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Context: Sustaining electronic health data networks and maximizing return on federal investment in their
development is essential for achieving national data insight goals for transforming health care. However,
crossing the business model chasm from grant funding to self-sustaining viability is challenging.

Case description: This paper presents lessons learned in seeking the sustainability of the Scalable
Architecture for Federated Translational Inquiries Network (SAFTINet), and electronic health data
network involving over 50 primary care practices in three states. SAFTINet was developed with funding
from the Agency for Healthcare Research and Quality to create a multi-state network for comparative
effectiveness research (CER) involving safety-net patients.

Methods: Three analyses were performed: (1) a product gap analysis of alternative data sources;
(2) a Strengths-Weaknesses-Opportunities-Threat (SWOT) analysis of SAFTINet in the context of
competing alternatives; and (3) a customer discovery process involving approximately 150 SAFTINet
stakeholders to identify SAFTINet’s sustaining value proposition for health services researchers, clinical
data partners, and policy makers.

Findings: The results of this business model analysis informed SAFTINet’s sustainability strategy. The
fundamental high-level product needs were similar between the three primary customer segments: credible
data, efficient and easy to use, and relevance to their daily work or ‘jobs to be done’. However, how these
benefits needed to be minimally demonstrated varied by customer such that different supporting evidence
was required.

Major Themes: The SAFTINet experience illustrates that commercialization-readiness and business model
methods can be used to identify multi-sided value propositions for sustaining electronic health data
networks and their data capabilities as drivers of health care transformation.
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Background

The number of electronic health data networks for policy-informing health services research and patient-centered
outcomes research (PCOR) has proliferated significantly in the United States over the past two decades [1]. One of the
oldest electronic research data networks is the Health Care Systems Research Network, formerly known as the HMO
Research Network. This network, a national consortium of 20 research departments within health care delivery systems,
began coordinating federally-funded scientific networks and studies in 1994 [2]. In 2007, the DARTNet Institute,
formerly the DARTNet Collaborative, was formed in partnership with the American Academy of Family Physicians
National Research Network to support practice-based research networks and serve as an umbrella organization for
networks seeking to use electronic health data for comparative effectiveness research, quality, safety, and to support
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the learning health system [3]. The American Recovery and Reinvestment Act of 2009 further accelerated the develop-
ment of other research data networks by investing one-third of its $ 1.1 billion funding to improve data capacity [4, 5].
The Patient Centered Outcomes Research Institute (PCORI) continued this investment awarding over $250 million in
2014 to support ongoing development, expansion, and use of PCORnet, a National Patient-Centered Clinical Research
Network. PCORNet is comprised of 33 individual health data networks, which include 13 clinical data research networks
and 20 people-powered research networks, and two health plan research networks [6].

Sustaining electronic health data networks and maximizing return on federal investment in their development is essential
for achieving national data insight goals for transforming health care. eGEMS published a series of articles on lessons learned
in efforts to sustain the effective use of clinical research data infrastructures and their electronic health data networks and
maximize the return on investment in these networks. Three prominent themes emerged: the importance of data network
maturity, commercial viability considerations, and stakeholder support [7]. At the time, the editors noted that additional
case studies of commercialization efforts were needed to demonstrate the application of this sustainability strategy.

Launching and financially sustaining a new product or enterprise — like a new electronic health data network — is
challenging. Real-world commercialization experience suggests that three-quarters of tech startups fail primarily due
to a lack of customers not due to poor technology execution [8]. Osterwalder, Pigneur and colleagues write that to com-
mercially succeed, new start-ups must satisfy three criteria necessary for sustainable customer acquisition: Problem-
Solution fit, Product-Market fit, and Business Model fit [9]. Problem-Solution fit means that the technology is designed
to address important unmet needs for the customer. The product's value proposition states the important differentiat-
ing benefits customers can expect versus what is currently available from competing alternatives, including the status
quo. The value proposition serves as a business hypothesis to be validated through stakeholder engagement and cus-
tomer feedback. Start-up development teams that focus on clearly identifying their target customer and value proposi-
tion perform twice as well in business pitch competitions to secure funding than teams that do not [10]. Product-Market
fit occurs when there is evidence that the product or service actually delivers the hypothesized value in the market and
there is growing customer demand [9]. Business Model fit occurs when the value proposition can also be embedded in
a financially sustainable and scalable business model and move beyond being a demonstration project only.

This paper seeks to describe the case experience of using a business model framing to achieve sustainability of one
electronic health data network, the Scalable Architecture for Federated Translational Inquiries Network (SAFTINet). We
describe the systematic application of customer discovery and operational research to help improve network services
and data use value for our target stakeholder customers.

Case Description

SAFTINet was developed with funding from the Agency for Healthcare Research and Quality to create a multi-state
network for comparative effectiveness research (CER) with a focus on vulnerable populations. Health care disparities,
the care of underserved, minority, and rural populations, and conditions more common in socioeconomically disadvan-
taged populations were well represented in the Institute of Medicine's (IOM) top 100 high-priority CER topics [11]. A
core benefit of the secondary use of electronic health data is the ability to study the care of patients in day-to-day prac-
tice, where conditions that impact variability in care and health outcomes are taken into account [12]. CER has particu-
lar appeal as a method to assist in gaining a better understanding of many health care disparities and conditions that
tend to be more prevalent or more severe in safety-net populations. CER that addresses minority, underserved, and rural
populations is especially valuable due to their historically limited representation in clinical research, well-documented
health care disparities, and the differences between documented clinical trial efficacy and real world effectiveness in
these populations [13].

