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ACOs are groups of doctors, hospitals, and other health care providers, 
who come together voluntarily to give coordinated high-quality care
to their patients. The goal of coordinated care is to ensure that patients 
get the right care at the right time, while avoiding unnecessary
duplication of services and preventing medical errors.

ACO participants also agree to take on responsibility for the total
costs of care for their patients. ACOs that reduce the total costs of care 
for their patient populations can share in the savings with the payer.

When an ACO succeeds in both delivering high-quality care and
spending health care dollars more wisely, it will have a share in
the savings it achieves.

1.1. Accountable Care Organizations

Commercial ACOs are Clinically Integrated Networks (CIN)�  of health 
care providers that receive reimbursement from commercial payers
or self-insured employers on a “shared savings” basis. The term CIN
has been used with similar characteristics of ACO. 

Initially, ACOs started to support the payments from federal plans
like Medicare and Medicaid. Since then, commercial payers such as 
Aetna, Cigna, and United Healthcare have been busy adapting the 
government model into a more flexible effort that appeals to a wide 
range of providers.

Despite a few shortcomings, ACOs are and likely to continue to be 
major players in value-based care and payment transformation.

1 CIN is a group of providers who, in partnership with a hospital, make a collective commitment to performance improvement 
with a focus on improving the quality and efficiency of care for the patients they serve. In this document, the term ACO 
supersedes CIN and the framework is capable of catering to the needs of CIN also

1.2. Commercial Accountable Care Organizations

1. INTRODUCTION TO ACO AND COMMERCIAL ACO
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94% of Executive Leaders expect value-based contracts
will grow in the coming years.
Source: Lumeris

“
”



Bundled payment market growth has been primarily driven by industry pres-
sure to deliver value-based care through alternative payment models (APMs). 
The most recent numbers show that over 35% of US healthcare reimburse-
ments flowed through APMs—a 52% increase from three years earlier. 
- Jan, 2020 Source: ECG Management Consultants, A Siemens Healthineers Company

As the payment towards Healthcare services is the core for survival
of healthcare industry, the payments to providers have been subject
to multiple transformations over the years.

The following are methods that have been used in the past
and continue to be used currently:

The dominant method used to pay for health care in the United States 
and elsewhere. Reduced Value for Patients.

2. PAYMENT TRANSFORMATION IN HEALTHCARE INDUSTRY
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1. Fee-for-service reimbursement

The payer (insurer) no longer reimburses various providers for each service delivered. Rather, it makes
a single payment for each subscriber (usually per patient per month) to a single delivery organization.

2. Capitation, or population-based payment

It is designed to pay multiple providers for coordinating the total amount of services required for
a single, pre-defined episode of care. Data exchange affords insights that are life-saving, cost-effective 
and that allow providers to make an impact.

As Fee-for-service payment method mentioned above is not patient- centric and does not consider
the wellness of the patient, models like Total Cost of Care (ACO) and Bundled Payments are gaining
popularity. 

Collectively, models like ACO and bundled payments enable transformation towards value-based care. 

Subsequent sections of this document are focused on ACO.  However, the points hold good for all the 
alternative payment models of value-based care, which require care coordination across providers and 
focus on wellness of the patient population.

Note: An “episode of care” is the care delivery process for a certain condition, or care delivered within a defined period.

3. Bundled payment

“

”



ACOs need a binding factor to bring all 
siloed systems into one place so they have 
access to what they need once they have 
aggregated data. 

Convergence

The up-to-date, useful exchange of data 
in the healthcare industry is essential to 
enhance patient health and blend new 
models of care like ACO.

Data exchange

Integrated data systems should be in place among primary care physicians, 
specialists, and local hospitals within the ACO.Integrated data

Accountable care organizations rely on sophisticated data analytics to help 
meet quality and cost targets.

Data analysis

Predictive analytics uses data to improve patient health outcomes.
The insights enable targeted care to patients, help discover new ways to 
keep patients healthier and to lower healthcare costs. These are essential 
for the mission of ACO.

