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Abstract 

Background: Patient navigation is an evidence-based intervention for reducing delays in oncology care among 
underserved populations. In order to address the financial sustainability of this intervention, information is needed on 
the cost of implementing patient navigation in diverse healthcare settings. Because patient navigation programs and 
care settings are highly variable, this paucity of cost data creates difficulties in identifying best practices and deci-
sions about the feasibility of implementing navigation programs within a health care system. One barrier to collecting 
these cost data is the lack of assessment tools available to support patient navigation programs. These tools must be 
relevant to the wide variety of navigation activities that exist in health care settings, and be flexible enough to collect 
cost data important to stakeholders in fee-for-service and value-based care environments.

Methods and results: We present a novel approach and methods for assessing the cost of a patient navigation 
program implemented across six hospital systems to enhance timely entry and uptake of breast cancer care and treat-
ment. These methods and tools were developed in partnership with breast oncology patient navigators and supervi-
sors using principles of stakeholder engagement, with the goal of increasing usability and feasibility in the field.

Conclusions: This methodology can be used to strengthen cost analysis and assessment tools for other navigation 
programs for improving care and treatment for patients with chronic conditions.
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Keywords: Cost, Patient navigation, Breast cancer

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Patient navigation is an evidence-based intervention 
for improving patient care and reducing disparities in 
cancer care and other chronic conditions [1]. Patient 
navigation entails individualized assistance offered 
to patients, families, and caregivers to help overcome 

healthcare system barriers and facilitate timely access 
to quality health and psychosocial care. Since its incep-
tion, navigation has been intended as an equity-based 
service tailored to community-specific needs and 
directed toward patients experiencing structural barri-
ers related to care access with the ultimate aim of pro-
moting equity.

However, there exists a paucity of economic evalu-
ations for cancer patient navigation programs, and 
even fewer published methods for estimating the cost 
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of a program [2–4]. The lack of data and tools for cost 
estimation creates challenges in making decisions for 
implementing, expanding, or improving navigation 
programs. With most navigation programs supported 
through time-limited grant funding mechanisms, 
sustainability is an ongoing challenge. Cost analysis 
provides information that can support health care pro-
viders and payers on decisions for integrating naviga-
tion programs into service delivery as a sustainable part 
of the health care workforce.

Previous economic evaluations of patient navigation 
programs in breast cancer care indicate that patient 
navigation programs are mixed in terms of cost-effec-
tiveness [3–5]. Variation in these findings are attrib-
uted to intervention goals (i.e. time to diagnosis after 
an abnormal finding vs. initiation of treatment), time 
frame for analysis, and heterogeneity in methodology 
of cost metrics [5, 6]. Having reliable, valid cost metrics 
are critical to assess the economic impact and compare 
navigation programs [6].

Current economic evaluations of navigation pro-
grams in cancer care focus on a single navigation pro-
gram and use navigators with various backgrounds 
and roles. Thus cost estimations may vary and mak-
ing recommendations for replication and reimburse-
ment can be challenging [7, 8]. In addition, few studies 
address the cost or cost-effectiveness of patient naviga-
tion across the cancer care continuum and are limited 
within a treatment modality, therefore missing the care 
coordination work across modalities that navigators 
perform. Another challenge is that most current stud-
ies examine cost using gross-costing estimates based 
on utilization and salaries and do not delineate specific 
roles and tasks, thus making it challenging to under-
stand the potential value for navigation as part of the 
team [2–4, 9, 10].

Micro-costing is a direct cost estimation approach used 
in care coordination and patient navigation interven-
tions for other chronic conditions, such as HIV [11–13]. 
Micro-costing involves the identification of resource 
use by staff activity logs or surveys and accounts for all 
relevant resources including provider time, supplies, 
equipment and facility space [11, 12]. The micro-costing 
approach assesses patient navigation programs by pro-
spectively measuring the average cost of the intervention 
and allows for inter-site variations in cost. The strength of 
this approach is that it improves the reliability and valid-
ity of the cost estimate of the intervention by identifying 
key measures such as provider time, supplies, equipment 
and facility space that may not be standardized across 
settings. The variation in time spent per patient encoun-
ter makes other cost estimations, using only retrospective 

activity-based or gross-costing approaches based on uti-
lization or financial data, too burdensome or inaccurate 
to obtain from hospital or health care systems, or too 
general to inform health care systems on costs associated 
with an intervention [13, 14].