Figure 1 is a fact sheet that describes SAFTINet’s Product Features at the time the sustainability analysis was conducted.
SAFTINet had four partnering safety-net clinical practice organizations, with 54 participating primary care practices
(federally qualified health centers [FQHCs] or FQHC look-alikes) in Colorado, Vermont, and Tennessee that were all adop-
ters of electronic health record (EHR) systems. These urban and rural practices include family medicine, internal medicine,
pediatrics, and behavioral health clinicians who care for approximately 260,000 unique safety-net patients per year.

SAFTINet is a distributed data network [14], with locally-controlled databases of administrative, clinical, Medicaid
claims and patient-reported outcome (PRO) data which can be used for a broad range of research, quality improvement,
and care delivery purposes [15]. There is a formal governance structure and organizations release approved datasets
upon request to researchers.

SAFTINet's data infrastructure, which includes robust conventions to the OMOP common data model [16], is capable
of supporting a variety of use case applications of potential value to various data users (or in other words, ‘customer
segments’), including use for:

- Observational health services research, including comparative effectiveness, cost-effectiveness and patient-centered
outcomes research

- Pragmatic comparative effectiveness clinical trials

- Quality reporting, meaningful use, and performance benchmarking

- Multi-institution collaborative investigation to identify best practices

- Data quality assessment and validation
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SAFTINet (Scalable Architecture for Federated Translational
Inquiries Network) is a multi-state consortium of stakeholders
wanting to better understand the impact of health care delivery on
health outcomes for minority, underserved and socioeconomically
disadvantage patients.

Who are we?

/

SAFTINet —\
Informing Practice Improw

A partnership between clinical organizations, healthcare payers, researchers, and informatics experts
A growing multi-state consortium of diverse safety-net clinics and practices

No. of
Practices

No. of

Patients Latino/Latina

Medicaid Non-White

Clinical Partner

LANet: Community Health

0, 0,
CA Alliance of Pasadena Urban 3 14,214 24% N/A 57%
CO Denver Health Urban 12 240,354 47% 31% 58%
co oo Community Provider Urban 1 35,007 40% 39% 34%
CO Salud Family Health Centers Rural 9 78,904 33% 46% 51%
TN Cherokee Health Systems Rural 19 111,221 37% 35% 4%
yr  Bi-State Primary Care Rural 35 99,942 27% N/A 1%
Association
VT Fletcher Allen Health Care Rural 10 207,948 10% 7% <1%
TOTAL 99 787,680 \

What is SAFTINet’s Technical Infrastructure?

6 federated databases (“grid nodes”) with electronic health data from 14 safety net health care organizations

Organizations maintain their databases within their
own protected network environment and release
subsets of data upon request for specific data uses

A unique ROSITA system to help partners transform
their data into an interoperable and harmonized
format using the Observational Medical Outcomes
Partnership (OMOP) Common Data Model.

TRIAD technology supports the trusted and secure
fabric of the grid network. Grid node databases are
accessible for querying via a secure web-based query
portal for authorized and authenticated uses. The
portal returns aggregated, patient-level data from
across the nodes.

Unique Technology Features
¢ Fully identified data sets for partners, HIPAA-
compliant data sets for research use

o Ability to link claims and clinical data for a
more comprehensive view of health care
utilization and outcomes

o Pre-built reports and descriptive statistics for
quick knowledge

¢ Ability to perform queries across the nodes for
more tailored and in-depth investigations

What can SAFETINet’s data and analytic tools support?

Natural experiments and comparative effectiveness research in medically underserved populations
Quality reporting, meaningful use, and performance benchmarking
Performance improvement evaluation of healthcare utilization, health outcomes, and cost measures

How is SAFETINet governed?

e SAFETINet is a partnership between the clinical stakeholders and the University of Colorado guided by
a framework of active stakeholder engagement and focusing on issues related to:
o Compliance with regulations | Data security, access and appropriate use.
o Protection of individual privacy and confidentiality
o Protection of proprietary information
e The SAFTINet Master Consortium Agreement stipulates the rights and responsibilities of partners:
policies on data requests, publications, data sharing responsibilities, and membership termination.

Figure 1: Product description.
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Methods

Three analyses commonly used to assess market need and fit were performed to inform SAFTINet's sustainability

planning:

(1) Product Gap analysis for understanding the competitive environment, in this case electronic health data alter-
natives which could be used for conducting health services research involving vulnerable populations;

(2) Strengths-Weaknesses-Opportunities-Threat (SWOT) analysis for examining SAFTINet's strategic market fit with-
in the environment of competing health data alternatives; and

(3) Customer Discovery for identifying SAFTINet's strongest value proposition for its target customers and partners
including health services researchers, safety-net clinical data partners, and policy makers.
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Product Gap Analysis

In business planning, the product gap (also called a segment or positioning gap) is the part of the market that is not
currently being optimally served. The gap represents a competitive opportunity for new market entrants. We consid-
ered alternative products to be other electronic health networks and data sources that provided access to clinical data
and/or claims data available at the time of our business analysis (2013-2015). Electronic health data products were
categorized based on their characterizing patient populations and type of electronic health data. Safety-net populations
include uninsured Americans and those who are Medicaid beneficiaries; therefore, patient populations were defined by
insurance coverage. The types of electronic health research data were sub-divided into national survey and panel data,
administrative claims data, EHR data, and linked administrative and EHR data.

