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Abstract

Purpose The purposes of this study are to describe oncology patient navigation (PN) program perspectives on: (1) use of
information systems and processes, (2) uses of program data, and (3) desired information system characteristics.

Methods We conducted multi-phase data collection to inform development of the Patient Navigation Barriers and Outcomes
Tool™ (PN-BOT™), a new information management and reporting tool for oncology PN programs. Phase I was a national
online survey of PN staff (n=343) about data practices. Phase Il was a pilot test of a PN-BOT™ prototype with nine PN
programs. Survey results were tabulated. Qualitative analysis identified emergent themes from open-response fields from the
Phase I survey and open-response survey and interview data from Phase II pilot testers.

Results PN program information management practices and systems were diverse and often leveraged a patchwork of untailored
platforms. Navigators used data to inform navigation tasks, service improvement, research, and reporting. Respondents desired a
streamlined, integrated, affordable data system able to minimize data entry burden, meet needs of diverse stakeholders, facilitate
navigation work, readily generate reports, and share information among healthcare team members.

Conclusions Although oncology navigation programs explore diverse solutions, programs struggle to find health information
technologies that sufficiently meet their needs. Information systems designed for oncology PN programs should perform a wide
range of functions: be customizable, affordable, interoperable, and have low data entry burden. Organizations exploring solutions
should invite PN input in decisions. PN-BOT™ was developed as a free Excel-based tool for PN programs responsive to reported
needs.
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Background

Oncology patient navigation (PN) programs have prolif-
erated rapidly throughout the USA as a promising ap-
proach to achieving health equity in cancer care [1-3].
PNs help coordinate care and remove barriers to care [4].
Researchers and practitioners have recognized the
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importance of robust data and metrics for PN program
evaluation, especially as a relatively new field with di-
verse mechanisms of funding and sustainability [5—11].
Capacity to capture high-quality data has been a chal-
lenge. The great diversity of PN programs, lack of stan-
dardized metrics, and varying definitions of concepts
have made cross-program comparisons and generaliza-
tion of outcomes difficult [5, 11-14]. Recommendations
to improve data quality and rigor have included: detailed
reporting of program characteristics, prioritization of
common standardized outcome metrics, use of validated
patient-reported outcomes measures, and shared data-
bases across institutions [5, 12, 14].

Information systems and processes are important to PN
program functioning and evaluation. They systematically
capture, track, and synthesize information about patient
characteristics, navigation interventions, important dates,
follow-up needed, and outcomes achieved [15, 16]. In a
qualitative study, nurse practitioner PNs reported use of
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tracking systems during all phases of care as a means of
interfacing with both patients and the larger care system
[15]. A variety of options exist. Navigators have reported
using chart review templates, spreadsheets, sticky notes,
Outlook alerts, data specialists, both formal and home-
grown software programs, and other processes [15].
Meanwhile, Ajeesh and Luis described a PN module em-
bedded in an electronic health record (EHR) for colorectal
cancer navigation, which had a screening registry, naviga-
tion tracking, and educational tools for data collection, re-
trieval, and support of patient decision-making [17].

Despite the importance to PN research and evaluation,
there has been little targeted assessment of PN information
system practices, needs, and barriers. The technology accep-
tance model theorizes that perceived usefulness and ease of
use predict attitudes, behavioral intentions, and actual use of
information systems [18]. Thus, PN perspectives are critical to
understand. We conducted secondary analysis on data previ-
ously collected through a national PN survey and interviews
with PN staff in order to obtain perspectives on the following
descriptive research questions: (1) What is the landscape of
PN information management systems and processes? (2) For
what purposes do PN programs use data? (3) What informa-
tion system characteristics are important to navigation
programs?

Methods
Study design

Data used in this study were originally collected to inform
development of a new, cost-free, data management and eval-
uation tool designed for oncology PN programs called the
“Patient Navigation Barriers and Outcomes Tool™,” or
“PN-BOT™” (Fig. 1) [19]. PN-BOT™ is a macro-enabled
Microsoft Excel workbook that allows PN programs to enter,
retrieve, and automatically generate reports on client data.
Variable fields are customizable, with the option to capture
information on client demographics, contact information, can-
cer and treatment details, navigator time spent, barriers to care,
services provided, and outcomes. To maximize PN-BOT™’s
responsiveness to PN data needs, we engaged in a year-long
multi-phase formative research process detailed in Fig. 2.

