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Orchestrate Healthcare at Scale

Transforming Healthcare through Population Health
Management and Value-Based Care
The healthcare system is undergoing a transformation to
a value-based funding model, which has concrete benefits
for all stakeholders, including providers and patients. A
successful transformation entails major changes in care
delivery: new levels of care coordination, care provided in
an integrated manner both inside and outside the hospital,
the ability to measure and improve quality of care, and
provision of much more information about how the system is
performing to all stakeholders.
Population Health Management (PHM) is a cornerstone
initiative in this transformation. PHM promises tremendous
payoffs but requires a complex undertaking. It is about
changing the behaviour of engaged consumers to lead
healthier lives, and encouraging physicians to focus on
providing the best possible quality of patient care at the
lowest possible price. This model requires providers to
collaboratively address whole populations. In short, they
must orchestrate healthcare at scale.
This white paper offers insights on technology and
strategies to help providers achieve that valuable objective.
Population Health Management Still Emerging
PHM is in its early growth stage. Signify Research forecasts
the North American market for PHM-related products and
services will increase from $3.6 billion in 2017 to $6.8 billion
by 2022. At that point, a projected 366 million lives will be
managed through PHM programs. A KPMG survey revealed
that 44% of organizations have an effective program in
place, while 24% say they will implement one in the next
three years.1 Signify’s analysis also shows growth in Europe
and other non-U.S. countries, demonstrating PHM’s key
concepts and drivers are now applicable to any health
system globally.
Canadian Population Health Management Models
In Canada, one example for how to deliver population health
management and value-based care is the MOHLTC Ontario
Value Based Innovation Program. The Ministry’s Patients
First: Action Plan for Health Care is shifting Ontario’s health
system to a value-based care mode, comprised of seamless,
patient-focused care delivered through a high-performing
health system. Innovative technologies for comprehensive
population health management play a key role in this shift to
value-based care.

document “Health System Outcomes and Measurement
Framework” provides a comprehensive and far-sighted look
at Alberta’s health services, specifically what the province’s
population expects the provincial health service to deliver.
Such outcomes and measurements will provide the basis for
public reporting on Alberta’s health system.
Essential Data Requirements
There are many barriers to achieving full scale population
health management. These barriers vary based on country
and health system, and typically derive from the difficulty
inherent in moving from the existing funding models to
whole population, outcome-based funding, without causing
instability to the health system.
Successful PHM requires more than creating data lakes and
producing a few actionable insights. One report recently
described how analytics can: “decipher large-scale differences
in human expression at scale [and] can provide insights that
can be tailored to the individual. [Analytics can also] predict
and potentially mitigate the impact of at-risk future behaviors
such as poor medication adherence, substance abuse, and
enable support for effective behavioral and lifestyle changes.”2
To realize this ambitious opportunity, organizations must
transform complex data into real understanding of patient
populations. These insights are what will drive improved
patient care, population level risk stratification, care
integration and patient engagement.
In order to derive these insights, IT leaders must be able
to capture and manage data embodying four essential
characteristics (see Figure 1). The data must have the
following characteristics:
•

•
•
•

Curated from multiple sources, including a rapidly
growing set of social determinants of health (SDOH) and
other emerging non-traditional data types. These include
genomic, other *biomic, IoT, and many more types of data
from multiple sources
High-volume and continuous
In various formats that must be normalized, standardized
and otherwise streamlined for use
Dynamic

A second example is in Alberta. The 2014 Alberta Health
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Meeting these information prerequisites means moving beyond
today’s emphasis on basic clinical data. While clinician data
offers clear value, it is rapidly proving inadequate to understand
patient populations at the depth and scale needed to
orchestrate care. Sophisticated analytics are critical to support
the growing quality and cost information requirements of PHM.
Settling for limited, “just the clinical” data is no longer viable,
especially since multiple estimates have consistently found
that as much as 80% of health influences are from factors
other than direct care activities.3 (Figure 2)