Predictive analytics

Following are the needs of a successful ACO:

3. DATA ANALYTICS AND ACCESS NEEDS OF ACO

DISPARATE DATA SOURCES: Need to integrate data from multiple 
sources, cleanse, de-duplicate records, and keep a single version
of truth

MULTI-MODEL DATA: Need to integrate not just structured data but 
unstructured data and data in multiple formats, for an integrated view

LACK OF DATA CATALOGS: Need for a unified repository of all data 
sources and the semantics of the data elements

LACK OF DATA LINKAGES: Need to connect data from multiple 
sources to arrive at a complete picture of the ecosystem (360-degree view)

LACK OF DEEP INSIGHTS ON DATA: Need to get insights from the consolidated data, both structured 
and unstructured, and to predict future outcomes

LACK OF DATA STEWARDSHIP AND SHARING GOVERNANCE: Need to establish data governance 
processes for sharing data within hospitals as well as across the ecosystem

4. DATA-RELATED CHALLENGES FOR ACO
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2 Rhodium does not aim to replace existing EMR/EHR Platforms used by Healthcare Providers, but creates a Data Fabric Layer 
on top of legacy systems across stakeholders, providing a unified view.

DATA SILO ELIMINATION: Providing a single 
environment for accessing and collecting all 
data, no matter where it is located or how it is 
stored, helping eliminate data silos

GRAPH ENGINES: Leveraging graph 
engines to identify and integrate
connected data

SCALABILITY: Delivering greater
scalability that can adapt to increasing 
data volumes, data sources, and
applications

Limitations of traditional EHR platforms in meeting the needs of ACO:

NOT CATERING TO VALUE-BASED CARE: Traditional EHR Platforms 
are geared for volume-based care and cannot provide data driven 
insights for the emerging value-based care models.

LACK OF INTEROPERABILITY: Traditional EHR platforms are not good 
at sharing data across providers and make healthcare data sharing quite 
challenging.

NO SUPPORT FOR EPISODE OF CARE and BUNDLED PAYMENTS: 
The ways that healthcare providers are getting paid is changing. Providers need to look through
the patient journey across the ecosystem and determine the best course of care. Traditional EHRs
do not provide such a view.

PATIENT AS SOR: Traditional EHR Platforms treat the patient as a system of record and do not
engage with them from the perspective of a customer as in consumer industries.

LACK OF TRUST BETWEEN PAYERS and PROVIDERS: For shift towards ACO (Accountable Care
Organizations) there needs to be trust and transparency between payers and providers, which is lacking 
in today’s context.

5. SHORTCOMINGS IN TRADITIONAL EHR PLATFORMS

Rhodium�  aims to provide solutions to long-standing data integration 
challenges faced by data and analytics leaders in an ACO ecosystem.
At its core, Rhodium aims to provide the following capabilities to the 
data landscape of ACOs:

6. INTRODUCTION TO RHODIUM – GAVS DATA FABRIC FRAMEWORK FOR ACO
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PATIENT 360: Supporting comprehensive, 
end-to-end data management capabilities 
such as Patient 360 and Patient Journey
Mapping

DATA INTEROPERABILITY: Supporting
data sharing with internal and external 
stakeholders

E2E DATA MANAGEMENT: Providing 
built-in data quality, metadata and master 
data management, and data governance



Metadata about various entities, their attributes, business rules, and their 
data sources (currently only passive  metadata supported; support for active 
metadata to be added soon)

Data collection from multiple disparate data sources in different formats 
and different schema, and provision of metrics on data ingestion

Ability to map incoming data with various business rules and to either reject 
them at source or ingest and transform them based on the rules

Similar data from multiple data sources will be semantically compared, with 
provision of options to converge them into a unique recordDuplicate Match 

and Merge

Following are the key components that form the integral part of the framework:

6.1. Key Components of the Framework

FHIR

IoMT

EHR

Imaging

Genomics

HL7 FHIR

Other Primary
Care Physicians

Commercial ACOs

CMS

Patients

Figure 1: Rhodium: Data Fabric Framework
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The following diagram depicts the Rhodium Framework:

Data
Virtualization

Data Sharing
(Selected Attributes)

Data Lake
(Multi Model)

Data Mining
(AI)

Data Search
(semantic)

Data Linkages
(graph)

Data Catalog
(Metadata)

Data Ingestion
(pipelines)

Duplicate Match
and Merge Data Quality

*CONFIDENTIAL - PATENT PENDING

HL7 FHIR

Data Quality

Data Ingestion

Data Catalog

Hospitals



6.2.1. Data

Provider/physician/plan and other Master Data Management (MDM)
Single version of metadata, management and data catalog of disparate data sources
Data quality management 
Data pipelines from disparate data sources consolidated within Rhodium
Duplicate matching between disparate data sources and creation of Master Patient Index
Semantic search on full text indexing on multiple attributes to locate patient records quickly
Knowledge graph to create Patient 360
Knowledge graph to provide an integrated Patient Journey Mapping for an episode of care
Data mining model integration to realize multiple AI use cases which can be further extended.