Because navigation is intended to respond to a local 
community’s needs, navigation programs may vary 
depending on the level of patient acuity and specific pro-
gram goals. To ensure that our cost-assessment methods 
aligned with the tasks and day-to-day activities con-
ducted by navigators, we engaged breast oncology navi-
gators and supervisors in the design process of our study. 
We selected this approach to allow a more pragmatic 
representation of the various activities that navigators 
contribute to patient outcomes in the health care delivery 
system. This approach builds off of principles of practice-
based research, which aims to improve clinical research 
generalizability in real-life practices [15]. It also provides 
information that can help with sustainability by defining 
and standardizing the specific activities to be reimbursed 
by third party payors. This is often a challenge for non-
clinical staff such as navigators in our health care delivery 
system [5].

In this article, we present our approach for the devel-
opment of a cost analysis to assess a city-wide, multi-site 
patient navigation program to reduce disparities in breast 
cancer care in the greater Boston area. We describe our 
participatory methodology in developing and testing the 
feasibility of tools for micro-costing patient navigation 
programs. Using similar methods of community engage-
ment, these tools can be tailored to navigation programs 
across the cancer care continuum and other chronic dis-
ease conditions.

Methods
Parent study
Translating Research into Practice (TRIP) is a city-wide 
patient navigation intervention spanning breast cancer 
treatment at six Boston area hospitals. TRIP is a commu-
nity-engaged, cluster-randomized, stepped-wedge Type 1 
hybrid effectiveness-implementation study that combines 
patient navigation, a systematic screening and referral 
system for social determinants of health (SDoH) via the 
Aunt Bertha social network platform (now called Find-
Help), and a shared patient registry using the HIPAA-
compliant REDCap platform in an integrated model of 
care to address disparities in breast cancer outcomes 
[7, 8]. TRIP comprises a subset of the navigation ser-
vices offered at each of our clinical sites, as it is imple-
mented within existing navigation programs but offers 
an enhanced standard of care to patients most likely to 
experience delays in care. TRIP navigation activities 
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include an 11 step protocol focused on identifying and 
screening patients at risk for experiencing delays in care, 
conducting a social needs assessment and making refer-
rals for service needs, following up with patients who 
miss appointments or are lost to care, and communicat-
ing with the health care team about patient needs and 
services. Details of the study intervention have been 
published elsewhere [8]. A key study goal is the success 
of intervention implementation in real world clinical 
settings across six implementation outcomes from the 
Proctor model: acceptability, local adoption, penetra-
tion, fidelity to the intervention protocol, sustainability, 
and cost of the intervention across each site [16, 17]. The 
methods described in this paper were developed to assess 
the cost of TRIP.

Using community-engaged methods, we developed a 
protocol and two tools for assessing TRIP costs:

1) A time-motion survey to collect variable labor costs 
of navigators and their supervisors, and

2) An administrative record worksheet to collect fixed 
labor costs, fixed non-labor costs, and variable non-
labor costs including supplies and equipment.

All human subjects research was conducted in accord-
ance to the guidelines of the Boston University/Boston 
University Medical Center (BUMC/IRB) Institutional 
Review Board. The study was approved and granted a 
waiver of informed consent by BUMC IRB (protocol 
H-37314).

Community engagement
The community-engaged processes used to develop these 
cost tools include stakeholder engagement in the survey 
and protocol design process, an iterative process incorpo-
rating stakeholder feedback, and pilot testing with stake-
holders [18, 19]. TRIP’s organizational structure includes 
the following stakeholder groups who co-created the cost 
methods and approaches with the investigator team:

1) A Clinical Advisory Panel (CAP) comprised of 
oncology providers and navigators from each of the 
six clinical sites that meets monthly and guides the 
implementation strategies, facilitates local adoption, 
and analyzes clinical outcomes;

2) An administrative core study team responsible for 
the overall study management including training, 
communications and data management and adminis-
trative support for the overall study; and

3) A network of TRIP breast oncology navigators and 
program supervisors at the six clinical sites who meet 
quarterly to discuss the local adoption of the protocol 
and share strategies [8].