Strengths-Weaknesses-Opportunities-Threat (SWOT) Analysis

A SWOT matrix is a strategic exercise and planning tool for evaluating a project venture [17]. The degree to which
the internal environment of an organization (its strengths and weaknesses) match the external market environment
(opportunities and threats) contributes to Business Model fit. Gaps in fit highlight focus areas for product and business
development. The SAFTINet research team developed and refined its SWOT analysis based on internal knowledge from
engagement with its development partners and on external feedback from researchers and safety-net clinicians not
directly involved in the project.

Customer Discovery

The specific aim of the customer discovery process is to articulate and validate a product’s unique value proposition rel-
ative to the alternative options customers can choose instead [9]. Value can be derived by translating product features
into benefits via two ways: as “gain creators” in which the product helps the customer achieve outcomes important
to their job and as “pain relievers” in which the product helps the customer avoid bad outcomes, risks and obstacles.
Strong value propositions help customers do their jobs better. In this context, jobs are not necessarily just functional
tasks (e.g. improving health care quality, reducing costs) but can also include social goals (e.g., improving reputational
status) and emotional goals (e.g., achieving peace of mind or job security). Through customer discovery, researchers
listen and uncover the most important jobs their customers are trying to accomplish and their most critical pains and
gains in doing those jobs. By listening to customers, researchers can identify the strongest value proposition for their
product and where they may need to pivot their product offering in order to be successful.

Customer discovery is a form of stakeholder engagement. Practice-based research networks, like SAFTINet, are built
upon a foundation of mutual engagement and research value creation [18, 19]. For the SAFTINet project, a variety of
stakeholder engagement methods was undertaken [20] and provided a forum to listen and validate SAFTINet's value
with its customers. In total, customer discovery interviews and stakeholder engagement occurred with approximately
150 SAFTINet stakeholders and potential users.

Methods are stakeholder engagement were:

1. Annual Partner Face-to-Face Convocations

SAFTINet partners convened for day and a half long in-person meetings on an annual basis over several years
during the technology development phase. The purpose of the convocations was to discuss the state of the net-
work and obtain feedback on opportunities to improve the data infrastructure. Each clinical partner sent several
representatives to these convocations, including organizational leadership (e.g., medical director), the SAFTINet
site coordinator, and a technical team member (e.g., analyst). At the partner convocation in February 2014, an
expanded set of stakeholders were invited to participate using the 7 P’s of Stakeholder Engagement as our taxonomy
for identifying and engaging patient, provider, payer, policymaker, provider, principal investigators, and product
manufacturer stakeholders [21].

A skilled external facilitator led the group in drafting SAFTINet value propositions, clarifying the network mis-
sion statement, and exploring opportunities for continued development of the network infrastructure using the
ToP® Focused Conversation method [22, 23]. The focused conversation method was developed by the Institute
of Cultural Affairs in Ontario and has been applied to a variety of organizational settings to frame public input
sessions, to capture participant feedback, and to apply new information to an existing plan or activity. It provides
a roadmap for designing a discussion guide that elicits meaningful dialogue and ideas through structured group
participation and promotes shared understanding. Conversation was focused in four parts: (1) objective question-
ing (What data do we have? What questions do we want to answer?); (2) reflection (Do these data needs bring
to mind other similar initiatives or collaborations from which we can learn?); (3) interpretation (Why are these
data and questions important to us?); and (4) decision making (Where should SAFTINet focus on first to optimize
value?).

2. Regular clinical partner web conferences
SAFTINet partner representatives and central project personnel meet regularly via web conference (frequency
ranging from twice monthly to quarterly depending on network activity) as previously described (20). Web confer-
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ences were used to gather partner input on ways in which SAFTInet data could provide value to the data-providing
partners in clinical practice; this input was used to corroborate and refine value propositions hypothesized from
the other engagement activities.

3. Product concept and customer discovery interviews

Supplemental in-depth qualitative interviews were conducted with 14 individuals representing the three key SAFT-
Inet target customers: CER researchers, safety-net clinicians, and policy makers and informants. These individuals
were naive to SAFTINet (i.e., were not members of network partners and had not participated in previous SAFTINet
engagement activities or used the network infrastructure). Discussion topics included an exploration of unmet
electronic health data needs, feedback on proposed value propositions for SAFTINet, and exploration of the claim
support needed as evidence to support the value proposition. A card-sorting technique was used for participants to
rank order which needs and evidence was most important to them and for the interviewer to elicit their rationale
for the rankings. Pricing sensitivity was also explored.

The interviews were digitally recorded and transcribed. The credibility and authenticity of the qualitative cus-
tomer discovery learning was enhanced by using several recommended strategies: (1) semi-structured interview
guides administered by an experienced facilitator; (2) well-defined purposeful sampling of stakeholders; and
(3) qualitative content analysis methods using systematic coding with ATLAS.ti software [24, 25].

Results

Figure 2 shows our Product Gap Analysis for electronic health data sources in the United States available to study
safety-net populations at the time SAFTINet was being developed. They represent the competitive alternatives to
SAFTINet that health services researchers, who conduct comparative effectiveness research, could select to purchase
or use. During 2013-2015, when the analysis was performed, there were limited publicly-available electronic health
record data options for health services researchers interested in comparing care in safety-net clinical populations.