PN-BOT™ development is not the focus of this study;
however, two phases in its development process lent rele-
vant insights to present research aims: (1) a national survey
of PN programs in January 2016, and (2) a pilot test of a
PN-BOT™ prototype to assess real world use from
February to May 2016. Research study activities were
reviewed by the GW Office of Human Research (protocol
#051510), designated exempt, and approved.
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Phase I: national survey

A survey about PN outcome metrics and data practices was
administered using Research Electronic Data Capture
(REDCap), a secure web-based platform [20]. A convenience
sample of PN staff was recruited through professional
listservs, GW Cancer Center social media postings, profes-
sional organization message boards, and email correspon-
dence with personal contacts. Individuals were eligible to par-
ticipate if they (1) identified as a navigator of any type or as
someone with a managing, supervising, or evaluating role in a
PN program; and (2) worked with a US-based PN program
primarily providing cancer services. Informed consent was
obtained from all individual participants included in the study.
As an incentive, respondents were offered entry into a drawing
for $1000 towards professional development. Out of 472 eli-
gible respondents who started the survey, 343 completed the
final section on data practices, containing the multiple-choice
question: “How do you currently collect, document, and track
information needed to provide patient navigation services?” A
total of 111 respondents provided a text response describing
their current or preferred methods of data management or gave
comments in response to the prompt, “Do you have any addi-
tional thoughts or explanations to share regarding how best to
document the value of navigation at your institution?”

Phase ll: PN-BOT™ pilot test

Representatives from nine PN programs across the USA
volunteered to participate in a 2-month pilot test of the PN-
BOT™ prototype. Participants were recruited from those ex-
pressing interest in re-contact in previous data collection
phases and individuals who initiated contact with GW to re-
quest PN evaluation-related technical assistance. Prior to the
pilot, participants completed a web-based background survey.
In open-response questions, pilot test participants were asked
to describe: (1) information systems and procedures currently
in place for documentation and tracking, (2) uses of data col-
lected, (3) planned utilization of PN-BOT™, and (4) addition-
al comments. After at least 1 week of using the PN-BOT™
prototype, one group telephone interview was conducted per
program. All PN staff at each site were welcome to participate.
Each semi-structured interview typically lasted 40-60 min
and included one to five PN staff from the same program (total
n=23). Two interviews were conducted with Pilot Site B to
accommodate staff scheduling conflicts, for a total of 10 in-
terviews. Most pertinent questions included: “What informa-
tion is most important for your program to track and
document?”, “What kinds of reports does your program hope
to generate?”, and questions about anticipated barriers and
benefits to PN-BOT™ use. Pilot test interviews were audio
recorded and transcribed verbatim.
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Fig. 1 Patient Navigation Barriers and Outcomes Tool (PN-BOT™) user interface examples: home menu, data entry form, and automatic report;

downloadable at http://bit.ly/AboutPNBOT

Data analysis

Descriptive statistics for survey participants were obtained
using Stata 13. Secondary analysis of qualitative data began
with identifying sections of the national survey, pilot back-
ground survey, and pilot interview transcripts most relevant
to the present research questions. Qualitative data from all
sources were imported into NVivo 10 and coded together
using an applied pragmatic approach, which Goldkuhl char-
acterizes as “knowledge ...used in action for making a pur-
poseful difference in practice” [21]. A pragmatic approach
prioritizes problem-solving and is not allied with any one
philosophical orientation [22]. While the overarching research
questions were determined a priori, themes were allowed to
inductively emerge.

Coding was conducted by authors SP and YZ, research
staff with backgrounds in public health. SP developed the
preliminary codebook based on initial review of all data using
open coding. YZ independently applied the preliminary code-
book to a subset of responses, and discrepancies were

discussed to revise the codebook. YZ and SP independently
applied the finalized codebook, meeting regularly to discuss
coding discrepancies until agreement was reached. MPC and
SR (principal investigator and qualitative methods expert,
respectively) provided input and reviewed the final code-
book for conceptual soundness. The pilot provided a
natural opportunity for reciprocity and validation of find-
ings with participants. Memos were written to practice
self-reflexivity. Use of multiple data sources allowed for
triangulation [23].

Results

Participant characteristics

Phase I national survey respondent characteristics are detailed
in Table 1 (n=343). Respondents were overwhelmingly fe-

male (91.76%), non-Hispanic (83.58%), and White (82.22%).
Roughly one quarter (26.82%) indicated a supervisory,
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Review and Synthesis of

Academic Literature Administrator interviews

eSemi-structured telephone
interviews conducted with
oncology administrators
(n=25) from programs
housing PN services

«Solicited perspectives on
perceived PN benefits and
ideas for value and impact
metrics

eReviewed and compiled lists of
common barriers to oncology
care, navigation services
provided, clinical outcomes, and
economic outcomes from the
academic literature

eCategorized barriers, mapped
navigator actions to each barrier

Summer 2015

PN Focus Groups

Winter 2016

Spring 2015 Summer 2015

4 virtual focus groups with
clinically-licensed (n=15) and non-
clinically-licensed (n=17) PNs

*PN input on comprehensiveness,
relevance, and organization of lists
of barriers and PN actions

*PN input on early mockup of Excel-
based tool for collecting PN data

staff (n=472)

National PN survey *
*Online survey of U.S.-based PN

*Respondents rated perceived
importance of PNs to various
outcome metrics, and
described data systems and
practices in current use.

Development of PN-BOT
prototype

sExcel-based tool designed to
facilitate collection, retrieval,
and reporting of PN program
data

eDesign and contents informed
by academic literature, PN focus
groups, administrator interviews,
and national PN survey

Final PN-BOT
development and release

eFinal content and design
revisions to PN-BOT
responsive to pilot tester
feedback

Spring 2016

Fall 2015-Spring 2016 Summer 2016

PN-BOT pilot test *

*2 month pilot-test of PN-BOT
prototype with 9 volunteer
PN programs across the U.S.

sTelephone interviews and
correspondence with
program staff for feedback
on real world use

*Data used in present study

Fig. 2 Timeline of multi-phase data collection activities informing development of the Patient Navigation Barriers and Outcomes Tool (PN-BOT)

managing, or evaluating primary role in their oncology navi-
gation program (heretofore referred to as “administrative”).
There was representation from 44 states and the District of
Columbia.

Characteristics of Phase Il PN-BOT™ pilot test PN programs
(n=9) are described in Table 2. Most were hospital or cancer
center based (n = 7). The 23 interviewed PN staff were all female
and included nurse navigators (n=38), administrators (7 = 6),
non-clinical patient navigators (n=5), and other clinically-
licensed navigators (n =4). Pilot sites described motivations for
testing PN-BOT™ such as wishing to explore options for
streamlining current data processes, increasing reporting rigor
and capabilities, and demonstrating program value.

Supplemental quotes in Table 3 illustrate themes. Original
spellings and punctuations are preserved in quotes unless oth-
erwise noted.

PN information systems landscape

Diverse data systems, simultaneous use Among Phase I sur-
vey respondents, Microsoft Excel spreadsheets (46.94%), pa-
per forms (39.36%), and limited use of EHRs (37.03%) were
the most common tools used for data collection. A large as-
sortment of EHR, case management, contact management,
and office productivity platforms were named, including
Epic, Varian, MOSAIQ, Outlook, Word, Salesforce,
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NeonCRM, Cordata, and Nursenav. Over half (60.35%) re-
ported more than one data collection method.

Tailoring issues While a minority of PN programs reported use
of navigation software, typically, information management
systems were not specifically designed to meet the needs of
PN programs. As Pilot Site B described, “Our organization
uses Meditech. Its Oncology Module does not have a
Navigation component, which requires us to utilize an outside
tracking program.” Pilot Site E noted, “Our process is very
disjointed, but the staff find a way somehow to make it work.”

Data systems decisions in flux Several respondents mentioned
transitioning between data management systems and
experimenting to find better solutions. Pilot Site C described
system shopping: “our team is new, just hired my second RN
so we are in the process of establishing metrics, trying to
identify the best software to use. How do we collect data that
is time and energy efficient?” Those operating within larger
organizations were also downstream of organization-wide in-
formation system changes.