In addition to these TRIP stakeholders, we reviewed 
the tools with navigators from the Women’s Health Net-
work (WHN), a breast oncology program focusing on 
screening located at one of the clinical sites. The WHN 
is part of the state-funded Breast and Cervical Can-
cer Detection Program based at Boston Medical Center 
focusing on connecting women at risk for poor outcomes 
to breast and cervical screenings, with similar patient 
outreach and data tracking protocols.

The administrative core study team started by identi-
fying existing micro-costing tools used in a patient navi-
gation intervention for individuals with HIV [20] and a 
literature review of previous published cost studies on 
cancer screening [21, 22]. We began by adapting existing 
surveys and administrative record worksheets from prior 
studies and tailoring survey items using the 11 steps of 
the TRIP navigation protocol [8], with the goal of hav-
ing mutually exclusive items and capturing all navigation 
activities conducted on behalf of TRIP patients.

The surveys were iteratively reviewed with TRIP and 
WHN supervisors and navigators, incorporating their 
feedback in between iterations. In response to feed-
back, the research staff created a survey key and proto-
col or instructions for ease of survey administration and 
standardization across the study sites and to ensure data 
quality. The CAP confirmed acceptability of the data col-
lection protocol, including survey frequency and dura-
tion within each site’s clinic workflow.

For the administrative record worksheets, we adapted 
worksheets from a previous patient navigation inter-
vention and tailored it to TRIP components, based on 
research staff experience with designing and implement-
ing the intervention. The spreadsheet was then pilot 
tested with navigation program staff to ensure that the 
cost elements were applicable and reflective of resource 
utilization to implement the TRIP program in their 
setting.

Results
Feedback from pilot testing the data collection 
instruments
Navigators identified “making referrals [to outside social 
organizations to address identified social needs]” and 
“communication with third parties or outside organi-
zations” as overlapping survey items that could lead to 
time being reported twice in the survey. Additionally, 
“referrals” were used by research staff to describe refer-
rals to outside social organizations to address identi-
fied social needs, but navigators pointed out that this 
word could be confused with referrals to other care 
providers instead of referrals to social resources. Navi-
gators also pointed out that “rescheduling a patient’s 
missed appointment” and “attempted patient contact 
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and follow-up” could overlap, as their main mecha-
nism of rescheduling a missed appointment was to 
call the patient. Finally, navigators asked for guidance 
on classifying waiting time, pointing out that because 
they frequently have to find the right time in a patient’s 
schedule to interact with them, they may have to wait 
for a patient to finish with the provider or for an inter-
preter to arrive.

Additionally, in the first round of testing the survey 
with WHN navigators, navigators expressed discom-
fort that the survey could be misconstrued as a perfor-
mance review. Navigators also wanted to justify why an 
individual patient’s care may take longer – for instance, 
if a patient needs interpretation services, the naviga-
tor will spend time waiting for the interpreter. As such, 
the research team and navigators agreed that a survey 
introduction to set expectations for the navigator could 
address this discomfort and encourage navigators to 
accurately report the variation in time.

Navigators and supervisors also provided feedback on 
the survey protocol. For instance, the WHN supervisor 
pointed out that because navigators and supervisors are 
embedded in the clinical workflow, their time can be 
variable and limited. She suggested that research staff 
include the survey, survey key, and survey intro when 
setting up the introductory call by email so the naviga-
tors and supervisors can review it beforehand to expe-
dite the call and to accommodate the flexible nature of 
their job. Below we summarize the final changes to the 
protocol and each data collection tool as a result of the 
pilot test.