The health services researchers interviewed mentioned several public data sources they routinely used, but that they
found lacking for comparative effectiveness research in uninsured safety-net populations. For example, health service
researchers routinely purchase and use national survey panel data. The Medical Expenditure Panel Survey (MEPS) is one
type that includes uninsured and under-insured Americans. MEPS is a set of large-scale surveys of families and indi-
viduals, their medical providers, and employers across the United States; MEPS represents the most complete source of
data on the cost and use of health care and health insurance coverage [26]. However, MEPS has a two-year lag in data
availability and, while large, it is under-powered for product- or disease-specific comparative effectiveness research
questions, especially within vulnerable populations. Moreover, it is aggregated at the national level and therefore not
useful for clinic-level benchmarking and performance improvement.
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HMORN =HMO Research Network. MCBS = Medicare Current Beneficiary Survey. MEPS = Medical Expenditure Panel Survey.
NSQIP = National Surgical Quality Improvement Program. ResDAC = Centers for Medicaid and Medicare Services Research Data Assistance Center.
SAFTINet= Scalable Architecture for Federated Translational Inquiries Network. VIReC = Veterans Administration Information Resource Center

Figure 2: Product gap analysis for electronic health care research data in the United States at the time of SAFTINet's
sustainability evaluation.
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Administrative claims data were available for publicly and commercially-insured populations, but not for safety-
net populations. For example, Medicaid Adanalytic data extracts are available for research through the Research Data
Assistance Center (ResDAC) national repository, but there is a multi-year lag in data availability for researchers unless
they have a direct relationship and data use agreement with individual states. Moreover, Medicaid data are administra-
tive claims data used for billing; information on clinical measures important for safety-net populations and necessary
for many research questions (e.g., uncontrolled hypertension, smoking status, asthma control) is absent.

Electronic health record data were available primarily within commercially insured health systems who could afford
purchasing electronic health record software. Similarly, patient-level electronic health data linking claims and elec-
tronic health record data existed, but primarily for commercially insured patients (e.g., HMORN) or for narrowly defined
groups (e.g., VIReC and veterans).

The product gap analysis showed that electronic health data involving safety-net health care clinics was a meaning-
ful market gap. At the time, OCHIN was identified as the only alternative research data provider in the safety-net space
with the capability of providing linked EHR and administrative claims data [27, 28]. OCHIN is a non-profit health care
information network based in Oregon. It is not affiliated with an academic health center but instead is comprised
almost exclusively of federally qualified health centers and rural health centers. Its mission is to encourage research
with potential to directly benefit safety net patients, to develop and improve OCHIN'’s data resources for research
purposes, to partner with researchers, and to translate research findings into practice [29]. OCHIN is now part of a
PCORI Clinical Data Research Network (ADVANCE). Although a sizable network (93 organizations serving upwards of
1.4 million patients), OCHIN's reach was limited to 18 states.

Figure 3 shows the SWOT Analysis for SAFTINet. At the time the analysis was conducted, several strengths emerged.
They included SAFTINet's use of a national data model standard that was designed to standardize both EHR and claims
data, its progress with acquiring and linking Medicaid claims data with the EHR data, and its ongoing stakeholder
engagement involving clinic leaders, payers and researchers. An unmet need identified for safety-net practices was the
ability to generate reports and perform data analytics using their local data to inform quality and performance improve-
ment initiatives. While advanced performance reporting and value-based care analytics were being rapidly developed
and marketed by outside EHR vendors, these big-data analytic advances were still out of reach for many groups [30],
particularly resource-limited safety-net organizations.

SAFTINet's major strategic weakness was the absence of a sustaining revenue model beyond the initial infrastructure
development funding from federal sources, which was the reason this work was undertaken. Given the funding source,
CER researchers were the original target customer. However, to achieve sustainability the data-sharing clinical partners
and policy makers (who make funding decisions affecting safety-net health care delivery) were also identified as critical
target customers for whom value creation could also be demonstrated. The next step was to define the value proposi-
tion from each customer perspective.

Based on the product gap and SWOT analysis, we hypothesized SAFTINet had several features that could differentiate
it from the other electronic health data sources and provide value. First, it is a safety-net focused data network. Second, it

INTERNAL
STRENGTHS WEAKNESSES
e Priority population — minority, underserved and socially * Financial sustainability requirements undefined
o disadvantaged Americans o Cost structure after start-up ]
« Data from multiple healthcare organizations to improve o Pricing model
analytic power and benchmarking capabilities e Minimum “ease of use” requirements undefined.
e Data from multiple sources to improve analytic capabilities: o Customer support

EHR + administrative claims + patient-reported outcomes

e Uses a national data model standard. Technical innovation
eliminates need for a common EHR.

o Technical assistance

e New research network so research funding and
publication track record not established

3 e Ongoing stakeholder engagement involving researchers, >
5 clinic leaders and payers L
s 3
[
< g
OPPORTUNITIES THREATS =
e Meeting the needs of CER researchers by engaging e Other research networks could expand into the same
safety-net practices and making the research more priority population
relevant to clinical and policy stakeholders  Sustainability after federal infrastructure funding ends;
e Meeting the needs of local clinics’ performance reporting stakeholders need to be convinced of value

requirements and performance improvement goals

e Meeting the needs of health care system leaders and
policymakers who are seeking to define, inform and
evaluate practice redesign

‘ EXTERNAL

EHR stands for electronic health record; CER, comparative effectiveness research.