Limited ability to handle big data at scale is the second
challenge. Organizations lack the robust infrastructure
necessary to capture and manage the widely diverse data
types in real time and at large scale. As IDC notes, “Since
artificial intelligence depends heavily on high quality data
inputs, IT will need to invest in technologies to ingest, profile,
validate, and cleanse multiple streams of high-volume data.”6
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Barriers to Achievement: The Current Challenge
The need to manage an explosion of data and data types brings
significant challenges. The first challenge is interoperability,
which particularly impacts data acquisition and normalization.
The industry continues to struggle with this issue, and much
of clinical data is trapped in difficult-to-access silos. A
recent research study noted that the “lack of interoperability
may adversely affect patient safety, clinical outcomes, and
population health management efforts.”4
Healthcare leaders are highly focused on a solution.
Interoperability requires both organizational data sharing
agreements between the relevant organizations and the
technical capability to move and modify the data appropriately,
so it can be consumed by third party systems. As Figure 3
shows, 70% of executives expressed an imperative to improve
not only internal interoperability but also the critical linkages
with payers and other external data sources.5 Only 18%
of respondents in this same survey said they are capable of
external interoperability. A lack of interoperability directly
impedes PHM progress.

The Solution: What’s Needed
Given the essential data requirements, orchestrating
healthcare at scale starts with having the right technology
infrastructure. Chilmark Research identifies four major PHM
technology categories: Data Aggregation, Analytics, Care
Management, and Patient Engagement.7
Various market solutions are available in each category,
but frequently they are limited in scope. Because PHM is a
multifaceted and evolving strategy, it needs to be built on
a sound foundation. Payers and providers should seek the
following:
The Right Data Platform
•
Integration strength. The platform must embed a data
integration engine that aggregates massive volumes of
high velocity data sourced from diverse systems. The
optimal engine combines “out of the box” models for
automatic ingestion of standard data with powerful
custom modelling capability to address non-traditional
data types. The system should also handle significant
integration challenges such as out of order messages,
the need to enrich incoming data with missing elements,
data normalization, and support for document sharing
standards such as XDS.
•
Flexible and Open. Organizations vary in their rate of
adoption. Consequently, an open system is the best way
to ensure agility. The right platform includes a full API
approach and support for standards-based APIs such as
FHIR and REST. This platform will create data liquidity,
enabling information to be made available exactly where
and when it is needed.
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•

Robustness. Scalability is essential. For example,
genomic data is already being collected and projected to
become more commonplace. Four key platform features
are necessary to attain this future-proof robustness:
The latest database technologies. The architecture
should incorporate database management and
analytic technologies such as Spark, Elastic, and
Cassandra. These powerful development tools permit
high scalability and database as a service.
Real-time streaming from database to analytics
engine. Time lags too often plague healthcare
information. Continuously aggregated data must feed
the analytics stream in real-time to drive point-ofcare decisions, timely notifications, and effective
monitoring to maintain patient engagement.
Burst and replay functionality. Consumer devices
will generate numerous bursts of individual data. The
platform should handle this ingestion easily. Ideally, all
data is maintained in a raw data store, with the system
able to replay and extract data on demand. The result
is agile functionality, which is especially useful when
dealing with non-traditional data types.
Distributed processing scales to handle large data
volumes. Stress from heavy bursts or replay demands
can be managed by scaling the number of processing
servers in the pipeline.

Flexible Applications
•
Core PHM Software Tools. A range of applications is
needed to deliver insights to caregivers and help them
execute and orchestrate care. As Figure 4 depicts,
modules are needed for collaboration, care coordination,
patient engagement, and more. All are fed by the strong
data aggregation and analytics platform.
•
Rich development ecosystem. In an emerging and rapidly

•

8

changing PHM environment, the right solution utilizes
vendor-developed as well as 3rd party applications to
grant customers maximum flexibility. Seek technology
partners committed to a software ecosystem through
use of FHIR APIs. This promotes responsiveness to new
requirements, reduced cost, and strong interoperability.
Event-driven notifications should be triggered by the
analytics and pushed to provider-facing applications.
Alerts are one of what Signify Research calls “action
elements of PHM” which will “drive greater use of care
management/coordination and patient engagement tools.”

