secondary objectives
were to examine the efficacy throughout the continuum among women ultimately diagnosed
and ultimately not diagnosed with breast cancer. Figure 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 National Institutes for
Health-funded Centers for Population Health and Health Disparities (CPHHD) [24]. The
model is a multilevel, transdisciplinary 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 inequities 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., demographic, intrapersonal, interpersonal).

In the context of PNMUA, patient navigators were expected to improve 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. Figure 2 depicts these conceptualizations.

We had two primary hypotheses. First, study arms were expected to differ in breast cancer
care uptake and diagnostic resolution, theoretically due to the intervention’s effect on
proximal determinants. Navigated 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 evaluating navigation’s effects on cancer care uptake and outcomes [12-14]. Second,
macro-level, intermediate determinants — specifically residential MUA status - were
theorized to serve as effect modifiers. Based on earlier findings related to MUA status and
neighborhood characteristics overall [25-27], we hypothesized that navigated women would
have greater breast cancer care uptake and shorter time to diagnostic resolution in
neighborhoods designated MUAs and neighborhoods that were eligible but not designated as
MUAS, but not necessarily in neighborhoods that were not ineligible to be MUAs.
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2.3 Settings

PNMUA was conducted from June 2011 through June 2014 in three hospitals (A, B, and C)
in South Side of Chicago, Illinois. All three hospitals were situated in MUA designated areas
that exhibit high levels of concentrated poverty and racial segregation [28].

2.4 Navigator Staffing and Training

A total of eight navigators were hired as paid employees at one of the three hospitals.
Navigators were lay health workers and residents within the communities in which their
hospital was located. The navigators were hospital employees giving them access to the
medical record data. Prior to interacting with patients, navigators attended a three-day
training conducted by Dr. Calhoun, that covered 10 modules taught using adult learning
strategies [5]. Pre/posttest assessment was used to evaluate the navigators’ knowledge. A
posttest score of 70% on each module was required for passing, and navigators were
required to repeat the modules until they received a passing score [5].

2.5 Ethics Committee Approval

All study materials and processes were in accordance with the Code of Ethics of the World
Medical Association and were approved by the University of Illinois at Chicago Institutional
Review Board. Approved materials and processes included informed consent, intervention
activities, and surveys completed during navigator-participant interactions; waivers of
informed consent for control participants; and HIPAA waivers of authorization for medical
record abstraction. More detailed information pertaining to informed consent and patient
details are described in the context of study processes, as per Sections 2.6 and 2.7.

2.6 Eligibility
Navigators daily worked in hospitals to identify eligible participants from hospital lists of
new patients who had been referred for a mammography appointment. Eligibility criteria
included: 1) female patients, 2) age 18 or older, 3) who were not pregnant, 4) with initial
referrals from a primary care provider for a screening mammography or a diagnostic
mammography based on an abnormal clinical breast exam. Our age criterion is considerably
different than screening guidelines for women of average risk [29, 30], because PNMUA
was designed to assess the efficacy of navigation for all women who may undergo diagnostic
mammography, including younger, symptomatic women. We note that this population in
particular needs to be represented in trials such as this one, given their higher risk of breast
cancer morbidity and mortality [31]. Patients were excluded if they had not been referred for
screening or diagnostic mammography from primary care. To avoid confounding, patients
who were already in process of diagnostic services following an abnormal screening
mammogram when the study began also were excluded from participation.

2.7 Randomization

We employed a post-randomization consent design, wherein women were assigned to study
arms before informed consent was obtained. All eligible patients were randomly assigned to
either the intervention group (patient navigation) or the control group (usual care) using

computerized patient identification numbers generated in SAS at the beginning of the study.
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Randomization was 1:1 control/navigation for hospitals A and B. Due to the large number of
women at hospital C, randomization was 3:1 control/navigation. Treatment assignment was
masked to health care providers and investigators.

2.8 Intervention arm (Navigation)

Navigators served as proactive patient advocates to assist patients in overcoming proximal
barriers to accessing care.