Figure 3: Strength-Weaknesses-Opportunity-Threats (SWOT) analysis for SAFTINet.
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has focused on combining clinical and Medicaid claims data at the patient-level for greater data breadth and data granu-
larity. Third, it was one of the first clinical research networks to use an internationally recognized common data model,
the Observational Medical Outcomes Partnership (OMOP) Common Data Model and vocabulary [16] and EHR-agnostic
method for aggregating and coding the data. It is a practice-based research network and learning community of safety-
net stakeholders who are committed to addressing research questions relevant for the populations they serve [20].

Table 1 summarizes the Value Proposition insights from the Customer Discovery process. In the end, the funda-
mental high-level product needs were the same across the three different customer segments (or stakeholder types)
— credible data, efficient and easy to use, and work relevance. However, how these benefits needed to be demonstrated
varied by stakeholder. The respondents indicated that data use cases would be essential to demonstrate the incremental
value of SAFTINet versus current practice and competing alternative data sources.

- Credible data for a researcher meant it held up to the scrutiny of academic peer review; for a clinical provider it
meant it was consistent with historical clinical reporting within the center; for a policymaker it meant it held up to
public scrutiny and there was trust in the data organization itself.

- Efficient and easy to use for a researcher meant data access within one month of a request and a well-document-
ed data dictionary; standardized performance reports provided monthly for clinical providers; and ready-to-use key
metrics for policy makers to use on-the-spot in discussions with constituents. Importantly, customer service and
technical assistance were identified as minimal viable product characteristics for clinical and policymaker users
when they defined easy to use. The timeliness of data acquisition was key for all stakeholders, any governance or
policies that slowed access to data or to the ability to publish research results (especially, for those with shorter
funding cycles) was viewed as a negative. This means that SAFTINet viability is dependent upon an efficient data
governance and use agreement process.

- Work relevance for researchers meant electronic health data that could allow meaningful scientific contributions
as measured by peer-reviewed publication. Demonstration of data validity was essential to this need. Research-
ers who sought to conduct pragmatic clinical trials or other prospective interventional research saw the value
of SAFTINet's stakeholder-engaged network as a means for facilitating that data collection (e.g. patient reported
outcomes).

For clinical data partners, work relevance meant making performance reporting requirements more efficient.
There was interest in linking SAFTINet with other population-based data, like social determinants of health, for a
more granular understanding of factors affecting the health of their safety-net patients.

For policy makers, work relevance meant the ability to conduct more targeted effectiveness analyses using cost
data from the claims data linked with clinically important patient characteristics available in the EHR data). For
example, SAFTINet could provide the ability to examine the impact of a program to improve blood pressure control
among patients whose blood pressure is clinically elevated (added value) vs. among patients for whom only their
prescription medication status is known (current situation).

The customer discovery process also explored varying price sensitivities for each customer. A health services researcher
requiring data for secondary analyses for a small-grant (<$250,000) expected to pay less than $25,000 for a dataset
(ideally $10,000) based on their current data acquisition costs. Acceptable costs increased to $50—75,000 for researchers
with RO1-level research funding and more substantial data needs, like patient-reported outcomes data, which required
new data collection. On the other hand, safety-net practices were more familiar with subscription fee models for clinical
informatics support. Therefore, given their limited budgets, they expected to pay no more than $2000-5,000 annually
to participate in data-sharing and receive quarterly quality performance reports. If one assumes a $300,000 a year oper-
ating cost to maintain SAFTINet's data infrastructure and service and to support data partner participation, then the
SAFTINet enterprise would need an estimated 12 data requests per year if targeting small grant researchers, 4-6 large
grant researchers, or 60+ practice subscriptions to break even financially.

Discussion

During the three-years of federal data infrastructure development funding from AHRQ, great technical progress occurred
in standing up a new distributed safety-net data research network, including the creation of governance policies, clinical
and claims data acquisition procedures, and novel informatics solutions for achieving data harmonization. However,
three years was insufficient to also demonstrate value to all of SAFTINet's stakeholders in order to self-sustain the
data network. Recognizing that federal funding was not available to maintain the CER data networks just developed,
AHRQ instead provided competitive supplemental funding to help networks conduct stakeholder engagement and
have additional development time for optimizing stakeholder value.

Successful entrepreneurs learn to continuously adapt and pivot, i.e., change product strategies to better meet cus-
tomer and market demands [31]. Systematically applying a business model framework to investigate the needs of
SAFTINet's customers and how to optimize network value for them was vital in changing SAFTINet's strategies for
achieving sustainability. First, applying a commercialization lens confirmed that a business model would not be viable if
it did not provide tangible value to both health services researchers (data users) and clinical partners (data contributors).