Time‑motion survey
We developed a time-motion survey that captures vari-
able time spent on specific activities that can then be 
associated with variable labor costs. The navigator 
survey (Table  1) covers administrative tasks such as 
documentation and identifying eligible patients; direct 
patient encounters; patient care coordination such as 
communicating with the care team, other navigators, or 
third party organizations; and trainings and meetings. 
The supervisor survey (Table  2) covers administrative 
tasks, direct patient encounters, patient care coordi-
nation, supervision of navigators, and trainings and 
meetings.

Each survey is accompanied by a key (Supplemental 
Tables 1a-b) to delineate the categories in which naviga-
tion or supervisory activities were conducted, especially 
in cases where time spent could be counted in multiple 
categories and overestimating time spent. For the naviga-
tor survey, these categories include:

• Patient management activities: Checking in about 
appointments, meetings, case notes and documenta-
tion and data entry for SDOH screener;

• Direct patient encounters and work on behalf of 
the patient: Accompaniment to medical visits, coun-
seling/education about treatment, insurance related 
calls; meeting with community providers about 
resources; calls with physicians and patients about 
treatment plan;

• Travel time: Travel to training opportunities;
• Training; and
• Supervision

For supervisors, the survey categories includes:

• Project administration: TRIP related meetings;
• Patient enrollment: Identifying TRIP eligible 

patients;
• Administrative supervision: Time managing naviga-

tor case load and work hours;
• Clinical supervision: Patient case conferencing and 

treatment plans; team communication and coordina-
tion;

• Quality assurance: Monitoring SDoH data and 
patient registry;

• Travel for meetings; and
• Training activities

Navigators and supervisors tracked the number of 
hours spent on activities per day for TRIP patients over a 
period of 10 consecutive work days. (Tables 1 and 2).

To administer the survey and based on feedback from 
the pilot test, researchers performed the following steps:

1. Introductory email: The administrative core mem-
ber emailed the navigator or supervisor regarding the 
goal of the survey, including the survey intro, survey, 
and key, and setting a 15-minute discussion to intro-
duce the survey.

2. Conducting an introductory meeting: Using the 
survey introduction, the administrative core mem-
ber introduced the cost survey protocol and expec-
tations, survey, and survey key. The administrative 
core team member emphasized that the survey is 
not a performance review. The administrative core 
team member and navigator or supervisor con-
firmed the personnel’s working schedule to clarify 
planned dates of survey collection. Additionally, the 
administrative team member and navigator/super-
visor confirmed the plan for frequency of check-in 
reminders, data collection method (paper or online 
format of survey), and timeframe for upload of sur-
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vey data (generally once a week and at least twice 
during the survey period).

3. Regular check-ins: During the period of the survey 
collection, the administrative core team regularly 
checked the navigator or supervisor’s understanding 
of survey items and answered technical questions, 
based on the frequency of check-ins established 
at the introductory meeting. After the first study 
data upload, the administrative core team member 
checked the data and clarified any protocol or survey 
items with the navigator or supervisor. At the end 
of the survey, the administrative core team member 
checked data, clarified any protocol or survey items, 
and thanked the navigator or supervisor for their 
participation.

Survey and worksheet usage
During deployment of the tool to assess TRIP navigators, 
despite the variation in site characteristics in expected 
patient volume (three-fold difference) and navigator 
scope of role (nurse vs. lay navigator), they were able to 
complete the survey with minimal technical questions 
around transmitting the data to study staff. To date, the 
survey has been deployed at 5 sites, representing 7 navi-
gators and 3 supervisors. All 7 navigators completed 
the survey with 100% completeness. Two of the super-
visors completed the survey with 100% completeness, 
and 1 supervisor completed 3 of 10 days in the survey 
period before being lost to follow-up. The worksheet has 
been deployed at 5 sites and was filled out with 100% 
completeness.

Administrative data worksheet
The administrative record worksheet (Supplemental 
Tables  2a-d) captures fixed labor costs, fixed non-labor 
costs, and variable non-labor costs for both the admin-
istrative core team and staff at the six implementation 
sites. The worksheet captures three core components for 
costs associated with TRIP implementation:

1) Startup costs for the Administrative Core and Clini-
cal Advisory Panel (CAP);

2) Intervention implementation costs for each of the 
six sites; and

3) Maintenance costs for the Administrative Core 
team.