PN data uses
Navigation programs tracked a wide variety of variables to

fulfill diverse needs. For example, an administrator at Pilot
Site E described at least seven ways that data was used for
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Table 1 National PN survey participant characteristics (n = 343)
Characteristic Frequency (%)
Navigation setting
Hospital/cancer center/outpatient clinic 273 (79.59)
Non-profit organization 34 (9.91)
Other 36 (10.50)
Primary role
Nurse navigator 139 (40.52)
Supervisor/program manager/evaluator 92 (26.82)
Patient navigator (non-clinical) 64 (18.66)
Community health worker 18 (5.25)
Volunteer/peer navigator (unpaid) 16 (4.66)
Clinical social worker 14 (4.08)
Navigator types in organization*®
Nurse navigators 230 (67.06)
Patient navigators (non-clinical) 142 (41.40)
Clinical social workers 111 (32.36)
Community health workers 53 (15.45)
Volunteer/peer navigators (unpaid) 40 (11.66)
Other 13 (3.79)
Geographic region
South 151 (44.02)
West 80 (23.32)
Midwest 62 (18.08)
Northeast 50 (14.58)
Cancer continuum stage served*
Outreach to get people into screening 167 (48.69)
Screening to diagnostic resolution 180 (52.48)
Diagnosis to treatment 292 (85.13)
Through treatment 266 (77.55)
Post-treatment survivorship 230 (67.06)
End of life/hospice or palliative 146 (42.57)
Cancer type™*
No cancer 43 (12.54)
Any or all cancer 207 (60.35)
Breast cancer 153 (44.61)
Lung cancer 88 (25.66)
Colorectal/anal cancer 76 (22.16)
Prostate cancer 64 (18.66)
Gynecological cancers 61 (17.78)
Other cancers 94 (27.41)

How do you currently collect, document, and track information
needed to provide patient navigation services?*
None 27 (7.87)

Case management software 30 (8.75)
Seamless use of electronic health record™** 83 (24.20)
Limited use of electronic health record™** 127 (37.03)
Microsoft Excel spreadsheet 161 (46.94)
Microsoft Access database 38 (11.08)
Paper forms: given to patients to self-report 55(16.03)
Paper forms: completed by navigator 135 (39.36)
Other (specify) 33 (9.62)
Number of data collection methods in place

0 27 (7.87)

1 109 (31.78)
2 105 (30.61)
3 75 (21.87)
4+ 27 (7.87)

*Multiple selections permitted; categories are not mutually exclusive

**We defined “seamless use of Electronic Health Record” in the survey
as: “Navigation-related documentation is integrated into the patient’s clin-
ical records in the EHR; navigators can directly enter and retrieve infor-
mation from the EHR”

*#*We defined “limited use of Electronic Health Record” in the survey
as: “Navigation-related documentation is separate from the patient’s clin-
ical records in the EHR; navigators may have some access to the EHR,
but still need to manually copy out needed information”

her program ranging from tracking patient screening compli-
ance, to providing appointment assistance, to contributing to
state evaluation and progress reports.

Direct provision of navigation services Navigators used data to
complete day-to-day tasks addressing patient needs: “I keep
notes about time and place and subjects discussed as it help[s]
me track how patient is doing throughout the process”
(Volunteer/ peer navigator, Phase I survey). Many tracked
contact information, cancer care details, or appointment dates
to expedite services and remind patients of appointments.
Navigators with a clinical scope tracked details to generate
survivorship care plans and treatment summaries.

Service and care improvements Navigation staff recognized
the usefulness of data in evaluating performance, identify-
ing gaps in care, and informing improvements to naviga-
tion or cancer center services. For example, an Oncology
Director at Pilot Site H suggested that data revealing high
external referral rates to meet a specific type of patient
need could make the case for “trying to get that service
here closer to home.” Navigation staff also wanted to iden-
tify outmigration trends to improve patient retention, track
performance against national guidelines, and track care
dates to identify delays in care.

Reporting With an eye towards growth and sustainability, nav-
igation programs needed data to demonstrate the value of their
work to others and justify allocation of resources: “we
were able to get a second nurse navigator because we were
able to provide a lot of evidence...as to why that was
necessary...however my task is to go back at the end of
June [with]...metrics that show that this truly was some-
thing that was beneficial to the Cancer program” (Pilot
Site C). Time tracking emerged as an important economic
variable often unavailable in current systems. As a social
worker summarized in the Phase I survey: “The institution
is always looking at finances as the bottom line. Does the
navigator make the hospital money or prevent them from
losing money[?]” PN programs also expressed interest in
supporting Commission on Cancer (CoC) accreditation
and other external reporting.

Research PN data’s importance in contributing to generaliz-
able knowledge was recognized. A few also acknowledged
the need for standardization and uniformity in navigation met-
rics and data collection to help drive the PN field forward.

PN information systems considerations
Several information systems characteristics impacted at-

tractiveness and feasibility of adoption to PN programs,
described below.