First contact—Navigators made up to a maximum of 10 attempts by phone to initiate
contact before the initial provider-referred appointment within two days of women’s
scheduled appointments. For those successfully contacted by phone prior to the initial
mammaography appointment, navigators first offered a brief description of the study,
obtained informed consent, and administered baseline surveys. Subsequently, navigators
utilized a “teach back” method, wherein navigators provided information about the
upcoming appointments (e.g., procedures, time/date and location of appointment) and
encouraged patients to report their understanding of this information and ask questions, if
they had any questions, about their upcoming appointments. Patients were also provided
with contact information for navigators and were able to initiate contact at any point they
chose during the study. Navigators identified and addressed specific proximal or patient-
level barriers women had concerning their upcoming appointments (e.g., healthcare access,
knowledge, worry). If women were successfully contacted two days prior to the
appointment, the navigator called again to remind the patient about the appointment and re-
assessed any potential barriers to compliance. For patients who were not able to be contacted
by phone, a navigator met the patient at her appointment, explained the study, obtained
written informed consent for interested patients, and administered baseline surveys. Women
were subsequently provided with contact information for navigators and were able to initiate
contact at any point they chose during the study.

Initial recommended mammography visit—For all navigated women, at the
appointment, the navigator provided an abbreviated version of services described above,
wherein they assessed if the patient had any questions, provided education and information,
and discussed how the results of the exam would be communicated to the patient. If the
patient had any questions for the clinical staff, the navigator assisted the patient in writing
down the list of questions to ask the appropriate clinical provider. In addition, navigators
tracked women’s adherence to this initial appointment and contacted patients who missed
this appointment to identify and address any barriers specific to these appointments. In
addition, the navigator worked to ensure that the system delivered results to the patient and
the patient understood the results in terms of the treatment protocol that they should follow
(e.g., annual rescreening, follow-up with diagnostic testing, or treatment initiation).

Subsequent contact—Navigation services provided during subsequent contacts were
identical to that described above (e.g., teach back method, assessment of barriers). The
timing of contact depended on women’s mammography results. For women who attended
their initial appointment and obtained a normal or benign result (BI-RADS 1 or 2),
navigators provided phone- and mail-based reminders concerning recommended follow-up

Contemp Clin Trials. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Molina et al.

Page 6

screening within a few months of the recommended date for them to obtain that care (e.g., a
year or two).

Navigators attempted to contact women immediately if they received an abnormal result (BI-
RADS 0, 3, 4, 5). In addition to navigation services, navigators administered surveys
pertaining to diagnostic care (e.g., perceived self-efficacy during care; communication about
abnormal results). Contact was largely phone-based, although some participants received in-
person assistance, depending on their specific needs. Women with abnormal results were
tracked and contact was attempted and maintained until diagnostic resolution was achieved.
Contact was conducted by mail, phone, and in person, as was preferred by the patient. For
women with a definitive non-cancer diagnosis or false positive result, navigators provided
phone- and mail-based reminders concerning recommended follow-up screening identical to
what is described above.

For women who received a definitive breast cancer diagnosis, women were followed and
navigated throughout the entirety of their treatment. Similar to diagnostic care, women
undergoing treatment maintained contact with navigators by mail, phone, and in person,
depending on their preferences. Navigators continued to provide health education; address
financial barriers to treatment, such as assisted with applying for Medicaid/Medicare;
provide psychosocial support; remind patients of their appointments; help patients
reschedule missed appointments; address interpersonal factors resulting in patients’ refusal
of treatment; and to identify and address if treatment options were not offered. In addition to
navigation services, navigators administered surveys pertaining to treatment care (e.g.,
communication about treatment; recommendation and attainment of different treatment
options).

2.9 Control arm (Usual Care)

Women randomized into the control arm received usual care. Most women in the control
arm were “passive controls” and did not interact with study staff throughout initial or
subsequent screening, diagnosis, or treatment-related care. The only available data for these
patients are electronic medical record data. A subset of women randomized into the control
arm (10%) were randomly selected into an “active control” group, based on appointment
date and type of mammography appointment to complete study surveys. Study staff tried to
contact this subset up to 10 times to complete survey questionnaires. Contact was first
attempted to obtain consent and administer surveys prior to the initial appointment. Among
those who did not interact with study staff prior to attending appointments, surveys were
administered during the same day or shortly after attending the initial appointment. Follow-
up surveys were also administered to active control women who obtained abnormal results
and were referred for follow-up diagnostic care and treatment subsequent to a definitive
cancer diagnosis.