Startup costs include personnel costs, meeting time 
for design of the social determinants of health (SDoH) 
screening tool and registry, technical support for the 
development of the patient registry, and training for 
the SDoH screener across the six site navigators and 

supervisors. Implementation costs for the sites include 
labor costs for the navigators and key supervision per-
sonnel, fringe benefits, supplies equipment and over-
head costs that include facility, space and other related 
costs from the hospital setting. Maintenance costs for the 
administrative core team include personnel costs, sup-
plies and equipment for administrative support for CAP 
and navigator meetings, and on-going data management 
and training activities.

To complete this worksheet, site administrative/
financial managers for the TRIP study will gather cost 
elements from expenditure data for the grant using 
administrative reports during a specific fiscal time 
period. Given the nature of the stepped wedge study 
design, data is collected based on each site’s start up and 
implementation periods. Table 3 highlights the data col-
lection periods for the time motion survey and adminis-
trative data worksheet.

Analysis plan
We will conduct an economic analysis of the navigation 
versus usual care using a provider perspective. Our pri-
mary analysis will be to calculate the costs of implement-
ing the intervention, including costs associated with 
developing and implementing the registry and SDOH 
screening systems, training and materials costs and navi-
gator costs. The results of the survey and administrative 
records will be combined with chart abstraction for the 
primary clinical outcome of time to first treatment and 
for patient disease progression and number of ER visits 
and hospitalizations. There are our five cost measures: 
total costs, cost per patient served, average cost per site, 
cost per protocol activity, and cost per additional patient 
engaged in primary breast cancer treatment. Cost per 
protocol activity includes administrative tasks, direct 
patient contact, and coordination with providers (see 
Supplemental Tables 1 & 2). This cost will be calculated 
from supervisor and navigator survey on the estimated 
time spent on activities multiplied by the wage and 
fringe rates paid at each health care system. Finally, cost 
per additional patient engaged in primary breast cancer 
treatment will be calculated as dividing the total costs of 
the TRIP intervention by the additional patients engaged 
in TRIP versus the control group.

We will perform sensitivity analyses to estimate the 
range of intervention costs after varying inputs, includ-
ing staff position (nurse vs lay navigator) or time spent 
per patient. Costs will be broken out by intervention 
component such that sites that already have core navi-
gation functions can estimate the added costs for the 
registry and screen.

Our secondary focus will be to estimate the cost 
per outcome based on our primary outcome of time 
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to receipt of first cancer treatment. We will plan to 
adjust outcomes based on disease severity as meas-
ured by patients’ disease staging and number of 
emergency room visits and hospital admissions. The 
analysis will only consider within the study period 
and therefore will not include discounting of future 
costs or effects. We will standardize all costs to 2019 
US dollars. This approach will not assess cost effec-
tiveness as no comparable control cost data exists to 
assess incremental costs.

Discussion
The TRIP micro-costing study contributes to economic 
evaluations of navigation programs, specifically for 
assessing a city-wide approach to reducing disparities for 
breast cancer care. Our study is unique in using commu-
nity-engaged methods to optimize relevance and quality 
of data on time spent and types of activities that con-
tribute to navigator practice as part of an integrated care 
team. This type of information can be useful for devel-
oping standards and guidelines for reimbursement for 
health care providers and payers. The data also provide 
information to administrators and leaders for improving 
the quality and delivery of services to patients who may 
be high utilizers of services. The investment in connect-
ing patients earlier to care through navigation programs 
can reduce the potential high cost of treatment at later 
stages of disease.

There are a number of strengths in our approach. 
Engaging navigator and supervisor feedback in the tool 
design process increased survey item match to the navi-
gator’s job activities. Even after tailoring the survey items 
using the navigation protocol, navigators and supervisors 
provided feedback on items that were missing or redun-
dant. Modifying the survey in response to navigator and 

supervisor feedback thus reduces the likelihood of mis-
classification bias of activities performed and improving 
the scope of activities performed by navigators as part of 
a healthcare team.

This stakeholder tool development approach reflects 
the community-engaged nature of the TRIP study [8]. 
Just as the overall TRIP protocol was developed in part-
nership with clinical stakeholders, the survey tool was 
developed in partnership with navigators and stakehold-
ers. This process was feasible and accomplished over 
three 1-hr meetings (one with TRIP navigators, one with 
WHN navigators, and one with WHN supervisor). The 
data collection process was also reviewed and approved 
by the clinical advisory panel at a regularly scheduled 
meeting.

Our approach demonstrates that community-engaged 
tool development creates a data collection system that is 
tailored to the navigation protocol and can be used across 
variable sites. These tools have been deployed to assess 
costs of a navigation program spanning 5 hospitals. At 3 
of 5 sites, there was a navigator supervisor, while at 2 of 
5 sites, the navigators worked independently. One of the 
sites employed nurse navigators, while the other 4 sites 
employed lay navigators.

There are limitations to our community-engaged 
micro-costing approach. As they are tailored to the needs 
of the local patient community, the scope and nature of 
patient navigation programs is inherently variable. There-
fore, no one cost estimation tool can be generalizable to 
all navigation programs in all health care settings. Our 
cost analysis includes a time-motion survey for variable 
labor costs of navigators and their supervisors, and gath-
ering administrative records for fixed labor costs, fixed 
non-labor costs, and variable non-labor costs. The com-
munity-engagement method was tailored to a city-wide 

Table 3 Data Collection Periods

Site type Site # Time motion survey time 
period

Cost worksheet intervention 
phase

Cost worksheet time period

Administrative N/A N/A Start Up 9/1/2017–8/31/2018

Maintenance 6/1/2019–5/31/2020

Clinical 1 6/1/2019–5/31/2020 Start Up Hours trained prior to 9/17/2018

Intervention 6/1/2019–5/31/2020

2 6/1/2019–5/31/2020 Start Up Hours trained prior to 12/17/2018

Intervention 6/1/2019–5/31/2020

3 6/1/2020–5/31/2021 Start Up Hours trained prior to 3/18/2019

Intervention 6/1/2020–5/21/2021

4 6/1/2020–5/31/2021 Start Up Hours trained prior to 6/20/2019

Intervention 6/1/2020–5/21/2021

5 6/1/2020–5/31/2021 Start Up Hours trained prior to 11/25/2019

Intervention 6/1/2020–5/21/2021
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navigation program for breast cancer care in academic 
medical centers in Boston.

Second, the navigators and supervisors are not 
restricted to serve only TRIP patients and the data col-
lected in the time motion survey reflects a specific point 
in time of TRIP navigation activities. Thus there could 
be potential missing or under/over estimation of time 
and activities documented in the survey. However, the 
feedback from the community-engagement process and 
development of the tool and protocol was designed to 
minimize this potential bias to improve data quality. Also, 
the community engagement approach utilized pre-exist-
ing relationships to enhance buy-in to the micro-cost-
ing approach with the clinical sites. The administrative 
core staff had pre-existing working relationships with 
the TRIP and WHN supervisor and navigators. Using a 
community-engagement approach may be harder if new 
relationships must first be formed across a city wide or 
regional network. Additionally, more members of the 
TRIP supervisor and navigator group from the sites could 
have been engaged.

We believe this community-engagement process is 
flexible and powerful by providing a cost assessment 
tool for patient navigation programs that can be cus-
tomized to the specific navigation context. The out-
comes from this cost measurement tool may be useful 
across different health systems, as evidenced by data 
collection from multiple clinical sites with different 
navigation program characteristics. The cost outcomes 
may be useful in both fee-for-service and value-based 
care systems, and especially for program managers to 
describe a position’s tasks, estimate the cost of navi-
gation for budgets, and to make the business case for 
navigation in health systems. These types of tools are 
necessary to support sustainability of oncology naviga-
tion programs nationwide.
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