Figure 4

What about the EHR?
There has been significant investment in electronic health
record systems, and they have become central repositories of
enterprise-wide clinical information. Is the EHR sufficient to
serve as the PHM platform described in this paper? Not yet,
according to several analyses.
Substantial shortcomings exist. The EHR is a work in progress
when it comes to managing information on a regional or
community basis. EHRs have not been architected for the
massive, diverse data requirements of PHM. The deficiency
is particularly evident regarding social determinants of health
data (SDOH). Indeed, a recent study examined the ability of
EHRs to document and integrate such data. The researchers
concluded that these systems possess two key barriers:8
•
EHRs store the SDOH data in multiple locations, “creating
a fragmented view of patient health.”
•
For a variety of reasons, “participants had trouble
collecting and acting on SDOH data available in EHRs.”
Build vs. Buy: Considerations
Some healthcare providers struggle with the decision to build
their own data management platform and tools, or acquire
them from a third-party. The healthcare system has frequently
opted for customized solutions with mixed results. What tends
to occur in have-not mode is: continued investment in legacy
systems, lack of an overarching tech strategy, and data being
used to solve issues rather than promote behaviour change.
The essential data requirements involved in PHM means
undertaking a home-grown technology solution is even more
complex. Additional factors include PIPEDA and legal concerns
around managing Personal Health Information. Finally, there
is the “future-proof” issue. Most providers are focused
primarily on clinical data. However, while this information set is
necessary, it is not sufficient for the demands of PHM. Internal
technology development is a moving target and must prepare
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now for future data needs.
The Road to Success: Recommendations
Given the magnitude of the challenges and opportunities in
the still-emerging PHM market, mapping the right strategy
is paramount. Orion Health’s research and experience
suggests following a five-step approach to success:
Adopt a long-term perspective
PHM is a long game. Meaningful behavioural changes
and emphasis on prevention will expand over time as
healthcare spawns new approaches to care, new analytics,
and new business models. Craft a roadmap that blends
short and long-term considerations and recognize that
some PHM returns will be further out.
Select technology/services partners who can futureproof your strategy
PHM’s essential data requirements guarantee that all
systems will need to adapt to new forms and growing
volumes of information. Avoiding “hot” technology
solutions with limited scope in favour of those that
demonstrate capability now to meet future needs is
imperative.
Implement a platform that can drive orchestration of
healthcare at scale
Supporting sophisticated analytics to guide the
population-level scale of healthcare orchestration
requires more than a collection of software modules and
databases of claims and clinical information. A robust
data management platform, optimized for interoperability
through maximum integration capabilities, is a bedrock of
PHM.

push and central to initiatives such as PHM. This is because
“predictive analytics, which enable personalized estimates of
risk and benefit, are intrinsically more attuned to individual
differences than many current guidelines based on the
average experiences of large groups of patients.”9 Once
again, the need for a strong technology infrastructure is clear.
Benefits of Orchestrating Healthcare at Scale
The path outlined in this paper promises far-reaching
benefits. Providers can:
•
•
•
•
•
•
•

Perform analytics at scale, unleashing insights not
currently available.
Coordinate the disparate components of health
management needed to achieve value.
Realize cost savings and improve patient engagement.
Accelerate progress toward population health
management objectives.
Pivot more quickly to new clinical and financial
opportunities.
Future-proof PHM investments.
Advance digital transformation toward personalized
medicine and beyond, as well as equip the physician
office of future.

Conclusion
The future demands orchestration of healthcare at scale.
It is an exciting vision and a realizable promise. This white
paper offers important considerations and a roadmap to
make sense of the current technology environment and guide
decisions that promote success today and tomorrow.

Pursue use cases that can deliver early PHM wins
Any major initiative needs sustainable victories to maintain
the momentum of change and justify further investment.
The payer successes summarized earlier may suggest
areas of early focus. Establish goals and programs in both
the financial and clinical realms, where interventions can
produce near-term health improvements and reduced
costs.
Move to predictive analytics
Healthcare analytics to date has mainly been descriptive,
generating explanations and insights from prior history.
Using analysis to predict trends and outcomes is the next

Future-proof your journey from Interoperability to
Population Health and Precision Medicine.
orionhealth.com
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