2.10 Macro-level factors (MUA status)

Patients in the three hospitals, although predominantly from the hospital neighborhoods,
were from all over the Chicago land area. Patient residential addresses were obtained from
medical records and were then geocoded using a Geographic Information System (GIS)
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software, ArcMap 10.1. Census tract numbers were appended to the residential addresses
and used to obtain relevant 2007-2011 American Community Survey data concerning
neighborhood socioeconomic status and racial/ethnic composition factors [32].

Regarding MUA status, we first identified eligible areas that were designated MUAS by
accessing publically available HRSA data for the calendar year 2009, when the program
began [33]. Second, the MUA Illinois administrator provided the study team with Index of
Medical Underservice (IMUA) scores for all Rational Service Areas in Chicago. The IMU
considers four variables: ratio of primary care medical physicians per 1000 residents; infant
mortality rate; percentage of the population with incomes below the poverty level; and,
percentage of the population aged 65 years or older. The IMU score ranges from 0
(completely underserved) to 100 (least underserved). Areas eligible for MUA designation
should have an IMU value of 62 or less. We used this criterion to identify areas that would
be eligible, but were not currently designated for MUA status. Through these methods, we
were able to classify participants’ residential tracts as: 1) poor, eligible for MUA and
received MUA status during the earlier period (before 1998), 2) poor, eligible for MUA and
received MUA status during the later period (after 1998), 3) poor, eligible for MUA but not
designated as MUA, and 4) affluent, thus not eligible for MUA.

2.11 Study Management

The Principal Investigator (Dr. Calhoun) and key co-investigators (e.g., Drs. Darnell, Kim,
Molina) were responsible for protocol development and implementation and dissemination
of study findings in manuscripts and conference presentations. An advisory board
comprising community partners with years of working experience in breast cancer within
South Chicago consulted with the study team quarterly during the first year of the project
and annually thereafter. Leadership from participating hospitals provided feedback on
intervention development and implementation throughout the study via monthly meetings or
more, as was needed. Simultaneously, the Principal Investigator (Dr. Calhoun) and a staff
member with years of experience in patient navigation oversaw intervention implementation
and engaged in quality assurance with regard to navigation services provided and data
entered by navigators (study logs; surveys). With regard to database management, staff at the
primary academic institution, the University of Illinois at Chicago, developed and managed a
complete study database that leveraged diverse data sources (medical records; publically
available ecological data; survey data; see Table 1). The Principal Investigator and 2-3 co-
investigators oversaw database management via bimonthly meetings with data entry and
biostatistician staff.

2.12 Measures

Table 1 depicts the measures that were used, the data sources for the measures, variable type,
and when the particular measure was collected/abstracted during the course of the study.

2.13 Planned Statistical Analyses

Table 2 re-iterates our primary objectives and links them to the type of model will be used as
well as the outcome and predictors that will be included.
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Primary
objectives To
assess if: Outcomes Predictors Covariates® Analysis Type
navigation Time to
improves mammography
recommended appointment
breast cancer care (days)
uptake (screening
or diagnostic Study Arm? Cox survival analysis
mammography) Time to
and time to diagnosis after
diagnosis following | abnormal result
an abnormal (days)
mammogram
Time to
mammography

navigation effects appointment

depend on patients’ (days) . 34 Cox survival analysis
residential MUA Time to Study Arm*MUA status Hospital site, age, (overall & stratified)5
status diagnosis after race/ethnicity,

abnormal result insurance status,

(days) and neighborhood-

level

Secondary socioeconomic
objectives To status (e.g.,
assess the efficacy poverty)
of navigation
across

Adherence to
different points of screening,
the care continuum | diagnostic care,
among patients and treatment
diagnosed with guidelines
breast cancer (compaosite

score) Study ArmZ Ordinal regression

multiple regular

screening episodes Eﬁig‘&;ﬁ

among patients mammograms

who did not obtain

breast cancer ey ey years
(yes/no)

diagnoses. Logistic Regression

Listed covariates will be included in models. Simultaneously other variables listed in Table 2 may be also be included in
models, depending on preliminary bivariate analyses.

2C0ntroI/UsuaI Care group will be the referent group.
3Aff|uentline|igible MUA status will be the referent group.
4The main effects of study arm and MUA status will be included in these models.

If interaction terms are significant, strata-specific Cox regression models will be run to assess study arm differences for
the different types of MUA status groups.

6F0r this outcome, given ranges differ by age ranges, analyses will be stratified by age group (50-74 years old or other).

2.14 Power analyses

We developed a simulation model to specify hypothesized results for the more complex
primary objective, which concerns interactive effects of MUA status and study arm
differences. The very conservative assumption was made that outcomes in the control group
were equal to 0.40 for all three hospitals and that there was an interaction for treatment.
Then, we simulated 10,000 sets of data were calculated for each to determine a significant
effect for the various coefficients in the model. The results showed power greater than 0.80
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for all parameters of the model for a two-tailed test. In general, Cox regression models are
far more powerful than logistic regression because of the time-dependent nature of the data.
For example, assuming a very low event rate of 0.10, a binary predictor correlated with
covariates at 0.20, and a two- sided test, we are able to detect hazard ratios equal to or
greater than 1.17.

2.15 Missingness and sensitivity analyses

With regard to the potential for missingness, outcome data for women who refused to
participate in the study and women who dropped out of the study will be available from
hospital electronic medical records and will be included in a standard intent to treat analysis.
In the event of significant missingness, we plan to use Full Information Maximum
Likelihood procedures [40] and conduct sensitivity analyses with available empirical data.
Other sensitivity analyses will concern the timing of initial contact with participants (e.g.,
pre- versus at initial appointment) as well as the number of contacts with the navigator to
evaluate dose-response associations.

3. Discussion

Patient navigation has emerged as an important strategy to reduce and eliminate disparities
in screening, diagnosis, care and survivorship of breast cancer. PNMUA is situated to 1) add
to the growing body of literature regarding the effectiveness of patient navigation in
improving screening and time to diagnostic resolution and 2) contribute to important gaps in
the literature related to macro-level factor and longitudinal patterns in recommended breast
cancer care. We believe our study has made several important improvements over previous
studies testing navigation. First, we adopt an individual-level RCT approach. As discussed
above, there are a growing number of individual-level RCTs in the context of navigation and
breast cancer. In response to some previous studies’ limitations, PNMUA is able to leverage
a relatively large sample size and is able to access to medical record data. Second, we have
the ability to examine the interactive effects of navigation and macro-level MUA factors.
Third, our longitudinal study (2011-2014) allows us to assess efficacy across multiple
episodes of cancer care — for both individuals diagnosed with breast cancer as well as those
not ultimately diagnosed with breast cancer. Finally, our study is situated within South
Chicago, an area that has been shown to have particularly poor breast cancer outcomes and
mortality, which makes it well suited for intervention.

Limitations

We acknowledge several limitations to this study. The study draws from a sample of women
accessing breast care at three hospitals located in MUASs of Chicago, thus limiting its
generalizability to women in general who are accessing breast care. As with any longitudinal
intervention study, some amount of attrition is expected due to voluntary drop out, illness,
loss of contact, or seeking care at a different location. Further, while longitudinal in nature,
four years is a relatively small time period in the context of breast cancer screening,
especially current guidelines. Another potential limitation is the method of random
assignment for women in the “active control” group. Participants from both the intervention
group and active control group interacted with navigators. Both groups received information
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about the PNMUA study and completed questionnaires with navigators prior to the initial
appointment. Further, if “active controls’ obtained abnormal results or a definitive diagnosis,
they would have completed surveys and thus interacted with navigators. While ‘passive
controls’ allow for some ability to disentangle whether the effects of patient navigation are
due to the intervention itself or attention from the interaction with navigators, the only data
available for “passive controls’ is limited to medical record and neighborhood-level data.
Also, there is the possibility of contamination between the control and intervention arms
since all study participants were patients at the hospital sites. Contamination may lead to
minimized differences in study outcomes between groups. In any study of health behavior,
there is always the possibility that self-reported health behavior may be over or under
reported. However, most of the data for this study was extracted from hospital electronic
medical records.

Conclusion

In conclusion, results from the PNMUA study will provide crucial information about the
effectiveness of patient navigation on improving adherence to screening and early detection
through timely follow-up of abnormal test results as well as how this effectiveness
potentially varies among women from neighborhoods varying in access to resources.
Further, we will have preliminary data concerning efficacy across different episodes of
cancer care uptake in terms of comparing time to care at screening, diagnosis, and treatment
stages as well as adherence to longitudinal screening recommendations.
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Conceptual Framework for PNMUA.
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