6.2.2. Interoperability and Data Sharing 

Share patient records across hospitals along with desired data stewardship
Expose patient data for external applications using API standards FHIR and DICOM
Provide access to unified patient data for Primary Care Physicians
Create a Master Patient Index for linking patient encounter information across hospitals

6.2. Features of Rhodium
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Related graphs of knowledge about the entity and its various transactions, 
and relationships with other entities (Patient 360)

Comprehensive multi-column indexing and search,
with semantic intelligence

Ability to access external data sources without ingesting data from source, 
in a scalable manner

Ability to share data between enterprise business units, as well as selected 
attributes with external stake holders

Data
Virtualization

Machine learning algorithms like segmentation (grouping),
forecasting, and classification of the data

Ability to store data in multiple formats under a common repository

Data Search

Data Linkages

Data Mining

Data Lake

Data Sharing

Refer Appendix III.
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Various studies suggest that current model of Fee for Service will be replaced 
with Value Based Care.

Source: Business Insider

“
”

Between 2018 and 2021 Number of Patients Under value based
care have doubled.

“
”

While the Rhodium Platform utilizes the key features of
multi-model databases and graph technologies to provide
the required capabilities, at its core it also utilizes blockchain
technology for linking disparate systems and to provide proper
data governance in terms of ownership of information across stake 
holders, thus creating a trust based environment. 

7. BLOCKCHAIN’S ROLE IN DATA INTEROPERABILITY AND PATIENT RIGHTS

6.2.3. Patient Engagement 

Provide blockchain-based consent management to give patients ownership of their data
Provide data to patient ports and mobile applications
Support patient engagement activities like notifications and reminders
Utilize blockchain-based token contracts to provide monetization options to patients
for allowing their data to be used in medical research

6.2.4. Integrated ACO

Utilize blockchain-based platform for physician directory and physician credentialing
Utilize blockchain-based platform to support contract sharing and payment and
risk sharing between stakeholders
Act as a potential medium for re-insurance needs of the payers
Help with identification of fraud, waste, and abuse in payment transactions

Some of the key design aspects of Blockchain in Rhodium
are mentioned below:
    Blockchain’s unique address will serve as MPI (Master Patient Index)
    Patient’s wallet will serve as the ownership of the patient’s record
    on blockchain
    Individual hospitals and physicians will share patient information 
    by utilizing their public keys 
    Blockchain-based tokens provide options for patient monetization



8.1. For Patients
Better and faster healthcare due to unified picture through Patient 360 
Supports anytime, anywhere, any device access to data leading to 
improved patient engagement
Provides freedom and flexibility in choosing providers and services in
the era of Telehealth
Prevents unauthorized monetization of health data
without patient consent
Brings focus to wellness through best practices and guided advice

8.2. For Providers
Reduces diagnosis costs and costly duplicate testing efforts
Supports next generation payment methods like Episode of Care, Bundled Payments
Brings more scope for advanced research on healthcare data within the boundaries of privacy
Brings more trust between payers and providers, resulting in faster and efficient
revenue cycle management
Provides a path towards digital transformation from legacy technologies
with the infusion of Cloud, AI/ML, Blockchain, Graph technologies

8.3. For Payers
Controls costs and reduces risks, as costs are covered by a larger set of stakeholders
A healthier population with fewer claims translates into less drain on payers’ premium pools
and investments
Patient Journey Mapping enables payers to increase efficiency by bundling payments that cover
the patient’s full care cycle, or for chronic conditions covering periods of a year or more

8.4. For Primary Care Physicians
Physicians get the benefits of larger network and associated technology support
Physicians can provide better referrals due to data sharing across the network
Reduces risks and increases savings
Improves efficiency and patient outcomes
All the benefits of large hospitals are available for smaller physician practices due to common
platform and data exchange
More support for technology from the ACO ecosystem than from an individual investment
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8. BENEFITS OF RHODIUM FOR STAKEHOLDERS
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National healthcare expenditure (NHE) is
estimated to reach $6.2 trillion by 2028.
Source: Investopedia

“
”

According to a survey by NEJM Catalyst,
approximately 40% of U.S. health care
workers think that at some point in the future,
value-based reimbursement would be
the primary revenue model for the U.S.