@ Springer
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Table 3

Quotations illustrating qualitative themes, Phase I national survey, and Phase II pilot background survey and interviews

Domains and themes

Quotes

PN information systems landscape

Diverse data systems, multiple
simultaneous use

Tailoring issues

Data system decisions in flux

PN data uses
Direct provision of navigation services

Service and care improvements

Reporting

Research

PN information systems considerations

Degree of burden on navigators/facilitation

of navigation work

Ability to meet diverse needs

Affordability

Integration across systems

“Currently the process for capturing and tracking all our metrics is a combination of piecemeal EHR and
paper, and the tabulation and interpretation of the data is labor intensive.” (Pilot Site E)

“We do not have an electronic system specific for navigation and our hospital system uses multiple
systems for various services.” (Admin, Phase I survey)*

“We just began using EPIC in the past few months. Prior to that used a paper process so we are between
the 2 systems. We will be receiving the Beacon module by the end of the year.” (NN, Phase I Survey)

“In the past we had a different EMR that allowed us to capture much more meaningful data on patient
navigation due to the ability to build individual documentation templates which could then provide us
with data by nurse, by type of encounter etc. We can no longer do that as a result of being part of a
system with required standardization that does not always provide us with the same detail” (Admin,
Phase I Survey)

“We’ve been playing around with SharePoint to see if it can serve all of the purposes we need.” (Admin,
Phase I Survey)

“we collect information in order to provide relevant educational materials, assist patients in finding
doctors who have experience with this rare disease so they get the best treatment possible, connect
patients with one another and other resources for support.” (Pilot Site F)

“The data collected from our Excel tracking is used to drive the focus for community education and
outreach on cancer screening and prevention. We also utilize the data to ensure that we are meeting
national guidelines for our cancer care and screenings.” (Pilot Site B)

“they could come here for their chemo and radiation but we lose them for surgery. And I think that’s
important information to know... you start to drill down and figure out why you are losing your
surgical patients” (Pilot Site E)

“We provide general program information to our Board of Directors as well as to our donors in quarterly
and annual reports to show how the program is being accessed by the patient community and the ways
in which we are serving them.” (Pilot Site F)

“We are also experiencing a turnover in Administration which will require us to provide more specific
numbers for navigation services and the downstream revenue we generate since our navigation
program is provided as a complementary service for our patients.” (Pilot Site B)

“We are hoping to get an oncology social worker, so...being able to...show people how much time is
spent on the navigation side of things doing that psychosocial piece...is going to be very beneficial for
us.” (Pilot Site B)

“It will better if we have...universal data to track information for research.” (PN, Phase I Survey)

“This could be an extremely helpful way to make navigation more uniform and to be collecting the same
types of data and things like that across the country and I think it’s just really incredible” (Pilot Site B)

“The research side of our organization would love to be able to find a way to take the treatment
information that’s collected and report on that” (Pilot Site F)

“Many nurse navigators have no clerical support nationally, resulting in them spending time doing
clerical tasks.” (Admin, Phase I Survey)

“So let us just say on follow up dates, for example. If you could sort by follow up date, you could come in
every day and have your to do list for the day.” (Pilot Site E)

“Should be able to use the EMR to document and retrieve information one is wanting to follow - easily
retrieveable [sic].” (Admin, Phase I Survey)

“There are many types of navigation and finding a solution that fits all can be difficult. However, I'm glad
to see that attempts are being made.” (Admin, Phase I Survey)

“Many institutions are not going to invest in a software specifically for navigation - especially if they have
made huge investments in an EPIC type platform. We’ve got to find ways that these large EHR’s can
provide the functionality we need and then vendors need to work to share the best practices that their
customers come up with!” (Admin, Phase I Survey)

“best use would be navigation-specific software that would communicate with EPIC< ARIA and
VARIAN.” (Admin, Phase I Survey)

“We struggle with this as we do not have an electronic system specific for navigation and our hospital
system uses multiple systems for various services. Also, we work with private practices that each have
their own separate systems, which our navigators do not have access. This makes gathering medical
information for patients very difficult and time consuming.” (Admin, Phase I Survey)
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Table 3 (continued)

Domains and themes

Quotes

Ability to run reports

Ability to share data

“Right now we are kind of just doing free flow text notes into our EMR system, when we have a patient or
do something. And I think that that’s not showing any [patient] volume really.” (Pilot Site B)

“We currently document metrics on flowsheets in Epic. We find this cumbersome and not always useful
to the clinical staff. Also, obtaining reports that are meaningful is still a work in progress.” (NN, Phase I
Survey)

“The ability to document appropriate care, quantify it, and spit out forms for statistics, patient care &
education.” (NN, Phase I Survey)

“Having a seamless referral mechanism to nurse navigation in Epic would be great.” (NN, Phase I
Survey)

“I may make a referral to dietary, I may make a referral to palliative care, I may make a referral to a social
worker, I may have to get them transportation. And those are all things that I would just also go in turn
and document in the EMR so that not only I can be the only one to see it, but that it becomes part of
their permanent record if someone calls and said, ‘well you know they never offered me transportation
assistance’ so I document all that so that it’s there, so I did it.” (Pilot Site A)

**Admin” was defined as having a supervisor, program manager, coordinator, or evaluator role for a navigation program; NN, nurse navigator; PN,

patient navigator (non-clinically licensed)

program. In researching them, we found most are too expen-
sive and designed for hospitals. We are a small non-profit
organization.” A hospital-based Phase I survey respondent
also referenced cost as a consideration, especially in light of
recent organizational investments in expensive EHR systems
for non-navigation purposes.

Integration across systems Navigation staff expressed frustra-
tion at a fragmented landscape involving use of multiple
siloed systems: “EMRs need to be more integrated. At
many of our clinics/hospitals each specialty/clinic has
their own EMR that does not ‘talk’ to any of the other
EMRs. This makes it extremely difficult for our naviga-
tors to identify which services patients have had and next
to impossible to produce accurate screening rates from
the EMR” (Administrator, Phase I survey). Such lack
of interoperability increased risk of issues falling through
the cracks and created difficulties with data sharing, con-
tinuity of care, and duplicate data entry.

Ability to run reports Navigation staff indicated strong interest
in the ability to retrieve synthesized reports from infor-
mation entered and identified shortcomings of informa-
tion systems currently in use: “although I document in
the chart, I am not able to really get an accurate report
to prove my worth” (Nurse navigator, Phase I survey).
Data collection fields sometimes lacked the structure to
provide reports in a sufficiently quantitative or detailed
way. Reports sometimes required additional cumbersome
work. As a nurse navigator described in an interview, “I
tend to use my Excel spreadsheet now, and I hand
count things. So to be able to have a system that can
generate reports is going to be extremely beneficial to
us” (Pilot Site E).

@ Springer

Ability to share data Since navigators often work as part of a
medical team with referral relationships, the ability to share
data was important. A navigator at Pilot Site E described, ...
if I put a note into the electronic medical record where the
surgeon, the medical oncologist, they’re on that same system,
they can see exactly the date I met with the patient and what I
discussed with them. It’s all in there, in their EMR.” Data
sharing was important to manage shared patient caseloads
and have accountability.

Discussion

Navigators, tasked with guiding patients through fragmented
healthcare systems, also navigate fragmented information sys-
tems. PN programs are resourceful when they cannot access
ready-made tailored solutions, shopping and experimenting
with a patchwork of imperfect information systems. The data
suggest that information systems with high perceived useful-
ness to PN programs should have the ability to facilitate nav-
igation services, service improvements, reporting, and re-
search. Low data entry burden, high accessibility of entered
data, customizability, affordability, and interoperability were
identified as important characteristics for ease of use. Our
finding that PN programs desired but lacked interoperable
systems was echoed in past health information technology
research [24].

The discovery of diverse data needs was unsurprising,
since PN programs arise out of diverse contexts to meet needs
specific to their institutions and patient populations. Though
PN programs commonly desired information system attributes
like low entry burden and streamlined systems, they diverged
in specific variables desired, types of reports needed, and re-
sources available. It is an ongoing challenge to balance
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standardization and rigor in the field with flexibility and re-
sponsiveness to individual PN program needs. Shortly after
the development of PN-BOT™, the Academy of Oncology
Nurse and Patient Navigators (AONN+) convened a task force
which proposed 35 evidence-based standardized metrics for
use by PN programs to enable comparability across programs
[7, 11]. Metrics spoke to business performance, clinical out-
comes, and patient experience, with clear definitions to pro-
mote consistent operationalization [7, 11]. Others have pro-
posed common cost and patient-reported outcome measures
[9, 12]. Such guidance promotes comparable measurement
while providing a menu of options for PN programs to choose
from to meet their specific evaluation needs. Incorporation of
standardized metrics into information systems designed for
PN programs, with the capability of adding supplementary
context-specific metrics, can further encourage high-quality
data collection in the field.

The final PN-BOT™ product was designed to incorporate
several characteristics considered important to PN program
stakeholders: support of day-to-day tasks, affordability, high
accessibility of entered data, ease of reporting, and
customizability. PN-BOT™ does not currently address inter-
operability needs in terms of EHR integration, but uses an
Excel platform which is common and familiar in office set-
tings. Data entry burden is contextual based on the number of
variables chosen for use within PN-BOT™ and external PN
program documentation obligations. A mobile application de-
signed for PNs was recently developed by Rohan and col-
leagues with promising evaluation findings, reflecting ongo-
ing efforts in the field to find innovative PN data needs solu-
tions [25].

Limitations

Participants reflected volunteer convenience samples. PN pro-
grams with less computer use or connection to professional
networks may have different data management needs and ex-
periences. Since the primary purpose of data collection was to
inform development of a new, free data management tool,
participants may have had especially large unmet data needs,
openness to change, and/or strong interest and opinions on PN
evaluation and metrics. PN programs more satisfied with their
current strategies or less in need of reporting metrics were
likely underrepresented. Therefore, findings may not be gen-
eralizable to all PN programs.

Practice implications

PN programs need flexible, rigorous tools for data manage-
ment and reporting. Information systems designed for PN
programs should integrate seamlessly with other systems
and offer PN-oriented features, such as contact management,
referrals, encryption, information sharing, scheduling and

calendar reminders, and report generation. For programs em-
bedded in larger organizations, open communication between
PN staff and decision-makers about data needs could improve
EHR selection, maximize the utility of existing systems, and
reduce inefficiencies. Since high-quality data is unattainable
without high-quality data entry, it is important to listen to
“front lines” PN staff, value their time as finite, and ensure
that adequate supports are in place. If systems are not user-
friendly, data entry is not perceived as being immediately use-
ful, or burden is unreasonable, navigation staff will be hard
pressed to prioritize and effectively use information systems.
Although the demand exists for an information system able to
meet specific PN needs, not all programs have resources for
expensive solutions. Therefore, affordability is necessary for
adoption to be realistic.

Professional organizations and technical assistance pro-
viders can support PN programs exploring data options by
facilitating dissemination of successful practices and lessons
learned among PN programs. Future research can monitor
progress as new technologies are developed, and measure
the potential impact of such systems on increasing evaluation
and research capacity among oncology PN programs.

Acknowledgments The authors would like to gratefully acknowledge the
patient navigation staff who took the time to share information about their
programs with us and pilot test PN-BOT™.

Funding information This research was supported by Genentech. The
infrastructure that made this project possible was partially supported by
Award Number UL1TR001876 from the NIH National Center for
Advancing Translational Sciences.

Compliance with ethical standards

Disclosure  The contents are solely the responsibility of the authors and
do not necessarily represent the official views of Genentech and the
National Center for Advancing Translational Sciences or the National
Institutes of Health.

Conflict of interest The authors disclose that a research grant from
Genentech funded staff time for authors SP, SR, YZ, and MPC to com-
plete the work presented in this manuscript.

Authors have full control of all primary data. Survey data can be made
available upon request, but interview data will be withheld to avoid the
risk of participant identification.

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Open Access This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

@ Springer



524

Support Care Cancer (2020) 28:515-524

References

10.

11.

12.

Rodday AM, Parsons SK, Snyder F, Simon MA, Llanos AA,
Warren-Mears V, Dudley D, Lee JH, Patierno SR, Markossian
TW, Sanders M, Whitley EM, Freund KM (2015) Impact of patient
navigation in eliminating economic disparities in cancer care.
Cancer 121:4025-4034

Percac-Lima S, Ashburner JM, Bond B, Oo SA, Atlas SJ (2013)
Decreasing disparities in breast cancer screening in refugee women
using culturally tailored patient navigation. J Gen Intern Med 28:
1463-1468

Freund KM (2011) Patient navigation: the promise to reduce health
disparities. ] Gen Intern Med 26:110-112

Freeman HP, Rodriguez RL (2011) History and principles of patient
navigation. Cancer 117:3539-3542

Battaglia TA, Burhansstipanov L, Murrell SS, Dwyer AJ, Caron SE
(2011) Assessing the impact of patient navigation: prevention and
early detection metrics. Cancer 117:3553-3564

Guadagnolo BA, Dohan D, Raich P (2011) Metrics for evaluating
patient navigation during cancer diagnosis and treatment: crafting a
policy-relevant research agenda for patient navigation in cancer
care. Cancer 117:3565-3574

Strusowski T, Sein E, Johnston D (2017) Academy of Oncology
Nurse & Patient Navigators announces standardized navigation
metrics. J Oncol Navig Surviv 8:62—68

Gerves-Pinquie C, Girault A, Phillips S, Raskin S, Pratt-Chapman
M (2018) Economic evaluation of patient navigation programs in
colorectal cancer care, a systematic review. Health Econ Rev 8:12
Whitley E, Valverde P, Wells K, Williams L, Teschner T, Shih YC
(2011) Establishing common cost measures to evaluate the eco-
nomic value of patient navigation programs. Cancer 117:3618—
3625

Neal CD, Weaver DT, Raphel TJ, Lietz AP, Flores EJ, Percac-Lima
S, Knudsen AB, Pandharipande PV (2018) Patient navigation to
improve cancer screening in underserved populations: reported ex-
periences, opportunities, and challenges. J] Am Coll Radiol 15:
1565-1572

Johnston D, Sein E, Strusowski T (2017) Evidence-based oncology
navigation metrics for all models: a powerful tool in assessing the
value and impact of navigation programs. J Oncol Navig Surviv 8
Fiscella K, Ransom S, Jean-Pierre P, Cella D, Stein K, Bauer JE,
Crane-Okada R, Gentry S, Canosa R, Smith T, Sellers J, Jankowski
E, Walsh K (2011) Patient-reported outcome measures suitable to
assessment of patient navigation. Cancer 117:3603-3617

@ Springer

13. Pratt-Chapman M, Simon MA, Patterson AK, Risendal BC,
Patierno S (2011) Survivorship navigation outcome measures: a
report from the ACS patient navigation working group on survivor-
ship navigation. Cancer 117:3575-3584

14.  Johnson F (2015) Systematic review of oncology nurse practitioner
navigation metrics. Clin J Oncol Nurs 19:308-313

15.  Johnson F (2017) The process of oncology nurse practitioner pa-
tient navigation: a grounded theory approach, navigation tools. J
Cancer Prev Curr Res 8:00306

16. Johnson F (2016) The process of oncology nurse practitioner pa-
tient navigation: a pilot study. Clin J Oncol Nurs 20:207-210

17.  Ajeesh S, Luis R (2017) A comprehensive electronic health record
based patient navigation module including technology driven colo-
rectal cancer outreach and education. J Cancer Educ 33:627-633

18. Davis FD, Bagozzi RP, Warshaw PR (1989) User acceptance of
computer technology: a comparison of two theoretical models.
Manag Sci 35:982-1003

19. Institute for Patient-Centered Initiatives and Health Equity at the
GW Cancer Center (2016) patient navigation barriers and outcomes
tool (PN-BOT). https://smhs.gwu.edu/gwci/BarriersTool. Accessed
20 December 2018

20. Harris PA, Taylor RA, Thielke R, Payne J, Gonazalez N, Conde JG
(2009) Research electronic data capture (REDCap) - a metadata-
driven methodology and workflow process for providing transla-
tional research informatics support. ] Biomed Inform 42:377-381

21.  Goldkuhl G (2017) Pragmatism vs interpretivism in qualitative in-
formation systems research. Eur J Inf Syst 21:135-146

22.  Creswell JIW (2013) Qualitative inquiry and research design: choos-
ing among five approaches. SAGE Publications, Los Angeles

23. Tracy SJ (2010) Qualitative quality: eight “big-tent” criteria for
excellent qualitative research. Qual Inq 16:837-851

24. Samal L, Dykes PC, Greenberg JO, Hasan O, Venkatesh AK, Volk
LA, Bates DW (2016) Care coordination gaps due to lack of inter-
operability in the United States: a qualitative study and literature
review. BMC Health Serv Res 16:143

25. Rohan EA, Slotman B, Goettsche Tristani E, Townsend JS, White
DE, Fultz-Butts K, Gardner A (2019) Evaluating the feasibility of
using a mobile app to track oncology patient navigation activities
and outcomes. J Oncol Navig Surviv 10

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://smhs.gwu.edu/gwci/BarriersTool

	Perspectives from oncology patient navigation programs on information management practices and needs: a descriptive study
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Background
	Methods
	Study design
	Phase I: national survey
	Phase II: PN-BOT™ pilot test
	Data analysis

	Results
	Participant characteristics
	PN information systems landscape
	PN data uses
	PN information systems considerations

	Discussion
	Limitations
	Practice implications

	References