Sustainability of an Electronic Health Data Research Network and Its Data Capabilities

Morrato et al: Applying a Commercialization-Readiness Framework to Optimize Value for Achieving

Art. 48, page8 of 14

(‘pruod)

appIu Y1 Ul 24D oM

Y3 s1 Apau ay1 1nq ‘sbunyl omy 1ay30
aYy3 19610 01 JUDM J,U0p [ ISNDIAq ‘DI1Y]
1500 Ind sAumjp | puv ‘wip a1d11 v aAvY
am upaul | ‘mou Jybli 1502 110GV Jv S,1]

-oedwWl [eOUBULY 119} dINSEAW
pue sanijod Aw 1981e3 03 AljIge ay L

sa01AJ9s 1oddns pue sauanb woisn)
(s1uanirsuod

U1IM SUOIBSISAUOD 10}) AJl[euoriouny
e1ep AlRWWNS YDI[d-pue-juIod

EUTE]

11D Y1 IDaY am pup ‘[siasn vIpp Inoj
punyaq a2.40f buianip 3sout ayi Aqoqo.d
(Aepo1 :piepuess Aw)

“WaY} YHM JIS | SB SJUaNIISUOD

ym suonedtjduwt sSnosip ued | os

= slaquinu Arewrwans yainb ‘oiduuis

e1ep a3 surssadoid ajdoad
a1 Jo p1023I1-ye1} pue ANIqIpal) -

"SpAD22.1095 DHQA S,2101S Y] S1DPIDA
01 9]qU]IDAD 3D DIDP OU AjUa.LInD)

(s1qepuajap Apriqnd :prepuesls Aw)
suoisap weisdoid pue frjod 1oy
* 9DUIPIAS BUIDUIAUO)

“dn uado o1

Jupm am suonido [juawianoidwi parun] uaiaffip
Jo pury 3oym osjp pup a.ananf ay3 u1 1a4j 03

JUDM 9M MOY UO SUOISIIAP YD UDD aM 19739q 3]
‘sa1d01 Jo 19110 D UO 2ADY IM DY) DIDP 240Ul Y|

“JuawaAoIdw [ed1Ul 193399 Op 03 AN[Iqe 3y,

sa01A19s 1oddns pue suiodas woisn)
Sunuodalr

pJepue)s JO SSaUI[DWI) UO SI1ISIIBIS pI0dAI-YIel] -
sa1ejdwa) 110dar 08-01-Apeay

'sd0130w Appn1op 1Y [TUoW

-onoadut] o1 uo 396 uvd am Auaffo puv Ayomb
a1ow Y1 ‘Y] op upd am AJua1affo alow ayj pup
190mb ay3 puy ‘pagppupul s Jpym buiop a,om
IDY1 MOYS 01 2ADY aM ™ JUdWIdA0IAWI 10f 9IDIOAPD
UDd IM 910J2q “UOIINIIISUT TUSWIUIZAOD D 91D IM

(Ajyauow :prepuels Aw) ‘sjeod juswaroiduir
douewloy1ad yoer} pue Jojuoul ued | os
 s110dal 03 $S3208 YIINY

uoneloqoliod [eowal) -

‘11 oqu1 bunnd wp
[ IDYM Sb WS 3y3 1 110 196 [ IDYM 1DY1 3w MOYS

(8unaodar

[earur ou03s1y :plepuels Awr) Surrodal
ouewliopad pue jusawaroidwi Ayjenb 1oy
~uone[ndod o Aw

IN0ge MoUY | JeYMm YIm Jualsisuod ndino eleq

“249Y1 Jo no sawiod ffns jupriodun Ajpa.
“1asoy " wiib]id pIvAdvy ay1] ‘[pip sunppd
pup YyH7 payun] ayn uonpnyis mfromod v
aADY JDY] SOIUNWILIOD dY] 3Y1] JUl 01 S]99f 1]
"SUOIINQLIIUOD JYIIUIIDS pajdadsal

pue [njSurueaw xew 03 ANjIqe Ay L

agensue| yNd,/dy] asn-03-Apeay
(sjesodoud jueid 1oj) A

-[euoIdUNy BlEp AIRWWNS YII[I-pUB-IUIOd
Areuonoip eleq

“ 19SDIDP UDS]D
D Y1m 14v3s 3snl Jayivi p,J uayl ‘uonpivdaid
pivp [puv] buruvap Jo symuow z1—9 u1 A)pa

-13511pa4 24,104 paipdaid 10U 24D 10Y] SIOSVIVP

ynm bunpap 2. nof Ji syauow Fz—z|1
‘10ys A1104d aq 03 puaj satpnis Awl Jo 150N

(qruow | :piepuels Aw) -awy
uo sisAjeue yo1easal Aw 919dwod ued | os
“ BJEp PauB3[d 03 SSADIB YOIND

suonediqnd oynuans -
yoJeasal papunj-Ajjerapas -
uonepiea adueuarold eleq -

uonpuLoful ay1 3snay ajdoad ~umv.p som
ajdwips ay3 moy ~ 919Y1 Ul s,10Yym Mouy IM

(ma1Aax

I19ad orwapeode :prepuels Aw) sjeutnofl a1y
doy u1 surysiqnd pue sjesodoid jueis 10§
~ B1ep PalepleA A[[ean1IuaIs

sajonb aagensnyl *sanuiond pue jiom

Ajrep Aw 03 ssaujnjasn

“*padU[JBYM  PUE IDUBAI[IY :9INQLINY

°* oWl IDUIAUO0D
1M 32USPIAS JeyM

sajonb aAnexnsnyj|

asn 0] Asea

" PIdU[IEYM  puE UL PINGUIY
*** W DUIAUOD
[IIM 22U3PIAD JeYM

sajonb aanexnsnyj|

92IN0S elep I[qIPAID

** paau [ JeYM PUE pI[eA :9INqLIIY

‘uonzenjead pue suruueld
weidoxd pue fijod 1oy uonyeurioyur
Kjown pue 31qIpaid sapiroad jeyy

‘Supjrewryduaq dueurioyrad Joy Sunprodal
d[qeuonde pue J[qIpatd sapiroid yeys -

"YoIeasal
SSaUAAIIIAYR aAneredwod Joj elep
3[qIpald ‘ssadoe-0)-Asea sapiroad jeyy -

-suoryejndod jau-A}3a5es 10J
92In0S elep swie-YHI pHJul] 3Y3 SI IDNILIVS

sIauLIoju] pue sidjew/dijod

Swd)SAS Y1[eaH pue SI19PIA0CIJ [BIIUI)

JI9YDJeasay SIDIAIIS YlJedH

JUaWSag Jawolsn)

uonysodoad anjep

‘uonyisodoud anjen 1 d1qeL



Art. 48, page9 of 14

Morrato et al: Applying a Commercialization-Readiness Framework to Optimize Value for Achieving

Sustainability of an Electronic Health Data Research Network and Its Data Capabilities

SSAUIAI}IDYD 150D
pue uonenead Arjod jo sojdwexy -

fnis 1ayi0 ay3
Jo Aup op 13,upd am j0.41U02 Jopun Ipy]
796 3,uop am Ji pup ‘1503 Jo s1s112 D Jo

SOAT}
-erur Juswanoldwi ouewoiad jo sajdwexy -

W Pupw

-youaq| snsian v aApy A)jpa. 3,uop am pup ac3ovad
JIDWS D 9.4,0M * “[5200M0S9. IDJIUIS YIIM S32110DId
pazis apjiuis 03 a4pdwiod 03] djoy uvo 31 yuy |
pub ‘buiop a4,am moy si sty1 [mouy 03 paau am]

pauoddns spoyiaw Yo1easal Jo AJoLIeA -
oJeasal pajd jo sajdwexy -

‘qupgioduil s1 pajioddns buiaq yo.vasa.

Jo Ansiamp 1py1 buinpy os ‘sisAjpup Lippuodas
Jo 10] v op ospp s | INq ‘Sjp143 K1PWHDI

Jo piom ay3 buriazua aiv Ajpaiurfop am =

*** Ul DUIAUOD
[IIM 9D2U3PIAS JBYM

sIauLIoju] pue sidjew/d1jod

su1a3sAs yijeay pue SI19pIA0I{ [edrur))

JI9YDIe3saY SIIAIIS YIJedH

JULWSag Jawolsn)

uonyjsodoid anjep



Art. 48, page 10 of 14 Morrato et al: Applying a Commercialization-Readiness Framework to Optimize Value for Achieving
Sustainability of an Electronic Health Data Research Network and Its Data Capabilities

Second, the investigation revealed specific minimum viable product characteristics and the associated claim support
(or proof-of-concept) evidence required to demonstrate value to different customers of the data. Lastly, the process pro-
vided insights on the number of customers (whether it be in the form of data requests or license agreements) necessary
for SAFTINet to financially break even. This last analysis demonstrated the significant leap, and the resulting business
enterprise investment required, for federally-funded academic enterprises to immediately acquire new paying custom-
ers once federal start-up development funding ends.

The findings were used to explore common Business Models that could be applied to sustain an electronic health data
network [32], as shown in Table 2. SAFTINet's current sustainability approach is a mixed model — Free and Open. It is
based on sustaining and underwriting the partnerships with SAFTINet's clinical data partners (the Free business model)
by facilitating participation in meaningful research activities and collaborating on building tools to assist with high-
value data use such as performance reporting. Unlike initial infrastructure funding which provided support for activities
that were novel, like sustaining the collection of patient-reported outcomes for research purpose, partner responsibili-
ties were reduced to those that are essential, such as data transformation, and not maintenance of technology that
supports automated distribution of federated queries. Datasets are now easily transferred via SFTP. Collaborations with
OHDSI, PCORNet- specifically pPSCANNER, and the DARTNet Institute are ongoing to maintain value for health services
researchers (the Open business model). This represents the strategic choice to diversify partnerships, i.e., be part of a
network of networks, for quicker and broader access to potential research customers than a go-solo business model.
Once high-value data use tools are developed and demonstrated within SAFTINet, the network plans to implement a
hybrid subscription/research data use model with different pricing levels for different customer segments.

The SAFTINet experience extends the set of lessons learned in seeking long-term sustainability and viability of elec-
tronic health data research networks. SAFTINet's effort to apply a business model framework for achieving sustain-
ability is similar to how the DARTNet Institute navigated from an AHRQ-funded research program to a non-profit
501(c) organization for informing practice and improving care [3]. The SAFTINet learning experience is also consistent
with key ingredients for successfully building and sustaining data-sharing partnerships as described by Wiehe and
colleagues; engagement requires taking a customer-centric, solutions-based approach that involves cyclical, iterative
discovery processes [33].

Sustainability planning is also an area of active focus for PCORNet Clinical Data Research Networks (CDRNs). The
PCORNet's task force on health systems interactions and sustainability has a specific aim to “develop models for long-
term sustainability of CDRNs in their delivery systems” [34, 35]. As we learned in our SAFTINet experience, provid-
ing multipurpose resources and demonstrating value to multiple stakeholder types is key. The CDRNs, like SAFTINet,
require local data sources to transform their data into a common data model to ensure standardization across the
network. Such transformation is a resource-intensive activity that places a significant burden on the health care systems
preparing the data. Furthermore, as noted by our stakeholders, providing assurances of data quality is an important fac-
tor in long-term use and sustainability of CDRNs such as PCORNet and SAFTINet [36]. The efficiencies offered through
support for data harmonization and data quality assurances are a core value of CDRNs. Additionally, demonstrating the
ability of CDRNs to support not only research for multiple funders, but for improvement of public health, provides mul-
tiple revenue streams for network sustainability [37]. For instance, in May 2018, PCORNet announced a new funding
approach aimed at meeting the needs of other research funders such as patient foundations and health care systems as
a step toward supporting the sustainability of PCORNet by meeting the needs of multiple funders [38].

The PCORNet network members announced the establishment of an independent non-profit entity, the People-
Center Research Foundation to sustain PCORNet's original mission of patient-centered research, and extending it to
explicitly considering the desired outcomes and decision-making perspectives of many stakeholder types, including
health system leaders. Details are forthcoming at the time of this submission, but the Foundation is developing a busi-
ness model that relies on cost reimbursement for access to network members’ data (limited data requests, observational
research) and patients (clinical research trials).

Limitations

A limitation of this case study is that it reflects the experience of a single electronic health data research team and net-
work. Competing data alternatives vary by patient population; as a result, alternative value propositions may resonate
more, or less, with different data users and partners within different contextual settings. Instead, we propose a repeat-
able commercialization-readiness and customer discovery process that can be applied to any data network.

Our experience also underscores the need for on-going customer discovery and product-market fit assessment. New
electronic health data platforms and tools are rapidly emerging in a highly dynamic ‘big data’ environment involving
major private and public organizations competing for their own sustainability and value as forces of health care trans-
formation. Our learning is relevant to the time period when it was conducted. Since we initiated our customer discov-
ery, there have been numerous data network mergers, new product-service offerings, and new strategic partnerships.
Thus, it is critical that environmental scanning be continuous. A challenge federally funded networks face is that there
is a focus on demonstrating technical innovation and readiness, often at the expense of demonstrating sustainability-
readiness necessary for demonstrating value to those who will ultimately pay to sustain the network. What made this
AHRQ-funded project unique, was its emphasis on value optimization and sustainability and AHRQ's willingness to
fund that discovery activity.
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Recommendations For Dialogue

The future promises rapid changes in the national informatics landscape and how researchers, clinicians, patients,
policymakers, and other customers will derive value from using electronic health data to transform health care. There
is a strong public good argument supporting the appropriateness of ongoing government support for these types of
collaborative data network efforts. For example, this is the argument made for financially sustaining large national data
networks like the FDA Sentinel Initiative, FDA’s national electronic system for monitoring the safety of FDA-regulated
medical products [39]. However, this argument has been more difficult to make to government funders for smaller,
regional data networks.

The SAFTINet experience is a case illustration that customer discovery and product-market fit assessment are essen-
tial elements for research teams seeking to sustain electronic health data networks and data capabilities when start-up
grant funding ends. However, academic scientists are not commonly taught these skills. We suggest two practical ways
in which the informatics and data science research community can increase its capabilities for sustaining the value of
the networks and health data tools it creates.

1. Actively develop and foster a data science and clinical and translational workforce knowledgeable
in identifying and creating customer value. This requires a customer-centered business orientation aimed
at demonstrating value to decision makers who will ultimately pay for the data infrastructure and products.
Recognizing a business-model and commercial-readiness skill gap among academic scientists, the Innova-
tion Corps (I-Corps™) program (www.nsf.gov/i-corps) was launched in 2011 by the National Science Foun-
dation. I-Corps provides immersive customer-discovery and business-model development training for scien-
tists and engineers at academic research centers using the Lean Launchpad methodology developed by Steve
Blank [40, 41] and the business model canvas popularized by Osterwalder and colleagues [9, 32]. Over a thou-
sand teams have participated in the national [-Corps program across multiple federal agencies [42]. I-Corps
training is also available to health researchers through the National Institutes of Health Federal Small Busi-
ness Innovation Research (SBIR)/Small Business Technology Transfer (STTR) and Clinical and Translational Sci-
ence Awards (CTSA) programs [43]. The National Cancer Institute has developed a similar program called
SPRINT.

2. Fund and require customer discovery and value proposition design as part of electronic health data
research and demonstration grants. Electronic health data research should be incentivized to incorpo-
rate customer discovery processes earlier in their network development. For example, based on learning from
the SAFTINet experience, we are incorporating customer discovery using the I-Corps program to advance dis-
semination and product improvement activities for the Accrual-to-Clinical-Trials (ACT) Network [44]. The
ACT network is a federated electronic health data network of sites from the National Clinical and Transla-
tional Science Award (CTSA) Consortium that was funded by the NIH National Center for Advancing Trans-
lational Science (NCATS) to improve cohort discovery and increase participant accrual in clinical trials [44].
To ensure sustainability of the ACT Network, we must demonstrate value to multiple customers — the CTSA
academic hubs, end users and health systems who contribute the electronic health data; strategic focus
will be critical for success as each of these customers have increasing numbers of competitive alternatives to
consider.

Incorporating customer-centered commercial-readiness frameworks into research proposals is similar
to adopting design thinking earlier in the product development pipeline. When PCORI adopted patient-
centeredness as a design-thinking principle and required researchers to incorporate patient engage-
ment into their research proposals and dissemination planning, the research community responded. This
stimulated greater multi-disciplinary research and fostered innovation in patient engagement strategies
and dissemination and implementation science. A similar approach could be taken for stimulating more
focus on delivering direct customer value from publicly-funded electronic health data networks and data
capabilities.
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