“

”

9. CONCLUSION

Post pandemic, healthcare is at the crossroads looking for ways and 
means to transform itself. Value-based care, a model that prioritizes 
patient health quality outcomes versus patient services volume, has
the potential to be the silver lining of this pandemic. In that context, 
healthcare should also accelerate towards alternative payment models 
like Total Cost of Care (ACO) and Episode-based Bundled
Payments.

However, achieving the desired data maturity and the associated insights are not easy for current care 
due to legacy data platforms. GAVS’ ACO Modernization Data Fabric Framework – Rhodium has 
all the building blocks to be the end-to-end solution for ACOs to achieve desired outcomes.

These figures suggest that 
newer payment models like 
ACO and Bundled Pay-
ments are important for the 
success of Value-Based Care. 

Rhodium Framework helps 
with efficient operations
of ACOs and Clinically
Integrated Networks.
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Physician, hospital,
and PRN services relating
to a specific person
(often capitated separately)

No bundling

Physician, hospital, and PRN
services related to a budgeted
payment for a specific
treatment, specific health
event, or chronic condition

Historical Capitation

Appendix I

ACO VS HMO

An HMO is a medical insurance organization that provides healthcare to anyone who is a member,
for a certain annual fee. On the other hand, an ACO is a group of networked healthcare professionals 
who are driven to ensure that quality healthcare is provided to a set number of members.

APPENDIX

Payment Model Comparison

Appendix II

HMO  ACO  

A medical insurance organization  

 

  

  

A group of networked healthcare professionals

Medical cost is a deciding factor Improving medical service is prioritized

Primary Care Physician (PCP) acts
as gatekeeper to other pre-selected
healthcare providers

Members cannot choose healthcare
provider or additional medical treatment

PCP in charge of a member’s care team

Members can choose any healthcare provider
or additional medical services

Characteristic Fee for Service (FFS) Bundled Payment

What is the period
of payment?

Which providers and
services are bundled?

Pro-rated payment
per month for a year

Payment made after
service completion

Monthly payments with
occasional budget reconciliation

Sometimes No Yes

No No Yes

Provider accepts
financial risk

Payer primarily accepts
financial risk

Provider bears short-term risk 
Payer bears long-term risk

Volume and access
management Volume Efficiency and quality

(if paired with performance)

Are performance or
outcome measures present?

Is risk-adjustment included?

Who accepts the risk?

What drives physician action?



For more information on how GAVS can
help solve your business problems, write to
healthcheck@gavstech.com. 

www.gavstech.com

GAVS is an AI company focused on enabling Enterprise Digital 
Transformation. Our solutions and services are led by AI/ML,
Automation, Cloud, Big Data, and Analytics. Guided by the dual 
mandate of business alignment and cost effectiveness,
we empower organizations to transform their operations and 
accelerate business outcomes with our proprietary AI products
and platforms. We bring years of rich experience and expertise
in diverse industry verticals, with special focus on Healthcare,
Banking and Financial Services, Media and Publishing,
and Manufacturing.

Population health management, where clinical and other social data from patients can be used
to predict clinical outcomes
Predicting the number of days of stay by a patient which will be a major factor in resource allocation 
and ensuring that the patient experience has improved during the stay
Patient severity segmentation to identify high-risk patients for proactive treatment plans
Identification of factors influencing outcome for any clinical disorder
Identification of patients at-risk for readmission and enabling timely clinical interventions
Patient illness prevention/next disease prediction
Forecasting inventory needs of hospitals
Predicting factors that influence patient satisfaction index and taking steps to improve them

Appendix III

AI/ML Use Cases

While a lot of scenarios that support value- based care can be provided by insights generated from 
Rhodium, the following could be some special use cases that ACOs can implement:




