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Executive Summary
IBM® Unified Data Model for Healthcare
(UDMH) is a family of business and
technical models that accelerate the
design of enterprise vocabularies, data
warehouses, data lakes, and analytics
solutions, driven by healthcare-centered
business requirements.

It is critical, therefore, that the healthcare
organization maximize the allocation
of these resources to patient care and
minimize the administrative overhead
associated with the provision of services
and compliance with rapidly changing
regulations.

The healthcare industry is undergoing
rapid change in response to pressures to
reduce total costs while simultaneously
improving care outcomes for the patient
population. As the transformation to a
patient centric and collaborative business
model continues to gain momentum,
the health care industry is expected
to change to a more cost efficient and
higher quality delivery system.

Strategic and operational leaders need
reliable and accessible information to
prioritize and allocate funding, resources,
and technology to remain competitive
and ensure compliance with regulatory
quality measurements.

Legislitive reforms such as the Patient
Protection and Affordable Care Act
(PPACA) 2010 are accelerating the
pace of change. The achievement of
these goals can be constrained by the
availability of resources and limited
budgets.

They are challenged to aggregate
the data they need to make key
business and operational decisions to
improve performance across complex
environments. They are unable to
calculate the true cost of care if they
cannot correlate data that describes the
resources and cost of care provided with
patient outcomes and post-discharge
patient satisfaction.

But for many healthcare organizations
the information that is critical to
understanding patients, members and
operations is not easily accessible. While
there is no shortage of data, it is often
spread across numerous information
silos and in multiple formats, making it
nearly impossible to turn this information
into the type of actionable insight that
can drive competitive differentiation.
Most healthcare organizations do not
have a detailed road-map showing how
to bridge the gap between clinical and
financial data. They lack the crossfunctional expertise, resources and
processes to design a comprehensive
foundation for business intelligence.
Attempting to develop this themselves
is expensive and is unlikely to yield
results within the necessary time-lines
for regulatory compliance and business
goals. Packaged business intelligence
solutions may not support technology
investments already made, and may
require an application specific and rigid
data model.
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Electronic Records (EHRs) are beginning
to be adopted to create a single
longitudinal record of patient care. EHRs,
when integrated with resource utilization,
care management, supply chain, activity
based costing, billing and claims data,
will provide the comprehensive analytics
framework to enable historical analysis,
predictive modeling and data driven
decisions.
But these efforts are no longer enough.
Many healthcare organizations have
simply outgrown the functionality and
effectiveness of their current data
models, and cannot achieve the level
of data analytics capabilities necessary
to understand fully the broad range of
activities conducted by its consumers
and operations. And as we move into an
age of consumerism, particularly in an
industry with multiple consumers, such
as health plans, members, employers,
healthcare providers, practitioners and
brokers, the need to extract actionable
information from data is critical.

What is needed to meet these demands
are innovative solutions that can provide
the foundation for a broad range of
query-based and near real-time business
intelligence activities that can effectively
integrate and analyze information
from a wide range of data sources. The
foundation needs to be robust enough
to support current needs and extensible
and scalable enough to support future
requirements that may still be unknown.

It offers the ability to create an analytical
data store that connects to all of a
healthcare organizations critical data,
across disparate systems and formats,
across diverse departments and other
data healthcare organizations. It helps
build a dynamic analytics environment
where data collected internally and
externally is used to determine how to
arrange, align, deploy and improve care
to patients.

UDMH provides a blueprint for
comprehensive data warehouse business
intelligence applications, as well as the
foundation for an operational model
based on data architecture best-practice
principles. It provides a robust set of
business and technical data models
that are extensible and scalable to
fit a healthcare organization’s unique
environment and offers significant
competitive advantage.

UDMH forms the foundation of a true
information management infrastructure
where trusted, relevant information is
available to the people who need it,
when they need it, so that they can make
better and timelier decisions.
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Business Benefits
• Complete view of patient and
plan member data across the
continuum of care spanning
claims, inpatient, outpatient,
marketing communications,
membership, behavior and other
datasets
• Natural Language Processing
extensions to facilitate the capture
of annotator feature-set output
generated by IBM Watson Content
Analytics
• Extended genomics coverage:
support for more genotype and
phenotype data sets
• Benchmarking: physician
performance and revenue cycle
management
• Supportive content and worked
examples for cancer registries,
IEEE point of care devices and
others

• Truven Flexible Analytics
extensions to support integration
with Truven OPEG, MEG, Disease
Staging, Cost, and Service
Category outputs.
• Support for Explorys Supermart.
• Geospatial Analytics: Support to
analyze spatial data for example
to predict movements of disease
outbreaks.
• Industry Standards support:
CCPA, GDPR1, HL7, HIPAA, i2b2,
VCF, NAACCR, OASIS, NCPDP,
CCD, OMOP, FHIR, CDISC-BRIDG,
SAMHSA.
Technical Benefits
• Can help the healthcare
organization build a repository of
reliable, accurate and up to date
information capable of supporting
all of the organization’s business
and clinical requirements

• Can be customized to reflect the
exact needs of each organization,
including areas that are specific
to their business, because it
has a strong orientation on both
business and IT.
• Can be flexible enough to evolve
over time with the ever
changing requirements of the
healthcare industry. Open
standards make it easy to build
out additional features and
accommodate extensions. IBM
provides support as new releases
of the offering are made available.
• Can help IT staff implement
an enterprise data warehouse,
operational data stores, data
marts and data lakes on time
because it contains thousands
of hours’ worth of development
effort and expertise to help
business users
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Use Cases
Data Privacy and Protection - GDPR
UDMH supports the General Data
Protection Regulation1 (GDPR) and
provides an industry-specific vocabulary,
that can help you discover and govern
privacy data, and KPI templates
for regulatory reporting. It can help
organizations ensure that their enterprise
data architecture is able to provide the
necessary data artifacts to report on
data protection issues and can help to
determine and define which personal
data types your business uses.

Mental Health
With mental healthcare requirements
increasing through a growing number of
patients being detected but with funding
not keeping pace, we must use all of the
resources available to deliver efficient
and effective care. Capturing and
retaining all data that is related to a
patient including unstructured data and
its interpretation enables healthcare
professionals to have insight into the
person as a whole and in the context of
their living arrangements.

conditions in the appropriate registries.

Data Privacy and Protection – CCPA
UDMH has been updated to support
the California Consumer Privacy Act
(CCPA) and provides an industry specific
vocabulary, that can help you understand
requirements for privacy data. Building
on the foundations put in place with
GDPR, CCPA identifies the key terms
within the regulation which are then
mapped to the Business Terms. The
coverage can help you understand
what components to be considered
including consumer rights, personal data
types, processing activities, processing
purposes, and roles.

Population Health Management
Healthcare providers and payers
understand that detecting disease
early and starting treatment early not
only improves the outcome for the
patient but also reduces the total cost
of care for the patient. For this reason,
healthcare programs that focus on early
detection and care management can
reduce the cost per patient or per head of
population for providing good health
care. UDMH plays a significant
role by supporting the tracking of
patients’ medical data, their participation
in care management programs, and
the enrolment of patients with chronic

The ability to measure the turnover
of staff with specific skills in various
departments and to understand
the underlying reasons can help
organizations minimize such attrition.
It is more efficient and less expensive
to invest in staff retention rather than
constantly recruiting and training
replacements.

HR in Healthcare
Managing human resources has
always been an important issue for the
healthcare sector. This is becoming ever
more important in an era of increasing
demand for services with a limited pool
of people with the appropriate skills and
qualifications. Clinical staff in particular
are a precious commodity and healthcare
providers need to take all measures
possible to reduce staff turnover.

Industry led governance
While a business vocabulary is often
defined as a way to provide a business
view to connect with more technical
artifacts, or as the starting point for
defining the business scope to be used
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to guide the identification of a subset of
logical model elements, the business
vocabulary has significant value in its
own right.
A properly defined business vocabulary
that reflects the needs and terminology
of the various users can be used to:
• act as a common language across
the different business users across
the organization
• provide a reference point
when aligning new or acquired
businesses into the overall
organization
• provide a basis for the
identification of gaps and overlaps
between different projects or
activities that the enterprise may
be engaged in
UDMH contains comprehensive
enterprise vocabulary data structure
designs.

Data Lake
The data lake has emerged as the
recognized mechanism to enable
organizations to define, manage and
govern the use of various big data
technologies. This represents an
evolution of big data towards mainstream
use in an enterprise and the associated
focus on management of such assets.
Many of the same traditional imperatives
for the use of UDMH also exist when
organizations deploy a data lake
• the need to establish a common
cross enterprise set of assets for use
by the business
• the need to ensure a common
understanding of such assets by the
business and technical users
• the need to enforce a common
governance layer around the data
lake

UDMH contains a number of components
which are ideally suited to supporting
deployment to a data lake architecture.
Data Warehousing and Marts
A data warehouse is a central repository
of summarized data from disparate
internal operational systems and
external sources. Data organized around
business entities such as customer,
product or geographical region is more
useful for analysis than data committed
to applications that support vertical
functions of the business. It is a single
source of consolidated data that
provides an enterprise-wide view of
the business that becomes the main
source of information for reporting and
analyzing data marts. UDMH contains
comprehensive data designs for creating
atomic and dimensional enterprise data
warehouses.
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Product Overview
UDMH provides a blueprint for
understanding the information that
flows around a financial organization,
for governing that information, and for
building comprehensive data solutions.
It provides a robust set of business
and technical data models, which are
extensible and scalable so that they can
fit an organization’s unique environment
and offer significant competitive
advantage.
Strategic and operational leaders need
reliable and accessible information
to prioritize and allocate funding,
resources, and technology to remain
competitive. They are challenged to
aggregate the data they need to make
key business and operational decisions
to improve performance across complex
environments.
But for many organizations this
information is not easily accessible. While
there is no shortage of data, it is often
spread across numerous information
silos and in multiple formats, making it
nearly impossible to turn this information
into the type of actionable insight that
can drive competitive differentiation.

Figure 1. UDMH solution overview
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Most organizations do not have a detailed
roadmap showing how to bridge the gap
between operational and financial data.
They lack the cross-functional expertise,
resources and processes to design a
comprehensive foundation for business
intelligence. Attempting to develop this
themselves is expensive and is unlikely
to yield results within the necessary
timelines for regulatory compliance and
business goals.

What is needed to meet these demands
are innovative solutions that can provide
the foundation for a broad range of
query-based and near real-time business
intelligence activities that can effectively
integrate and analyze information
from a wide range of data sources. The
foundation needs to be robust enough
to support current needs and extensible
and scalable enough to support future
requirements that may still be unknown.

Packaged business intelligence solutions
may not support technology investments
already made, and may require an
application specific and rigid data model.

UDMH offers the ability to create an
analytical data store that connects to
critical data, across disparate systems
and formats, across diverse departments
and other organizations. It helps build
a dynamic analytics environment and
forms the foundation of a true data
infrastructure where trusted, relevant
information is available to the people
who need it, when they need it, so
that they can make better and timelier
decisions.

Many organizations have outgrown the
functionality and effectiveness of their
current systems, and cannot achieve
the level of data analytics capabilities
necessary to understand fully the broad
range of activities conducted by its
consumers and operations.

UDMH provides a glossary of
requirements, terms and concepts
that can be clearly understood and
communicated by both business and
IT professionals, thereby helping to
accelerate project scoping, appropriate
reporting, data quality and data
requirements and identifying sources of
data.
Ultimately, it acts as a blueprint by
defining a comprehensive map of
financial information elements and how
those elements interact, as well as the
structures necessary to build effective
governance assets, and data warehouse
and analytics solutions
It provides managers with critical
prebuilt reporting templates that offer
a wide and deep view of their business
through key performance indicators
(KPIs) and other measures.
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Achieving rapid and successful analytical
value requires the proper balance of
a comprehensive data schema design
across clinical, financial, and operational,
genomic, mental health and supply
chain data elements paired with the
ability to support existing models and
technologies. Only a flexible model
structure developed specifically for the
healthcare industry can support this.
As platform independent models, the
offering is the result of tens of thousands
of hours of development effort and
deep subject matter expertise to help
business users and IT staff implement an
enterprise data warehouse on time and
on budget.

UDMH reaches far beyond simple
data gathering. It offers a significant
competitive advantage through the
ability to continuously process data,
from patient information to medical
care utilization, and transform it into
information led business initiatives,
for example by integrating genomic
information with patient clinical data
records to design and track population
health screenings.

By unlocking information contained in
individual applications and repositories
from a variety of vendors and making
it readily available to the people and
processes that need it, UDMH
can help get you closer to a true
information management infrastructure.
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Solve complex problems requiring
complex data
• Turn operational data into strategic
insight with end to end integration
of your most valuable data
• Build a comprehensive health
analytics platform and leverage
the investment for years to come
• Track improvements and trends
in cost and quality over time with
historical views and traceability
• Provide data in a way that enables
detailed analysis by business
analytics applications
• Leverage existing investments by
incorporating existing complex
data models into the crossfunctional view

Turn insights into action
• Integrate clinical and financial
data to support emerging care
delivery models and deliver
reliable and actionable insights to
your executive office
• Combine resource and clinical
information to identify areas of
waste and inefficiency that may be
inflating the cost of care delivery
• Integrate genomic information
with patient clinical data
records to help design and track
population health screenings
• Identify actionable opportunities
for both clinical and operational
improvement by analyzing the
patient care data from different
perspectives

Be responsive to your businesses
changing needs
• Align business and technical
resources with a common target
and vocabulary to accelerate
progress on your initiatives
• Increase agility and decrease time
to deliver new reports to your
decision makers with a design
optimized for analytics
• Enable department heads with the
tools they need to be innovative
and collaborative
• Adapt to evolving regulatory
requirements to maximize
reimbursements and compliance
• Expand analytical dashboards
and reports to include emerging
clinical areas without reimplementing an entire platform
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Components
Business Terms
Business terms define industry concepts
in plain business language, with no
modeling or abstraction involved.
Business terms have a set of properties
and are organized by business category.
Clearly defined business terms help
standardization and communication
within an organization. Mappings to the
data models make it possible to create
a common, enterprise-wide picture of
the data requirements and to transform
these requirements into IT data
structures.
Business terms define key business
information used for business
operations and analysis, enabling users
to understand information used by IT
assets by allowing traceability between
business terms and IT assets. As a
consequence, developed IT solutions are
driven by business requirements.
Business terms should exclude terms
that are not meaningful to a business
user, such as terms that are too abstract.

Figure 2. UDMH solution components

Business terms do not model data
requirements but capture the data
requirements in a simple and flat
structure. The modeling activity happens
in the subsequent use of the data
models when the business terms are
modeled using modeling artifacts such as
inheritance, relationships and attributes.

Business terms are defined by properties
that describe in business language, the
meaning of the business term and its
status, organized in business categories
within a structured hierarchy.
The Business Terms are typically
manipulated using IBM InfoSphere
Information Governance Catalog.
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Analytical Requirements
Business Solution Templates,
incorporating Analytical Requirements
and portions of the Dimensional
Warehouse Model, enable rapid scoping
and prototyping of data marts, which
provide a subject-specific analytical layer
in a data warehouse solution. With data
warehouse modeling software, business
users and analysts can use Business
Solution Templates to quickly gather
the reporting and analysis requirements
of their organization. Analytical
Requirements are typically manipulated
using IBM InfoSphere Information
Governance Catalog.
Each Business Solution Template can
be divided into measures which are
numerical facts that convey quantitative
information of importance to the
organization and dimensions which then
categorize measures. These measures
and dimensions are mapped back to the
data warehouse so that the scoping of
the reporting and analysis requirements
automatically selects the most
appropriate data warehouse entities and
attributes to support those requirements.

The analytics development team can use
these Business Solution Templates to
create designs for specific data marts or
dimensional solutions that can be used
as a source for a range of reports and
charts. In some cases Business Solution
Templates also contain mappings to
supporting Snapshots.
Supportive Content
Supportive Content represents data
elements in the language of the source
requirement. For example, requirements
such as Health Level 7 (HL7), which is
the standard series of predefined data
formats for packaging and exchanging
health care data in the form of messages
transmitted between disparate IT
systems, or HIPAA (Health Insurance
Portability and Accountability Act.)
The benefit of Supportive Content
is in logically organizing the data
requirements into cohesive groupings,
and in translating requirement data
needs into their support in the data
warehouse model.

The purpose of Supportive Content is
to capture requirements in a particular
domain of interest and then relate it
to the data warehouse model entities,
relationships and attributes that
support those requirements. To this
end, Supportive Content is defined in
the language of the users of the given
application. The user scopes out the
requirements using Supportive Content.
Using mappings to the other models, this
then highlights the most appropriate data
warehouse structures.
Supportive Content also includes
mappings to CCPA, GDPR1, i2b2,
NAACCR v13, Continuity of Care
Document, Variant Call Format v4.2,
HIPAA 5010, NCPDP, X12, and HL7 v2.7,
FHIR, Explorys, CDISC-BRIDG.
Supportive Content is typically
manipulated using IBM InfoSphere
Information Governance Catalog.
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Business Data Model
The Business Data Model is a logical
entity relationship model that represents
the essential entities and relationships
of the healthcare industry. It includes
common design constructs that can
be transformed into separate models
for dedicated purposes such as an
operational data store, data warehouses,
data marts and data lakes.
The Business Data Model is the first
point at which the various business
requirements are brought together and
modeled in an entity relationship format.
It enables organizations to perform
the initial modeling of their business
requirements and helps the organization
understand the various constraints,
relationships and structures that can be
implied in their business requirements.
This is the essential model of the
business that provides the overall
business context and a common basis for
the downstream models that can be used
in actual deployment of the physical data
warehouse.

The Business Data Model is not an
implementation model. Instead, it
includes common logical constructs that
can be transformed into the physical
structures suitable for dedicated
purposes. These derived models
are implemented as installed data
repositories. The key data concepts of
the Business Data Model are based on
IBM’s experiences, achieved over almost
two decades of developing industry
models in multiple industries, and
customizing them to suit the exact needs
of hundreds of individual clients.
The BDM is typically manipulated using
IBM InfoSphere Data Architect.
Atomic Warehouse Model
The Atomic Warehouse Model is a logical,
specialized model derived from the
Business Data Model. It is optimized as
a data repository which can hold longterm history, usually across the entire
enterprise. An equivalent physical model
is also available to licensed customers.

The Atomic Warehouse Model provides
the data design support needed to
create a uniform model of the enterprise
level business requirements defined by
the Business Data Model into specific,
flexible and efficient structures dedicated
to the long-term storage of historical
facts.
Usage of key concepts, such as
Encounter, Claim, Location and
Agreement that are independent of any
query usage gives the Atomic Warehouse
Model a high degree of flexibility. The
history structures have been developed
over decades of warehouse design and
give the efficient storage construction
required. It is also designed to support
near real-time loading of data.
The AWM is typically manipulated using
IBM InfoSphere Data Architect
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Dimensional Warehouse Model
The Dimensional Warehouse Model is an
The Dimensional Warehouse Model is a
logical model derived from the Business
Data Model and is an optimized data
repository for supporting analytical
queries. An equivalent physical model is
also available to licensed customers
The Dimensional Warehouse Model
provides the data design support
needed to transform the enterprise level
business requirements in the Business
Data Model into business-specific and
efficient structures dedicated to the
design of a dimensional data repository.
This repository holds data to meet
the needs of business-user-required
analyses. Dimensional models are more
easily understood by business users.
They are optimized for data querying
instead of for transactional speed
and their structure means it is easier
to extend them to support new data
requirements. New queries can be
created without having to redesign the
data structures, and old queries will still
operate without change.

Using either the Atomic or the
Dimensional Warehouse Model is a valid
option for your enterprise data store,
depending on your needs. You can
use either for the lowest level of data
granularity that supports your solution
requirements. Collectively, UDMH models
help to mitigate the risk of implementing
a data warehouse, while considerably
reducing development time and cost.
The DWM is typically manipulated using
IBM InfoSphere Data Architect.
Snapshots
The Dimensional Warehouse Model
contains a package of Snapshots which
are analytical tables that support specific
BSTs. They bring together data elements
from multiple facts and dimensions at
a fine grain to provide a point in time
view of related data. They also include
mappings to the original facts and
dimensions from which they source their
content. Where a BST is supported by a
snapshot, the BST will include mappings
to both the snapshot and to the source
facts and dimensions.

Snapshots can also be used in their own
right as a basis for the development of
analytical data marts. Snapshots, as part
of the DWM, are typically manipulated
using IBM InfoSphere Data Architect.
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Comprehensive: An integrated model
across clinical, operational and financial
data to enable cross-functional analytics
and insights that will drive more informed
decisions
Inclusive: Incorporate existing in-house
data models and evolve and innovate as
needs expand
Validated: Validated industry data model
establishes a working vocabulary to
accelerate business intelligence design
across clinical, financial and technical
resources

Portable: A logical data model
decoupled from specific technology,
portable across data warehouse systems
ensuring enterprise-wide adoption

Tailored: Customizable and fully
extensible using data modeling tools
to tailor the model to your businesses
specific requirements

Intelligent: Business Solution Templates
address common analytical and reporting
requirements such as operational
performance and pharmacy utilization

Trusted: 20+ years of IBM data model
design experience supporting more
than 500 clients representing large and
complex data warehouse and analytics
programs

Collaborative: Provides a gateway
between the business language and
technical data elements used to
deliver your data warehouse, including
integration with IBM InfoSphere
Information Governance Catalog

Reduced Risk: Lower total cost of
ownership of platform will minimize risk,
project duration and rework
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Business Content
UDMH is rich in healthcare content,
which is represented in multiple forms
depending on how you want to work
with it. This content is easily accessible
to business users via the Business
Vocabulary components.
The Business Terms contain thousands
distinct terms representing components
of information from the healthcare
industry. This extensive set of terms is
structured into hierarchies of information
to aid navigation of the content.
Reporting requirements are detailed
in the Analytical Requirements which
highlight major focus areas of the
analysis in the business. Each focus area
contains a set of templates that group
metrics and dimensions by reporting
topic.
Supportive Content details non-reporting
requirements where external regulatory
texts, data application integration
parameters and other domain specific
terminologies need to be integrated.

Where a subject crosses multiple UDMH
components and leverages off existing,
distributed concepts, Project Scopes are
used as a method of grouping the content
together into project topics for ease of
identification to subject matter experts.
This rich business content is used as
input to the Atomic and Dimensional
Warehouse Models where the business
level information is enhanced with
technical specifications that describe
how the underlying data should be stored
and optimized for analysis and reporting.
Business Terms
• Account
• Agreement
• Allergy
• Blood Product
• Care Management
• Claim
• Clinical Order
• Clinical Trial
• Communication & Documentation
• Consent
• Diagnosis
• Encounter
• Financial Transaction

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Genomics
Healthcare Event
Labor
Legal Action
Location
Marketing Activity
Order
Party and Role
Patient Management
Patient Medication
Patient Registry
Performance
Personal Health Record
Point of Care Device
Population
Procedure
Provisioning
Referrral & Authorization
Study
Supply Chain
Surgery
Survey
Unfavorable Event
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Supportive Content
• BRIDG 4.0
• Continuity of Care Document (CCD)
• CCD - Behavioral Health
• IBM Watson Health - Social Program
Management (Curam)
• IBM Watson Health - IBM Explorys
SuperMart
• FHIR v3.0.1
• CCPA
• GDPR
• HIPAA 5010
• HL7 v2.7
• i2b2
• IBM Advanced Care Insights (IACI)
• IBM Master Data Management
• NAACCR v13
• OMOP
• Personal Data Processing
• VCR v4.2

Analytical Requirements
Brand and Product Marketing
• Household value analysis
• Market analysis
• Marketing KPI for growth analysis
• Marketing optimization and expense
analysis
• Member behavior analysis
Campaign
• Campaign cost analysis
• Campaign profitability analysis
• Campaign sales analysis
• Consumer campaign outcome
analysis
Claims
• Claim adjudication analysis
• Claim recovery analysis
• Claims processing analysis
• Compound drug claim analysis
• Coordination of benefits analysis
Clinical Analytics
• Business rule event analysis
• Chronic disease management
analysis
• Clinical care variability analysis
• Clinical outcomes analysis

• Healthcare program selection and
member target analysis
• Patient safety analysis
• Pharmacy utilization analysis
• Surgery analysis
Consumerism
• American community survey analysis
• BRFSS analysis
• Consumer health expenditure
analysis
• Healthcare engagement analysis
• Medical expenditure panel survey
analysis
• Payor profitability analysis
• Plan diversification and competition
analysis
• Preventive health participation
analysis
• Procedure affordability analysis
• Provider profitability analysis
Disbursements
• Payee contact analysis
• Payments transaction processing
analysis
• Provider payments analysis
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Disease Specific Measures
• Cancer screening and care analysis
• Chronic obstructive pulmonary
disease COPD analysis
• Quality of care - heart and vascular
disease analysis
• Renal care analysis
• Renal transplant analysis
• Stroke disease assessment and care
analysis
Financial Performance
• Balance sheet analysis
• Cash flow analysis
• Claims financial analysis
• Financial summary analysis
• Income statement analysis
• Supply chain spend analysis
• Capitation Financial Performance
Analysis
HEDIS 2019
• Access/Availability of Care Support
• Effectiveness of Care Support
• Experience of Care Support
• Health Plan Descriptive Information
Support
• Relative Resource Use
• Utilization and Risk Adjusted
Utilization

• Measures Collected using Electronic
Clinical Data Systems
HHS Risk Equalization
• HHS reinsurance analysis
• HHS risk adjustment analysis
• HHS risk corridor analysis
MACRA MIPS
• Communication and Care
Coordination
• Comnunity and Population Health
• Effective Clinical Care
• Efficiency and Cost Reduction
• Patient Safety
• Person and Caregiver-centered
Experience and Outcomes
Maternity Care
• Baby delivery analysis
• Maternity admissions analysis
• Newborn care analysis
• Prenatal care analysis
• Prenatal screening analysis
Member Retention
• Group retention analysis
• Member retention analysis
• Member satisfaction analysis
• Parent satisfaction analysis
• Policy event analysis

Member Service
• Member feedback on intermediaries
analysis
• Member service KPI for growth
analysis
• Member service optimization and
expense analysis
Mental Health
• Criminal justice analysis
• Mental health comorbidity analysis
• Mental health medication
compliance analysis
• Mental health program participation
analysis
• Military personnel post traumatic
stress disorder analysis
• NHS mental health admissions
analysis
• NHS mental health care analysis
• Post traumatic stress disorder
analysis
• SAMHSA clinic reported measures
• SAMHSA state reported measures
• Substance abuse analysis
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Operational Performance
• Inpatient operational performance
analysis
• Inventory cost analysis
• Labor productivity analysis
• Labor utilization analysis
• Location utilization analysis
• Medical equipment utilization
analysis
• Patient experience survey analysis
• Physician productivity analysis
• Provider revenue cycle analysis
• Readmission prediction analysis
• Referral analysis
• Revenue forecast analysis
• Staff absence analysis
• Staff turnover analysis
• Surgical utilization analysis
• Treatment target analysis
• Waiting list analysis

Pharmacy Benefits Management
• Adverse drug events analysis
• Compound drug prescription
analysis
• Formulary analysis
• Medication error analysis
• Outpatient pharmacy benefits
analysis
• Pharmacist service analysis
• Pharmacy claims analysis
• Prescriber analysis

Personal Health Record Utilization
• Member personal health record
usage analysis
• PHR transfer analysis
• Provider PHR usage analysis

Profitability
• Business activity performance
analysis
• Health plan operational cost analysis
• HHS medical loss ratio and rebate
analysis

Product Management
• Business profitability analysis
• New business volume analysis
• Product development KPI for growth
analysis
• Product development optimization
and expense analysis
• Product line analysis

Provider Performance and Quality
• Hospital pneumonia care quality
analysis
• Institutional provider quality analysis
• Prenatal care quality analysis
• Professional practitioner quality
analysis
• Program vendor analysis
Regulatory Reporting
• ACO
• AHRQ
• Data Protection
• NDNQI Clinical
• NDNQI HR
• OASIS Analysis
• Value Based Payments
Retail Sales
• Cross-sell analysis
• Sales and distribution KPI for growth
analysis
• Sales and distribution optimization
and expense analysis
• Sales performance analysis
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Service Line Analytics
• Emergency department performance
analysis
• Inpatient service performance
analysis
• Laboratory performance analysis
• Operating room performance
analysis
• Pharmacy compliance analysis
• Radiology department performance
analysis
• Service line cost analysis
Underwriting
• Employee health risk assessment
analysis
• Underwriting efficiency analysis
• Underwriting resource utilization
analysis
Utilization Management
• Ambulatory care utilization analysis
• NHS - diagnostic imaging analysis
• Referrals and authorizations claims
analysis
• Service utilization claim detail
analysis
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Deploying UDMH
UDMH has the flexibility to create a
range of data warehouse solutions from
business analytics focused data marts to
enterprise-wide data warehouses, data
lakes, and enterprise vocabularies.
Data Warehousing
Typically, data structures are not
available or accessible to create a broad,
innovative data warehouse or analytics
platform. Current investments in
analytics platforms which were designed
to support solely regulatory and quality
reporting have started your journey, but
they are often engineered and optimized
for that purpose. As you move from
current tactical needs into the future
the data access and consistency across
the systems that capture and manage
customer, product and operations
data will probably not speak the same
language.

More specifically:
• The data you need is available
across more than one application
but the data cannot be joined across
systems that collect the information.
The same data elements may
be defined inconsistently, or you
may not even have insights into
the database - and a significant
normalization exercise is necessary
to align the data definitions that you
can run analytics against.
• The same data elements may
be defined inconsistently, or you
may not even have insights into
the database - and a significant
normalization exercise is necessary
to align the data definitions that you
can run analytics against.
• You do not want to place your agility
and ability to innovate in the hands
of a single software component
- you want to leverage the value
those solutions provide - but keep
your options open and flexible to
implement new scenarios, data sets
and analytics as you need them.

Building a data management
infrastructure is a complex team effort,
requiring contributions across multiple
department heads, business analysts and
data architects. Establishing a common
terminology and target model designed
for current and future analytics needs
can be an expensive and time consuming
effort requiring new resources and
skills you may not have in- house today
dedicated to supporting future programs.
Often those resources are tied up
supporting day to day operational and
planning for tactical initiatives.
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A data warehouse is a central repository
of summarized data from disparate
internal operational systems and external
sources.
Operational and external source data is
extracted, integrated, summarized and
stored in a data warehouse that can be
accessed by users in a consistent and
subject-oriented format.

A system of insight supports analytical
queries against data, representing an
organization’s state at a specific point
in time or over a period of time, since
support of history is a key element of
data warehousing.
This also allows users to drill down to
the summarized information for further
detail.

Data organized around business entities
is more useful for analysis than data
committed to applications that support
vertical functions of the business.
A data warehouse provides systems of
insights rather than systems of record.
Users wishing to gain insight can access
many records per transaction, while
system of record users can only access
one record at a time.
Analytical users rarely update data and
can cope with response times that are
not instantaneous, while system of
record users constantly update individual
records and expect sub-second response
times.
Figure 3. Typical data warehouse architecture

The data warehouse is a single source
of consolidated data that provides an
enterprise-wide view of the business that
becomes the main source of information
for reporting and analyzing data marts
that are usually departmental, line-ofbusiness-oriented or business-functionoriented.
The data warehouse overcomes
limitations of older style decisionsupport systems:
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•

•

•

Complex, ad hoc queries are
submitted and executed rapidly
because the data is stored in a
consistent format
Queries do not interfere with
ongoing operations because the
system is dedicated to serving as a
data warehouse
Data is consolidated from multiple
sources, enabling organization by
useful categories such as customer
or product.

The data warehouse holds data about the
business that can be used as the basis
for supporting a detailed analysis of the
areas of most concern to organizations
today. This allows organizations to exploit
the potential of information previously
locked in legacy systems inaccessible to
the business user.

The data warehouse promotes an open
architecture in which each component
adheres to industry standards. This
allows organizations to implement the
data warehouse using existing tools or
preferred tools.
The physical environment of the data
warehouse provides organizations
with an infrastructure that is tightly
integrated with the logical environment
incorporating both the data warehouse
model and Analytical Requirements.
Organizations can generate the required
data structures for a full data warehouse
physical environment.

Analytical Requirements provide the
basis for the design of physical structures
that support OLAP analysis, such as
star schemas. Analytical Requirements
provide substantial domain expertise to
fast start projects, assisting in bringing
them to rapid implementation and
benefits realization.
The use of the data warehouse enables
enterprise-wide standard definitions and
consistency for all business intelligence
data, while delivering this data across the
organization on consolidated or multiple
platforms. This allows for lower-cost
maintenance and centralized control of
all data, while retaining the flexibility to
enable users to select their preferred
analytical applications for ease of use,
preformed reports or complex analytics
capabilities.
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Data Lake
At the core of the data lake are the
set of repositories which could range
from traditional RDBMs information
warehouses to operational data hubs to
HDFS clusters.
The data lake services exist to ensure
consistent and controllable access to
the data lake as well as ensuring that
the appropriate levels of integration/
synchronisation are achieved between
the data lake repositories and the
broader enterprise IT systems.

• Information Warehouse - The
traditional data warehouse
is deployed from the Atomic
Warehouse Model component.
• Deep Data – This is data in a nonrelational repository providing a
historical record of the data from the
systems of record.
• Reporting Data Marts - The
Dimensional Warehouse Model
would provide much of the design
content for the Reporting Data Marts.

Underpinning all of this is the necessary
middleware called the Information
Management and Governance Fabric
which oversees all of the provisioning
workflows into and across the data
lake Repositories as well as providing
access control, monitoring and audition
capabilities.
Some of the critical components in
relation to UDMH are:
• Catalog - Business Term content,
usually stored in IBM InfoSphere
Governance Catalog are deployed
into the Catalog component.

Figure 4. Typical data lake architecture

•

•

Asset Hub – The set of near-realtime operational data, typically
grouped around data entities such
as Customer, Product, Account, etc.
Sandboxes – A (usually nonrelational) store for data for
experimentation purposes.

Typically, UDMH components are designtime artifacts and are used to underpin
the related development activities.
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Catalogs & Vocabularies
Across the typical physical environment
for which organizations need to govern
with the use of a business vocabulary,
there can be a range of different
vocabulary elements and grouping
corresponding to the range of potentially
different users. They have different needs
based on their technical knowledge, the
scope of the environment they need to
see, the frequency of usage and the types
of access.
UDMH provides an accelerator for the
creation of this language by providing a
predefined language that describes that
information that is represented in the
data models but is independent of the
technical structure of the data models.

The Analytical Requirements comprise
high-level reporting information and
business measures along the axes
of common dimensions. While the
Analytical Requirements are primarily
designed to allow business users to
rapidly map reporting requirements to
the data models, they can also be used
as the part of a business vocabulary
that is focused on supporting calculated
values or KPIs.
The Supportive Glossary incorporates
terminology that originates from external
sources such as regulatory authorities
and

The Business Terms typically provides
the central enterprise-wide taxonomy of
business terms intended for enforcing
a common terminology across different
IT and Business-focused users. These
taxonomies can be large as they are
intended to cover all possible aspects
of an Industry. So, the typical method
assumes that only the appropriate subset
of these terms is used for any particular
deployment.
Figure 5. Typical catalog/vocabulary architecture

industry standard bodies. The terms in
these structures are deliberately created
to reflect the language that is used in
the particular source application or
regulation being described.
So, there might be potential value in
using such structures as a source of
terms if there is a need to define a
business users glossary that relates to
the area they cover. It is more likely that
such structures are most useful when
defining a functional view that equates to
an area of the regulation that is already
described in a particular supportive
content structure.
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UDMH has been designed for use with
IBM Software products, but can be
deployed on other software platforms.
IBM Streams is an advanced analytic
platform that allows user-developed
applications to quickly ingest, analyze
and correlate information as it arrives
from thousands of real-time sources,
such as point-of-care devices monitoring
patient vital signs using the IHE standard.
The solution can handle very high data
throughput rates, up to millions of events
or messages per second.
IBM InfoSphere Information Server
is a data integration platform that
helps customers understand, cleanse,
transform & deliver trusted information
to business initiatives including business
analytics and data warehousing. IBM
InfoSphere DataStage® integrates
data across multiple systems using a
high performance parallel framework,
and it supports extended metadata
management and enterprise connectivity.
The scalable platform provides more
flexible integration of all types of data,
including big data at rest (Hadoopbased) or in motion (stream-based), on
distributed and mainframe platforms.

IBM InfoSphere BigInsights® brings
the power of Hadoop to the enterprise.
Apache™ Hadoop® is the open source
software framework, used to reliably
managing large volumes of structured
and unstructured data. The structures
found in data reservoirs, landings zones
and staging zones can be defined using
UDMH
IBM Integrated Analytics System
provides simple deployment, out-ofthe-box optimization, no tuning and
minimal on-going maintenance. It is a
purpose-built, standards-based data
warehouse appliance that architecturally
integrates database, advanced analytics,
server and storage into a single, easyto-manage system that offers significant
performance and scalability.
IBM DB2® provides scalable database
server software to handle the demanding
workloads of large and mid size
enterprise servers. It delivers high
performance across multiple workloads,
while helping to reduce administration,
storage, development and server costs.

IBM InfoSphere Data Architect is
a collaborative data design solution
that helps you discover, model, relate,
standardize, and integrate diverse and
distributed data assets. It can be used to
manage and extend the Models.
IBM InfoSphere Information
Governance Catalog enables the
creating and managing an enterprise
vocabulary and classification system,
with ready to use industry standard
terms and definitions.
IBM DB2 with BLU Acceleration
combines advanced, innovative
capabilities to accelerate analytic
workloads for databases and data
warehouses. It also integrates with IBM
Cognos® Business Intelligence to provide
reporting and deeper analysis. You can
analyze key facts and freely explore
information from multiple angles and
perspectives to make more informed
decisions.
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IBM dashDB is a fully managed cloud
data warehouse service. dashDB offers
massive scalability and performance
through its MPP architecture, and is
compatible with a wide range of business
intelligence toolsets and analytics.
dashDB’s integrated, in-database
analytics let you quickly realize more
value from your data.
IBM business analytics software,
such as IBM Cognos, IBM BigSheets,
IBM SPSS®, Watson Content Analytics,
IBM Data Explorer, IBM Phytel, and
IBM Explorys uniquely enables your
organization to apply analytics to
decision-making, anytime, anywhere.
IBM InfoSphere Master Data
Management manages master data for
single or multiple domains – customers,
patients, citizens, suppliers, locations,
products, services offerings, accounts
and more – for improving application &
business process effectiveness

IBM InfoSphere MDM Reference Data
Management Hub is a powerful, high
value solution for centrally managing and
distributing reference data across the
enterprise. It extends IBM’s InfoSphere
MDM portfolio with a built-for-purpose,
ready-to-run hub and stewardship
application for managing reference data.
IBM Watson Healthcare Annotators
asset
The healthcare annotators are a library
of software modules that provide natural
language processing for domain-specific
insight. They parse unstructured,
text-based information and enable
the codification of this free text into
structured data that is associated with
industry standards. The healthcare
annotators identify, normalize, and code
medical and social facts in unstructured
content, including diagnosis, procedures,
medications and lab results.
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Business Content in Detail
This section describes the business
content in the Analytical Requirements in
further detail.
Brand And Product Marketing
To analyze the image of the healthcare
organization’s brands and products in
the marketplace, among employers,
members, potential members,
providers and competitors. Having a
comprehensive view of all brand and
product marketing enables the plan to
more effectively sell to target market
segments.
Household Value Analysis - The
household value analysis records
aggregate measures related to the
number of policies held by each
household in the membership, number
of people in the household, number of
adults, number of children.
Market Analysis - The analysis of market
trends such as changes in the estimated
value of the market and the size of the
organization’s share of the market.

Marketing KPI For Growth Analysis
- Analysis of the key performance
indicators for the marketing processes, to
grow revenue.
Marketing Optimization And Expense
Analysis - Analysis of the marketing
processes to manage expenditure,
improve profit margin, optimize capital
efficiency and manage enterprise risk.
Member Behavior Analysis - Analysis of
contracts held by the policyholder as well
as movements made by the policyholder
in each contract.
Campaign
To analyze and compare the
effectiveness of customer promotions,
product promotions, marketing drives
and advertising strategy. By keeping track
of campaign cost, results and effect on
product sales and services revenue, the
healthcare organization can determine
the overall campaign effectiveness.

Campaign Cost Analysis - The campaign
cost analysis records measures related to
the execution of campaigns including the
variable costs of outbound and inbound
contacts.
Campaign Profitability Analysis - The
campaign profitability analysis records
measures related to the revenues
generated by a campaign as well as the
costs associated with it.
Campaign Sales Analysis - Measures
campaign success from the perspective
of the volume and values of policies
and premiums sold. This includes: new
members gained, existing members
cross-sold to, members who purchased
new products but canceled prior policies,
members contacted who did not buy new
products, and the premiums earned from
each category. This analysis is applicable
to group or individual member types.

30

Consumer Campaign Outcome Analysis
- The analysis of consumer campaigns
in terms of the outcomes achieved
against the planned outcomes or targets.
Campaigns may have quantitative
or financial goals and this analysis
compares these goals with the results
achieved.
Claims
To analyze the adjudication and
processing of claims in order to
understand the numbers, amounts
and types of claims received and paid
and the impact of plan design and
provider arrangements on claims. By
understanding trends and variations
in claims by sponsor, geography,
processing unit, and other aspects, the
health plan can better predict expected
claim payments and identify potential
process, technology and organizational
improvements such as training for claims
examiners, provider administrative
staff, or product design modifications to
better manage costs. The analysis also
includes coordination of benefits and
claim recovery to ensure that primary,
secondary or tertiary liability is correctly
assigned, and that the Health Plan is
paying only what it is liable for.

Claim Adjudication Analysis - The
analysis of claims adjudication in relation
to health plan expenditure and trends of
health expenditure by type of treatment
and health care provider. Includes
analysis of post adjudication adjustments
to identify improvements in adjudication
and general claim handling protocols,
and thereby improving operational
efficiency and member/provider
satisfaction.
Claim Recovery Analysis - The analysis
of the activities a health plan carries
out in order to recover claim payment
amounts from reinsurers, coinsurers,
providers, members and other third
parties. This includes analysis of the
amounts deemed recoverable, actually
recovered and written off.
Claims Processing Analysis - The
analysis of claims handling activities
so as to optimize provider networks,
operational efficiency and member/
provider satisfaction. Includes analysis of
resource utilization and productivity.
Compound Drug Claim Analysis - An
analysis of Compound drug claims to
determine the number of claims and
the amount paid for compounded drugs
during the period of analysis.

Coordination Of Benefits Analysis - The
analysis of coordination of benefits (COB)
activities and the resultant impact on the
health plan organization’s claim costs.
Clinical Analytics
Collection of pre-defined measures
with definitions and dimensionality.
They provide a logical basis for Business
Intelligence solutions in the areas of
business rules, disease management,
clinical care and patient safety.
Business Rule Event Analysis Pharmacists and infection preventionists
have the ability to create clinical rules
and receive notifications when patients
meet the conditions of these rules.
This report allows the user to obtain
information regarding the incidence of
rules generated events and alerts.
Chronic Disease Management Analysis
- The analysis of the management of
members with any type of chronic
medical condition allowing the
healthcare provider to assess the
success of the disease management
program through the health status of
affected members.
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Includes analysis of factors that affects
risk, reflects successful management, or
represents treatment or follow-up for a
patient.
Clinical Care Variability Analysis
- Supports analysis of care plans,
pathways, and care teams. Could be used
to answer questions such as;
By Primary Care Physician, what
percentage of care plans have met their
goals? By Condition, how often are
patient receiving education as part of
their care?
Clinical Outcomes Analysis - The
analysis of the care of patients and the
result of such care in terms of their
recovery or otherwise. This analysis will
typically monitor patient progress over
episodes of care rather than individual
encounters. The focus of the analysis
is on the actual clinical outcomes
compared to the expected or forecast
outcomes. A large variation in actual
v expected outcomes may indicate
that unrealistic outcome forecasts are
being made and recorded. A significant
negative variation may indicate poor
quality of care.

Healthcare Program Selection And
Member Target Analysis - The analysis
to identify health management programs,
such as specific disease management
programs, that the healthcare
organization may wish to establish and to
identify those patients or members who
might benefit most from participation
in such programs. The healthcare
organization will want to consider the
disease-specific morbidity and risk as
well as the costs and potential benefits to
be achieved in deciding which programs
to offer.
Patient Safety Analysis - Pharmacists
and infection preventionists review
historical lab data in order to monitor
organism and resistance trends within
the facility. This data from these reports
can be used to determine metrics for
stewardship and targeted prevention
activities, provide information for
internal administrative reporting, and
monitor organism trends in the patient
population.
Pharmacy Utilization Analysis Pharmacists review drug utilization by
specific order and/or administration
to determine which patients or units
within their facility have received specific

medications. They may also monitor
overall drug utilization using the DDD/
DOT report to determine utilization
trends and to decrease specific drug
utilization such as high cost medications
or antibiotics with an associated
resistance trend. Pharmacy interventions
are clinical recommendations used by
pharmacists to track their interactions
with other healthcare professionals
regarding drug therapy.
Surgery Analysis - The analysis of the
treatment of patients involving surgery,
typically carried out in the operating
room. Key metrics include counts and
duration of case and procedures as
well as calculated averages to provide
perspective.
Consumerism
A group of analytical requirements
focused on the needs of individuals who
may wish to have health insurance cover
but may not be able to acquire it through
an employer scheme. The focus area
includes analytical requirements based
on available census and other survey
data.
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American Community Survey Analysis
- Analysis of information received from
the American Community Survey in the
form of de-identified responses to survey
questions. This allows the organization
to understand the size of the insured and
uninsured populations including selected
indicators of basic health and concerns.
BRFSS Analysis - Analysis of information
received from the Behavioral Risk Factor
Surveillance System (BRFSS) in the form
of de-identified responses to survey
questions. This allows the organization
to understand the size of the insured
and uninsured populations and declared
state of physical and mental health. The
analysis includes indicators of selected
chronic conditions and tests for those
conditions as well as some other basic
healthcare indicators relating to diet and
smoking status.
Consumer Health Expenditure Analysis
- The analysis of healthcare expenditure
by consumers, typically health plan
members, including contributions to
insurance premiums and other health
related costs. This identifies the total
health related spend which can be
significantly greater than a simple view of
premiums paid.

Healthcare Engagement Analysis - The
analysis of the ways that consumers,
typically health plan members,
access healthcare delivery and the
associated costs as well as the identified
improvements or disimprovements in
their general health. The focus of the
analysis is to identify if more expenditure,
for example, on primary care can reduce
the overall cost of care while improving
outcomes.
The pattern of expenditure and outcomes
is likely to vary depending on consumer
demographics. Obviously this type of
analysis is best done over an extended
time period.
Medical Expenditure Panel Survey
Analysis - Analysis of information
received from the Medical Expenditure
Panel Survey in the form of de-identified
responses to survey questions. This
allows the organization to understand
the size of the insured and uninsured
populations and their attitudes to
medical insurance and associated costs.
The analysis includes indicators of
selected chronic conditions and other
basic healthcare matters.

Payor Profitability Analysis - The
analysis of healthcare expenditure
by health plan organizations and the
associated member premium income.
The analysis focuses on the types of
procedures and services offered by
healthcare providers and the profit
margins generated by lines of business
and members in different market
segments. These insights can be used
to identify opportunities for new product
offerings that might attract members and
support profit margins.
Plan Diversification And Competition
Analysis - The analysis of the health
plans that consumers are enrolled
in and how they compare to similar
offerings from competitors. This analysis
is typically aimed at the healthcare
payer who can analyze their own
membership and the movement or
churn in membership agreements. By
comparing their own plans membership
with costs associated with competitors’
plans the healthcare insurer can
identify opportunities and threats in the
marketplace as they develop. Another
trend that can be monitored is the
change in the proportion of members
in different health plan products and
product types.
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Preventive Health Participation
Analysis - The analysis of the
participation by consumers, typically
health plan members, in wellness
programs and screening programs.
There is particular focus on those who
“should” be participating due to gender,
age, medical condition, or family history.
Disease detection and prevention
programs also need to take into account
the effect of race or ethnicity on the
prevalence of particular diseases in the
population.
Procedure Affordability Analysis - The
analysis of the amounts charged for the
performance of healthcare procedures
relative to a number of available
comparative charges. This analysis
assesses the actual amounts charged for
procedures compared to the declared
list price for such procedures and the
equivalent charge applicable under the
relative value unit (RVU) based charging
system. The analysis also compares
charges with what is available within
a reasonable geographic proximity to
establish if charges would be viewed in
the marketplace as fair value, low, or
expensive. This analysis allows provider
organizations to establish if their charges
are perceived as fair or if, for example,

they may need to adjust them to avoid
a perception of being excessively
expensive and therefore exposing the
provider to a loss of market share.
Similarly, payor organizations can use
this analysis to identify providers offering
good or bad value to the payor and its
members.
Provider Profitability Analysis The analysis of billing for services by
providers with a focus on the types of
services that generate varying ranges
of profit margin and the relationship
between the profitability of these
services and the people or organizations
that pay for them. These insights can
be used to identify where the same
procedures can return more or less profit
depending on how they are being paid for
and by whom.
Disbursements
To analyze payments made to providers,
members or other intermediaries in
respect of medical service delivery.
The analysis includes timeliness,
accuracy and method of payment for
capitation and incentive payments
made to healthcare providers as well as
payments directly resulting from claims
adjudication.

Payee Contact Analysis - The analysis
of communications, such as Remittance
Advices or Explanations of Benefits ,
that accompany payments made to
healthcare providers and members.
Payments Transaction Processing
Analysis - To analyze all payments
made by the health plan to providers,
members, intermediaries and other
parties consequent to the delivery of
healthcare insurance.
Provider Payments Analysis The analysis of capitation and
claim payments by the Health Plan
Organization to healthcare providers.
Disease Specific Measures
Collection of pre-defined measures
with definitions and dimensionality.
They provide a logical basis for Business
Intelligence solutions in the areas of care
and management of chronic conditions
with specific characteristics and metrics.
Cancer Screening And Care Analysis This Analytical Requirement addresses
the screening of patients deemed to be at
risk of developing various forms of cancer
and the treatment of those patients with
cancer diagnoses. The analysis is generic
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Chronic Obstructive Pulmonary
Disease COPD Analysis - The Analytical
Requirement includes measures related
to the diagnosis and treatment of people
with Chronic Obstructive Pulmonary
Disease (COPD).

Stroke Disease Assessment And Care
Analysis - This Analytical Requirement
addresses the assessment of patients
suspected of having suffered a stroke
or deemed at risk of suffering a stroke.
The analysis will allow the provider or
practitioner to view the incidence of
strokes of various types and the impact
they have on the affected population
as well as the treatments given and the
response of patients.

Quality Of Care - Heart And Vascular
Disease Analysis - The Analytical
Requirement includes Inpatient and
Outpatient Quality of Care measures
developed by Centers for Medicare &
Medicaid Services (CMS).

Financial Performance
Collection of pre-defined measures
with definitions and dimensionality.
They provide a logical basis for Business
Intelligence solutions in the areas of
financial accounting.

Renal Care Analysis - The Analytical
Requirement includes measures related
to the diagnosis and treatment of
patients with end stage renal disease
(ESRD).

Balance Sheet Analysis - To analyze
the organization’s Balance Sheets which
report the total assets, total liabilities,
and total shareholders equity at a
specific time.

Renal Transplant Analysis - The
Analytical Requirement includes
measures related to the diagnosis and
treatment of patients with end stage
renal disease where the have been
referred for renal transplant or have
received a renal transplant.

Cash Flow Analysis - To analyze an
organization’s Cash Flow which is
the amount of cash an organization
generates and uses during a period,
calculated by adding non-cash charges
(such as depreciation) to the net income
after taxes.

and applicable to many cancers. Further
analysis would be required to consider
the specific conditions and treatments
appropriate to a particular form of cancer.

Claims Financial Analysis - Providers
need to monitor and understand the
costs and revenue associated with
services. This can be done by aggregating
the amounts on claim lines.
Example questions that could be
answered include:
What is the average purchase price for
certain Durable Medical Equipment?
How many units of a DME were put into
service?
What are the Billed vs. Approved Charges
by Department?
What are the total Non-Covered Charges
by DRG?
Financial Summary Analysis - To
support the organization in the
generation and analysis of the Security
And Exchange Commissions (SEC) 10Q
and 10K reports.
Income Statement Analysis - To analyze
an organization’s Income Statement
which is a financial report that by
summarizing revenues and expenses,
and showing the net profit or loss in a
specified accounting period it depicts an
organization’s financial performance due
to operations as well as other activities
rendering gains or losses. Also known as
the profit and loss statement.
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Supply Chain Spend Analysis - Provides
analysis of the healthcare organization’s
or its affiliate organizations’ spending
patterns for non-pharmacy items. The
measures provide insight into potential
savings for utilizing on-contract vs. offcontract spending, purchase of functional
equivalents, and so on. Many healthcare
organizations are members of group
purchasing alliances allowing them to
achieve lower unit costs based on the
combined purchase volumes of the
group. Under such arrangements the
group will negotiate purchase contracts
with vendors and the members can
avail of these contract prices but are
not always obliged to do so and in some
cases a member may be able to agree a
lower price with a vendor.
Capitation Financial Performance
Analysis - The analysis of capitation
agreements and their associated
income and costs for the provider or
practitioner. This analysis focuses on the
services provided under the capitation
agreement, the costs, and the normally
billable amounts for such services in
relation to the income achieved under
the agreement.

HEDIS (R) 2019
The Healthcare Effectiveness Data and
Information Set (HEDIS (R)) is one of
the most widely used set of healthcare
performance measures in the United
States. It is developed and maintained
by the National Committee for Quality
Assurance (NCQA), a not-for-profit
organization committed to assessing,
reporting on and improving the quality of
healthcare.
HEDIS (R) 2019 is published across
a number of volumes and includes
measurements across 7 domains of care:
- Access / Availability of Care
- Effectiveness of Care
- Experience of Care
- Health Plan Descriptive Information
- Measures Collected Using Electronic
Clinical Data Systems
- Utilization and Risk Adjusted Utilization
- Relative Resource Use
HHS Risk Equalization
The Affordable Care Act establishes
State-based reinsurance and risk
adjustment programs, and a Federal risk
corridors program.
The overall goal of these programs is to

provide certainty and protect against
adverse selection in the market while
stabilizing premiums in the individual and
small group markets as market reforms
and Exchange begin in 2014.
HHS Reinsurance Analysis - The
transitional reinsurance program is a
premium stabilization program designed
to provide issuers with greater payment
stability. The program reduces the
uncertainty in rate setting for Qualified
Health Plans (QHP) by limiting the extent
of issuers financial losses and gains.
It will provide increased payments to
health insurance issuers that attract
higher-risk populations, such as those
with chronic conditions, and reduce the
incentives for issuers to avoid higher-risk
enrollees.
HHS Risk Adjustment Analysis - The
risk adjustment program is intended
to provide increased payments to
healthcare plan organizations that attract
higher-risk populations and reduce the
incentives for issuers to avoid higher-risk
enrollees. Funds are transferred from
organizations with lower-risk enrollees to
organizations with higher-risk enrollees.
The risk adjustment methodology
includes a risk adjustment model, a
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determination of plan average actuarial
risk, and a calculation of payments and
charges. A model is used to predict
health care costs based on the relative
actuarial risk of enrollees in risk
adjustment Qualified Healthcare Plans
(QHP).
The model will calculate an average
risk score for each QHP based upon
the relative risk scores of the plan’s
enrollees, and apply a payment transfer
formula in order to determine risk
adjustment payments and charges
between plans within a risk pool within a
market within a State.
HHS Risk Corridor Analysis - The
temporary risk corridor program is
designed to protect against uncertainty
in rate setting for Qualified Health
Plans (QHP) by limiting the extent of
issuers financial losses and gains. This
program compares the total allowable
medical costs for a QHP (excluding nonmedical or administrative costs) to those
projected or targeted by the QHP. If a
QHP’s target is within three percentage
points of 100 percent, the plan keeps all
gains (or losses) for itself.
For the next five percentage points, gains

(or losses) are shared 50/50 between the
QHP and the government. Beyond that
(either below 92 percent or above 108
percent), the QHP keeps 20 percent of
gains (or losses), ceding the remaining 80
percent to the government.
MACRA MIPS
Communication and Care
Coordination - A collection of business
solution templates that support the
Communication And Care Coordination
measures described in the Merit-based
Incentive Payment System (MIPS).
Comnunity and Population Health - A
collection of business solution templates
that support the Community ans
Population Health measures described
in the Merit-based Incentive Payment
System (MIPS).
Effective Clinical Care - A collection of
business solution templates that support
the Effective Clinical Care measures
described in the Merit-based Incentive
Payment System (MIPS).
Efficiency and Cost Reduction - A
collection of business solution templates
that support the Efficiency and Cost

Reduction measures described in the
Merit-based Incentive Payment System
(MIPS).
Patient Safety - A collection of business
solution templates that support the
Patient Safety measures described in the
Merit-based Incentive Payment System
(MIPS).
Person and Caregiver-centered
Experience and Outcomes - A collection
of business solution templates that
support the Person and CaregiverCentered Experience and Outcomes
measures described in the Merit-based
Incentive Payment System (MIPS).
Maternity Care
To analyze the provision of healthcare
during and after pregnancy. It provides
a logical basis for Business Intelligence
solutions in the areas of prenatal
screening, prenatal care, maternal labor,
baby delivery, newborn care, maternity
admission, discharges and transfers.
Baby Delivery Analysis - A set of
measures based on NHS Maternity
Services Data Set. This group of
measures focuses on maternal labor and
baby delivery.
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Maternity Admissions Analysis - A set
of measures based on NHS Maternity
Services Data Set. This groups of
measures focuses the admission,
discharge and transfer of patients in
maternity care.
Newborn Care Analysis - A set of
measures based on NHS Maternity
Services Data Set. This group of
measures focuses on newborn screening
and assessments.
Prenatal Care Analysis - A set of
measures based on NHS Maternity
Services Data Set. This group of
measures focuses on prenatal care
delivery and diagnosis made during the
prenatal period.
Prenatal Screening Analysis – A set
of measures based on NHS Maternity
Services Data Set. This group of
measures focuses on prenatal screening.
Member Retention - To analyze the
propensity of the member or sponsor
to remain with the health plan. While
recognizing that the customer may
have several plans to choose from in a
highly competitive environment and by
understanding why certain members

remain and why others leave, the health
plan will be able to enhance benefit
offerings and services to improve
membership retention.
Group Retention Analysis - Analysis
of trends in group persistency (group
policy renewal and lapse rates) by group
characteristics, product, and line of
business.

of policyholder profile, contact method
and type of policy.
Member Service
To analyze service delivered by the health
plan to members across various service
channels, in order to determine member
satisfaction, competitor comparison,
and costs and effectiveness of different
member service channels.

Member Retention Analysis - Analysis
of the product/product line makeup and
loyalty of the member population by
member characteristics.

Member Feedback On Intermediaries
Analysis - Analysis of information
received from Members about the
performance of intermediaries, whether
positive or negative.

Member Satisfaction Analysis - The
analysis of the satisfaction of members,
with regard to their membership
experience with the health plan
organization as determined through
member surveys, during the period of
analysis.

Member Service KPI For Growth
Analysis - Analysis of the key
performance indicators of the
organization’s member service activities,
to grow revenue.

Parent Satisfaction Analysis - The
analysis of the satisfaction of parents,
with regard to their child’s membership
experience with the Health Plan
Organization.
Policy Event Analysis - Analysis of
events affecting the policy, as a function

Member Service Optimization And
Expense Analysis - Analysis of the
organization’s member service activities
to monitor expenditure, optimize capital
efficiency and manage enterprise risk.
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Mental Health
Collection of pre-defined measures
with definitions and dimensions related
to the provision of care in behavioral
and mental health. They provide a
logical basis for Business Intelligence
solutions in the areas of mental health
care delivery, compliance with treatment
programs, substance abuse, and
interaction with the criminal justice
system.

conditions that have been diagnosed
and that the patient has had or is likely
to have for an extended period of time.
The analysis will allow the provider
or practitioner to view patients with
a primary mental health diagnosis
and identify those patient that have
at least one other significant health
condition. The incidence of admissions or
interventions among these groups is also
addressed.

improve their condition and their ability
to adhere to the terms of the program.

Criminal Justice Analysis - Addresses
the issue of patients who have had one
or more interactions with the criminal
justice system. This is mainly, but not
exclusively applicable to mental health
scenarios where, for example, patients
may be referred to care on the basis of
a court order. The analysis focuses on
the types of interactions patients had
with the legal system, and how these
events impacted the patients’ further
interactions with healthcare providers
and practitioners.

Mental Health Medication Compliance
Analysis - Addresses the behavior of
mental health patients and their carers
regarding the correct management of
their medication. The analysis will allow
the provider or practitioner to view
patients with a high dependency on
medications and how well they adhere
to the recommended dosage of their
prescribed drugs.

NHS Mental Health Admissions
Analysis - A set of measures based on
NHS Mental Health Data Set. This group
of measures focuses on the delivery of
care, and in particular hospital care, to
people in contact with care services for
mental health issues.

Mental Health Comorbidity Analysis Addresses the incidence of comorbidities
among mental health patients.
Comorbidities may be other mental
health conditions or general health
conditions. The focus is on chronic

Mental Health Program Participation
Analysis - Addresses the behavior of
mental health patients in relation to
programs in which they have enrolled,
been enrolled by others or been
recommended to enrol in. The analysis
will allow the provider or practitioner to
assess patients’ willingness to participate
in programs intended to manage or

Military Personnel Post Traumatic
Stress Disorder Analysis – Addresses
the incidence of post traumatic stress
disorder in military personnel. The set
of measures address the major causes
of post traumatic stress disorder. It
also provides measures to analyze post
deployment diagnosis and late diagnosis.

NHS Mental Health Care Analysis - A
set of measures based on NHS Mental
Health Data Set. This group of measures
focuses on people in contact with care
services for mental health issues.
Post Traumatic Stress Disorder
Analysis – Addresses the incidence of
post traumatic stress disorder in children
and adults. The set of measures address
the major causes of post traumatic stress
disorder.
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SAMHSA Clinical Reported Measures
– A set of measures relating to
provision of care and monitoring of
that care provision. These measures
are a Behavioral Health Clinic reported
sub-set of the Substance Abuse and
Mental Health Services Administration
(SAMHSA) Quality Measures.

Operational Performance
Collection of pre-defined measures
with definitions and dimensionality.
They provide a logical basis for Business
Intelligence solutions in the areas of
resource utilization, cost management
and productivity across the provider
organization.

SAMHSA State Reported Measures – A
set of measures relating to provision of
behavioral health care and monitoring of
that care provision. These measures are
a state reported sub-set of the Substance
Abuse and Mental Health Services
Administration (SAMHSA) Quality
Measures.

Inpatient Operational Performance
Analysis - Providers need to monitor
and understand the operational
efficiency of inpatient care facilities.
This includes key metrics such as the
number of admissions and the type of
these admissions as well as length of
stay and the overall utilization of beds
in the facility. A high utilization rate
suggests a efficiently managed inpatient
facility but, if very high, it may also
indicate a potential problem whereby
the facility has no free capacity to
deal with unplanned admissions such
as those that may come though the
emergency department. The analysis
includes a measure relating to outpatient
surgeries that may appear out of place
but it is a useful metric for the hospital
management team when considering if
some of the surgical inpatient workload
could be more efficiently performed
using outpatient surgical care.

Substance Abuse Analysis –
Addresses the issue of patients with a
problem relating to the use or abuse of
substances including narcotics, alcohol,
and prescription drugs such as pain
killers and antidepressants. The analysis
focuses on the types of substances
involved, the type of use, the duration
of use and any legal, social, or health
interactions that have been caused by
the patients’ substance abuse.

Inventory Cost Analysis - The analysis
of inventory items over a period of time.
Inventory items can range from high
volume, relatively low cost items such
as surgical gloves and regular drugs
like paracetamol to low volume high
value items such as implantable devices
or new high tech drugs. The style of
this analysis is more suited to the high
volume inventory items but can have
application across all types of inventory.
The analysis reports on elements such as
cost, wastage, shrinkage stock on hand
and projected cover.
Labor Productivity Analysis - Labor
Productivity metrics are primary
comprised of a number of hours worked
or expense combined with a volume of
activity such as procedures performed.
These can be used to assess how
efficiently labor resources are being
used. The analysis can be broken
down over different types and grades
of staff using the Job and Practitioner
dimensions.
Labor Utilization Analysis - Labor
Utilization metrics are typically
comprised of hours worked and expense
incurred for various jobs and payroll
categories.
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They can be used to understand labor
allocation and budgeting.
Location Utilization Analysis Scheduling of Locations resource
captures information related to the
utilization of these resources. A location
could include an operating room, bed,
room and so on.
Medical Equipment Utilization Analysis
- Scheduling of medical equipment
resource captures information related
to the utilization of these medical
equipment resources. A resource could
include equipment such as an MRI
machine, CT , Xray, Lab equipment,
surgery equipment and so on.
Patient Experience Survey Analysis
- Patient Experience Survey Analysis
contains aggregations of survey
responses. Typically the surveys are
quality based to poll perceptions and
experiences of patients with provider or
payer services.
Physician Productivity Analysis - The
analysis of the overall performance of
the physicians in terms of care provided
to patients and the time taken to provide
such care.

A wide variety of dimensions allow
the healthcare organization to easily
correlate many different factors to better
understand the impact of factors such as
case complexity and patient condition on
performance measures. These insights
can then be used to develop appropriate
training or to suggest changes in facilities
and supporting services.

A 2006 Commonwealth Fund report
estimated that if national readmission
rates were lowered to the levels achieved
by the top-performing regions, Medicare
would save $1.9 billion annually. This
template captures common readmission
metrics and dimensionality which could
be based on standard or customized
rules for exclusions.

Provider Revenue Cycle Analysis - The
analysis of the overall performance of
providers and physicians in terms of
managing their billings and receiving
payments. A range of measure and
dimensions track the timing of providing
healthcare services and subsequently
billing for such services and being paid
for them. These insights can be used to
identify where delays are occurring and
to remedy such delays by introducing
new practices or improving supporting
services.

Referral Analysis - The Referral Analysis
fact table tracks inbound and outbound,
as well as intra-system, referrals by
reason code. It also calculates revenue
leakage due to outbound referrals
correlated to that reason code.

Readmission Prediction Analysis Readmission following hospitalization is a
costly and often preventable event. It has
been estimated that readmissions within
30 days of discharge cost Medicare more
than $17 billion dollars annually.

Revenue Forecast Analysis - The
analysis of the performance of providers
and physicians in predicting the
amounts likely to be billed for their
services. In order to manage finance
and cash flows provider organizations
may estimate the potential revenues at
the time services are being planned or
scheduled rather than waiting until after
the patient treatments are rendered. If
reasonably accurate, these forecasts
can help the organization to predict
cash flow requirements and investment
opportunities more efficiently.
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Staff absence analysis - An analysis
of working time lost to the organization
through employees being unable to
attend the workplace for unplanned
reasons such as illness, accidents,
transportation faults, bereavement, and
so on.
Staff turnover analysis - An analysis of
staff currently or recently employed by
the organization, their tenure, stability,
and turnover. Some measures are
expressed in terms of simple headcount
while others are expressed as full time
equivalents (FTEs).
Surgical Utilization Analysis - The
analysis of operating rooms and surgical
teams regarding planned and actual
patient throughput. Operating rooms
are valuable and finite resources and
providers must get the maximum return
on their use. Surgical cases can vary in
complexity so a simple case count is
not sufficient to measure productivity.
Providers can attribute a complexity
rating in the form of points to better
assess relative performance.

Treatment Target Analysis - The
analysis of patient treatments delivered
against predetermined targets where
they exist. This allows the organization
to measure the performance of providers
and practitioners in the provision of
healthcare in line with service level
agreements. Treatment targets may be
set for procedures such as hip or knee
replacements where the procedure will
improve the quality of life for the patient
or plan member and reduce ongoing
costs.
Waiting List Analysis - Waiting List
Analysis tracks the experience of patient
referred for treatment particularly
regarding the amount of time they wait
before their treatment commences. This
can identify situations where there are
capacity constraints preventing patients
receiving care in a timely manner. Long
wait times can be detrimental to patient
outcomes and can also be considered
as limiting revenue for the provider
organization.

Personal Health Record Utilization
To analyze the utilization of personal
health records (PHRs) by members,
healthcare providers and health plan
organizations. This includes the transfer
of PHRs between plans.
Member Personal Health Record Usage
Analysis - Analysis of electronic personal
health record (PHR) usage by members
of health plans.
PHR Transfer Analysis - Analysis
of electronic personal health record
(PHR) transfers between Health Plan
Organizations.
Provider PHR Usage Analysis - Analysis
of electronic personal health record
(PHR) usage by healthcare providers.
Pharmacy Benefits Management
To analyze the utilization and
management of pharmacy benefits
to understand the effectiveness of
pharmacy benefits design, formularies
and programs in controlling these
costs and to project future prescription
benefits costs. Analyzing these data
enables health plans to improve the
design of the pharmacy benefits
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and formularies, and to evaluate the
performance of their pharmacy benefits
management vendors and partners.
Adverse Drug Events Analysis - The
analysis of adverse drug events (ADEs)
to determine the types, causes and
the situations in which they occur, the
incidence of adverse events by drug,
prescriber and pharmacy. For drug-todrug interactions, analysis includes the
other drug involved, its prescriber and
dispensing pharmacy.
Compound Drug Prescription Analysis
- The analysis of Compound Drug
prescriptions to determine the amount
and number of compounds prepared and
dispensed.
Formulary Analysis - Allows the health
plan to analyze the effectiveness its
drug formulary in meeting the needs
of members in at a reasonable cost.
The health plan would use this, for
example, to determine if the formulary
has too many or too few drugs in various
categories, or whether the tiers are
appropriate.

Medication Error Analysis - The analysis
of medication errors to determine the
types, causes and the situations in which
they occur, the incidence of adverse
events by drug, prescriber and pharmacy.
Outpatient Pharmacy Benefits Analysis
- The analysis of outpatient utilization
of drug products, including costs and
savings achieved by generic substitution,
formulary usage, and mail order.
Pharmacist Service Analysis - The
analysis of pharmacist services to
understand the frequency, cost and
results, and to determine the situations
in which they occur by diagnosis, drug,
prescriber, pharmacy and patient
characteristics.
Pharmacy Claims Analysis - The
analysis of pharmacy claims submitted
by members in terms of overall drug
use, formulary compliance, and generic
prescribing. This focuses on the drugs
prescribed and dispensed to members
of the health plan, whether they are
branded or generic versions, the supply
method, whether retail pharmacy or mail
order, and whether the drugs were on or
off formulary as well as associated costs
for drugs and services. These insights can

then be used to identify prescribers who
might be encouraged to increase their
use of generics and to identify members
who could reduce their medication
costs and the cost to the health plan by
purchasing from pharmacies that are in
network or though mail order options.
Prescriber Analysis - The analysis of
provider prescribing patterns in terms of
overall drug use, formulary compliance,
and generic prescribing.
This allows the health plan to compare
patterns across specialties and
geography, and to identify prescribers
who are outliers given their specialty
and patient mix. These insights can
then be used for provider feedback
and education and as input to provider
performance analysis.
Product Management
To analyze and compare product features
to determine optimal product design in
terms of competitive positioning, sales,
medical loss, operations, and member
or provider satisfaction. With deep
product awareness at your fingertips,
you can respond promptly to changes in
the market place by modifying product
design and life cycle.
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Business Profitability Analysis Business profitability analysis focuses
on high level profit, cost and revenue
by product, line of business, and other
factors.
New Business Volume Analysis Analysis of profitability of Health Benefit
Plan, Coverage and Health Savings
Account business by performing trend
sales analysis.
Product Development KPI For
Growth Analysis - Analysis of the key
performance indicators for the product
development processes, to grow
revenue.
Product Development Optimization
And Expense Analysis - Analysis of
the product development processes to
monitor expenditure, optimize capital
efficiency and manage enterprise risk.
Product Line Analysis - The analysis of
the profitability of health plan products,
based on the gross profit obtained by
comparing the premium and claim
amounts along with the membership
stratification across product line and
member characteristics.

Profitability
To evaluate the various contributions
to profit of the health plan organization
based upon net attributable income
and expense, allowing for risk, reserve
and outstanding claim considerations.
Keeping information about your products
and services regarding the costs
incurred and the revenues generated
will enable detailed analysis on the
amount of profitability and the reason
for the profitability for the health plan
organization.
Business Activity Performance
Analysis - Analysis of the effectiveness
and efficiency that the health plan
organization achieves in performing its
business activities.
Health Plan Operational Cost Analysis The analysis of the costs incurred by the
Health Plan Organization during business
operations.
HHS Medical Loss Ratio and Rebate
Analysis - Medical loss ratio (MLR)
is an accounting statistic that, stated
simply, measures the percentage
of total premiums that insurance
companies spend on health care and
quality initiatives, versus what they

spend on administration, marketing and
profit. Insurers may increase spending
on quality-promoting activities and
programs. These programs, include
Quality Reporting, Case Management,
Care Coordination, Chronic disease
Management and Medication
Compliance, have the potential to create
a societal benefit by improving outcomes
and population health. HHS has
established 80 percent MLR requirement
nationwide for the individual and small
group markets, and an 85 percent MLR
requirement nationwide for the large
group market.
Provider Performance And Quality
To determine the success of the Health
Plan in meeting industry and customer
quality criteria in regard to medical
service delivery. Analysis includes the
conformance of contracted providers
to evidence-based protocols, care
guidelines, and drug formularies May
be used to support Pay for Performance
‘P4P’ programs.
Hospital Pneumonia Care Quality
Analysis - The analysis of the quality of
care given in the hospital to pneumonia
patients.
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Institutional Provider Quality Analysis
- The analysis of the overall performance
of the health plan’s institutional
providers, including outcomes, care and
administrative quality, communications,
and innovation in patient care and
consumer-driven initiatives. A wide
variety of dimensions allows the health
plan to easily correlate many different
factors to better understand the impact
of these factors on performance
measures. These insights can then
be used to tune the networks, and
to develop appropriate provider
and provider staff training. Provider
performance analysis is also relevant to
marketing and sales, which depend on
the quality of the plan’s providers.

and consumer-driven initiatives. A
wide variety of dimensions allow the
health plan to easily correlate many
different factors to better understand the
impact of these factors on performance
measures. These insights can then be
used to tune the networks, or to develop
appropriate provider and provider staff
training. Provider performance analysis
can also be used for marketing and sales,
which depend on the quality of the plan’s
providers.
Program Vendor Analysis - The analysis
of the activities of health management
program vendors and the costs related to
programs.

Prenatal Care Quality Analysis - The
analysis of the quality of prenatal care
given expectant mothers by Health Plan
Organization providers, during a specific
period of analysis.

Regulatory Reporting
Collection of pre-defined measures
with definitions and dimensionality.
They provide a logical basis for Business
Intelligence solutions in relation to
national or international guidelines and
measure sets.

Professional Practitioner Quality
Analysis - The analysis of the overall
performance of the health plan’s
physicians and physician groups,
including outcomes, care and
administrative quality, innovation in
patient care, communication,

Acute Claim Measures - The analysis of
mortality rates and readmission rates in
the context of specific medical conditions
such as acute myocardial infarction
(AMI), heart failure, and pneumonia
as well as the utilization of related key

diagnostic services and therapeutic
treatments.
Core Measures - Measures for Inpatient
Hospital Data and Outpatient Hospital
Data required by CMS (Center for
Medicare and Services) and TJC (The
Joint Commission)
Hospital Acquired Condition Measures
- The Centers for Medicare & Medicaid
Services (CMS) adopted eight hospitalacquired condition (HAC) measures for
the Hospital Inpatient Quality Reporting
Program (Reporting Program), formerly
known as the Reporting Hospital Quality
Data for Annual Payment Update
(RHQDAPU) program, as part of the 2011
Inpatient Prospective Payment System
(IPPS) Final Rule. The eight measures
are a subset of the ten HAC categories
for which CMS implemented payment
provisions beginning October 1, 2008.
Meaningful Use Analysis - An analytical
requirement addressing the need for
providers to demonstrate that they are
using Electronic Health Records (EHRs)
in a meaningful way. The Centers for
Medicare and Medicaid Services issued
a notice of proposed rule-making
that outlines provisions governing the
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Medicare and Medicaid EHR incentive
programs, including a proposed definition
for the central concept of “meaningful
use” of EHR technology.
NHSN Device Associated Infections
- A set of measures based on NHSN’s
defined dataset for device associated
infections. The dataset focuses on
multiple devices such as: Central Lines,
Ventilators and Catheters.
NHSN Dialysis Events - A set of
measures based on NHSN’s defined
dataset for dialysis related events. The
dataset focuses on multiple events types
such as:
IV antimicrobial start; positive blood
culture and pus, redness, or increased
swelling at the vascular access site.
NHSN Hemovigilance - A set of
measures based on NHSN’s defined
dataset for hemovigilance. The dataset
focuses on multiple areas such as:
Adverse events, Adverse reactions,
Blood product related incidents and near
misses.

Ongoing Professional Practice
Evaluation - Ongoing professional
practice evaluation allows the
organization to identify professional
practice trends that impact on quality of
care and patient safety. Such identified
issues may require intervention by the
organization’s medical or administrative
staff.
Regulatory Reporting - ACO
ACOs create incentives for health care
providers to work together to treat an
individual patient across care settings –
including doctor’s offices, hospitals, and
long-term care facilities. The Medicare
Shared Savings Program (Shared Savings
Program) will reward ACOs that lower
their growth in health care costs while
meeting performance standards on
quality of care and putting patients
first. Participation in an ACO is purely
voluntary.
ACO - At Risk Population - ACO
Narrative Measure Specifications for the
At-Risk Population Domain. Including;
Diabetes, Hypertension, Ischemic
Vascular Disease, Heart Failure and
Coronary Artery Disease.

ACO - Care Coordination/ Patient
Safety - ACO Narrative Measure
Specifications for the Care Coordination/
Patient Safety Domain.
ACO - Patient/Caregiver Experience CMS has finalized the use the Clinician
and Group Consumer Assessment of
Health Care Providers and Systems (CG
CAHPS) to assess patient and caregiver
experience of care. CMS plans to use the
adult 12 month base survey and certain
of the supplemental modules for the
adult survey.
ACO - Preventive Health - ACO Narrative
Measure Specifications for the Preventive
Care Domain.
Regulatory Reporting - AHRQ Quality
Indicators
A collection of the Analytical
Requirements that support Quality
Indicators published by the Agency for
Healthcare Research and Quality.
AHRQ - Inpatient Quality Indicators The Inpatient Quality Indicators (IQIs)
are a set of measures that provide a
perspective on hospital quality of care
using hospital administrative data.
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These indicators reflect quality of care
inside hospitals and include inpatient
mortality for certain procedures and
medical conditions; utilization of
procedures for which there are questions
of overuse, underuse, and misuse; and
volume of procedures for which there
is some evidence that a higher volume
of procedures is associated with lower
mortality.
The IQIs can be used to help hospitals
identify potential problem areas that
might need further study; provide the
opportunity to assess quality of care
inside the hospital using administrative
data found in the typical discharge
record; include mortality indicators
for conditions or procedures for which
mortality can vary from hospital to
hospital; include utilization indicators
for procedures for which utilization
varies across hospitals or geographic
areas; and, include volume indicators
for procedures for which outcomes
may be related to the volume of those
procedures performed.

AHRQ - Patient Safety Indicators - The
Patient Safety Indicators (PSIs) are a
set of indicators providing information
on potential in hospital complications
and adverse events following surgeries,
procedures, and childbirth. The PSIs
were developed after a comprehensive
literature review, analysis of ICD-9CM codes, review by a clinician panel,
implementation of risk adjustment, and
empirical analyses.
The PSIs can be used to help hospitals
identify potential adverse events that
might need further study; provide the
opportunity to assess the incidence
of adverse events and in hospital
complications using administrative data
found in the typical discharge record;
include indicators for complications
occurring in hospital that may represent
patient safety events; and, indicators
also have area level analogs designed to
detect patient safety events on a regional
level.
AHRQ - Pediatric Quality Indicators The Pediatric Quality Indicators (PDIs)
are a set of measures that can be used
with hospital inpatient discharge data to
provide a perspective on the quality of
pediatric healthcare.

Specifically, PDIs screen for problems
that pediatric patients experience as
a result of exposure to the healthcare
system and that may be amenable to
prevention by changes at the system or
provider level.
Development of quality indicators for
the pediatric population involves many
of the same challenges associated with
the development of quality indicators for
the adult population. These challenges
include the need to carefully define
indicators using administrative data,
establish validity and reliability, detect
bias and design appropriate risk
adjustment, and overcome challenges
of implementation and use. However,
the special population of children
invokes additional, special challenges.
Four factors—differential epidemiology
of child healthcare relative to adult
healthcare, dependency, demographics,
and development—can pervade all
aspects of children’s healthcare; simply
applying adult indicators to younger age
ranges is insufficient. This PDIs focus on
potentially preventable complications
and iatrogenic events for pediatric
patients treated in hospitals, and on
preventable hospitalizations among
pediatric patients.
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The PDIs apply to the special
characteristics of the pediatric
population; screen for problems that
pediatric patients experience as a result
of exposure to the healthcare system
and that may be amenable to prevention
by changes at the provider level or area
level; and, help to evaluate preventive
care for children in an outpatient setting,
and most children are rarely hospitalized.
AHRQ - Prevention Quality Indicators The Prevention Quality Indicators (PQIs)
are a set of measures that can be used
with hospital inpatient discharge data to
identify quality of care for “ambulatory
care sensitive conditions.” These are
conditions for which good outpatient
care can potentially prevent the need
for hospitalization or for which early
intervention can prevent complications
or more severe disease. The PQIs are
population based and adjusted for
covariates.
The PQIs can be used as a “screening
tool” to help flag potential health care
quality problem areas that need further
investigation; provide a quick check
on primary care access or outpatient
services in a community by using patient
data found in a typical hospital discharge

abstract; and, help public health
agencies, State data organizations, health
care systems, and others interested in
improving health care quality in their
communities.
Regulatory Reporting - Data
Protection
Data breach analysis - An analysis that
focuses on data breaches and measures
related to handling of these breaches.
Data protection impact assessment
analysis - An analysis of the procedures
undertaken by the organization to
identify and quantify risks related to
protection of data controlled by the
organization.
Data protection readiness analysis An analysis of the organization’s state
of readiness in relation to relevant
data protection regulations such as the
General Data Protection Regulation
(GDPR) or the California Consumer
Privacy Act (CCPA).
Data subject access request analysis An analysis of requests made by data
subjects and broken down by type
with associated response times and
outcomes.

Data subject consent analysis - An
analysis of the status of consents and
other agreements regarding use of
data and associated restrictions for
personal data that is controlled by the
organization.
Personal data processing activity
analysis - An analysis of data processing
requests and their status and associated
costs.
Regulatory Reporting - NNDQI Clinical
The National Database of Nursing
Quality Indicators® (NDNQI(R)) allows
organizations to track nursing-sensitive
quality indicators to provide actionable
insights based on structure, process and
outcome data. The measures listed in
this section are organized in the following
analytical structures:
- Assaults
- Care Coordination
- Catheter Associated Urinary Tract
Infections
- Central Line Blood Stream Infection
- EPressure Ulcers
- Missed Care
- Pain
- Patient Falls
- Patient Volume And Flow
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- Peripheral IVs
- Pressure Ulcers
- Restraints
- Ventilator Associated Events
- Ventilator Associated Pneumonia
Regulatory Reporting - NNDQI HR
The National Database of Nursing
Quality Indicators® (NDNQI(R)) allows
organizations to track nursing-sensitive
quality indicators to provide actionable
insights based on structure, process and
outcome data.
Nursing care hours per patient day
measures the supply of nursing relative
to the patient workload. The relationship
of nurse staffing to the quality of patient
care and patient outcomes has been the
subject of multiple research studies in
recent years. The total number of nursing
care hours per patient day reflects
time constraints on nursing staff that
can constrain quality of care, resulting
in nurses being stressed, fatigued
or distracted, increasing the risk for
mistakes or omissions in care.
Examining the relationship between
nursing care hours, and processes and
outcomes of care within health care
organizations, may identify opportunities

to improve care delivery, patient
outcomes, and provide an evidence
base for determining the most effective
staffing levels.
The skill mix of the nursing staff,
expressed as the proportions of total
nursing care hours provided by RNs
LPNs/LVNs, and UAPs has been widely
studied with respect to its effects on
the quality of care. If the percentage of
hours supplied by RNs is not adequate,
less skilled staff may have to perform
tasks for which they are not trained, thus
increasing the risk of adverse patient
outcomes. Examining the relationship
between skill mix and processes and
outcomes of care within health care
organizations may identify opportunities
to improve care delivery, patient
outcomes, and provide an evidence
base for determining the most effective
mixture of staffing.
Emergency department nursing care
- General nursing care
- Nursing turnover
- Nursing turnover magnet
- Perinatal nursing care
- Perioperative nursing care
- RN education and certification

Regulatory Reporting - OASIS
Analysis
Study of the outcomes from the
Outcome and Assessment Information
Set delivered to a defined respondent
population.
OASIS - Cardiac Status Analysis - The
Cardiac Status Analysis fact contains
aggregations of survey responses
from the OASIS Cardiac Status survey.
Number of respondents and statistics on
the survey submission are also tracked.
OASIS - Care Management Observation
Analysis - Counts of clinical observations
of patients Activities for Daily Living and
Instrumental Activities for Daily Living
care management.
OASIS - Daily Living Activities
Analysis - The Daily Living fact contains
aggregations of survey responses from
the OASIS C Daily Living survey, which
tracks how well patients can care for
themselves day to day. Number of
respondents and statistics on the survey
submission are also tracked.
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OASIS - Discharge Observation
Activities Analysis - The Discharge
Observation Activities Analysis fact
contains aggregations of survey
responses from the OASIS Discharge
Observations survey, which tracks in
what condition patients are discharged
from medical facilities. Number of
respondents and statistics on the survey
submission are also tracked.
OASIS - Elimination Status Observation
Activities Analysis - The Elimination
Status Observation fact contains
aggregations of survey responses from
the OASIS Elimination Status survey
which tracks patients’ ability to pas
bodily waste. Number of respondents
and statistics on the survey submission
are also tracked.
OASIS - Emergent Care Analysis - The
Emergent Care Analysis fact tracks
the number and reason for OASIS
respondents to seek care in emergency
facilities. Number of respondents and
statistics on the survey submission are
also tracked.

OASIS - Hospitalization Analysis
- Counts the specific condition(s)
necessitating hospitalization.
Examples:
- Improper medication administration,
medication side effects, toxicity,
anaphylaxis
- Respiratory infection (e.g., pneumonia,
bronchitis)
- Heart failure (e.g., fluid overload)
- Myocardial infarction or chest pain
- Stroke (CVA) or TIA
- Hypo/Hyperglycemia, diabetes out of
control
- GI bleeding, obstruction, constipation,
impaction
- Dehydration, malnutrition
- Urinary tract infection
- Wound infection or deterioration
- Deep vein thrombosis, pulmonary
embolus
OASIS - Integumentary Status
Observation Analysis - Measures of
clinical observations of the patients’
integumentary, or skin system, status.
OASIS - Medication Observation
Analysis - Counts of clinical observations
of patient medications.

OASIS - Neuro Status Observation
Analysis - Observation of a population of
patients neuro status.
OASIS - Respiratory Status
Observation Analysis - The summary
of clinical observations of patients
respiratory status.
OASIS - Sensory Status Observation
Analysis - Summary of clinical
observations of the patients sensory
status.
Value Based Payments
A collection of measures that support the
Part C and D Star Ratings as published by
the Centers for Medicare and Medicaid
Services (CMS).
VBP - Drug Plan Customer Service - A
set of measures based on the Centers
for Medicare and Medicaid (CMS) Part D
- Drug Plan Customer Service. Drug plan
customer service: Includes how well the
plan handles member appeals.
VBP - Drug Safety And Accuracy Of
Drug Pricing - A set of measures based
on the Centers for Medicare and Medicaid
(CMS) Part D - Drug Safety And Accuracy
Of Drug Pricing Drug safety and accuracy
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of drug pricing: Includes how accurate
the plan’s pricing information is and how
often members with certain medical
conditions are prescribed drugs in a way
that is safer and clinically recommended
for their condition.
VBP - Health Plan Customer Service A set of measures based on the Centers
for Medicare and Medicaid (CMS) Part C
-Health Plan Customer Service. Health
plan customer service: Includes how well
the plan handles member appeals.
VBP - Managing Chronic (Long Term)
Conditions - A set of measures based on
the Centers for Medicare and Medicaid
(CMS) Part C -Managing Chronic (Long
Term) Conditions. Managing chronic
(long-term) conditions: Includes how
often members with different conditions
got certain tests and treatments that help
them manage their condition.
VBP - Member Complaints And
Changes In The Drug Plans
Performance - A set of measures based
on the Centers for Medicare and Medicaid
(CMS) Part D - Member Complaints And
Changes In The Drug Plan’s Performance.
Member complaints and changes in
the drug plan’s performance: Includes

how often Medicare found problems
with the plan and how often members
had problems with the plan. Includes
how much the plan’s performance has
improved (if at all) over time.
VBP - Member Complaints And
Changes In The Health Plans
Performance - A set of measures
based on the Centers for Medicare
and Medicaid (CMS) Part C - Member
Complaints And Changes In The
Health Plan’s Performance. Member
complaints and changes in the health
plan’s performance: Includes how often
Medicare found problems with the plan
and how often members had problems
with the plan. Includes how much the
plan’s performance has improved (if at
all) over time.
VBP - Member Experience With The
Health Plan - A set of measures based
on the Centers for Medicare and Medicaid
(CMS) Part C -Member Experience With
Health Plan. Member experience with the
health plan: Includes ratings of member
satisfaction with the plan.

VBP - Member Experience With The
Drug Plan - A set of measures based on
the Centers for Medicare and Medicaid
(CMS) Part D -Member Experience With
The Drug Plan. Member experience with
plan’s drug services: Includes ratings of
member satisfaction with the plan.
VBP - Staying Healthy Screenings
Tests And Vaccines - A set of measures
based on the Centers for Medicare and
Medicaid (CMS) Part C -Staying Healthy
Screenings Tests And Vaccines. Staying
healthy: screenings, tests, and vaccines.
Includes whether members got various
screening tests, vaccines, and other
check-ups that help them stay healthy.
Retail Sales
To analyze sales of Individual Healthcare
Policies (non-Employer Healthcare
Policies) as well as the sale of policies
to eligible employees within sponsors
(employers), to determine the
effectiveness of sales campaigns. This
also includes the ability to profile the
buyers versus the non-buyers to identify
potential adverse selection.
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Cross-sell Analysis - Cross-selling
analysis is used to identify optimal crosssell marketing strategies by comparing
estimated potential revenue that would
be generated by selling different or
additional health plan products or
coverages to existing members.

Service Line Analytics
Collection of pre-defined measures
with definitions and dimensionality.
They provide a logical basis for Business
Intelligence solutions in the areas service
line specific analysis and overall cost
analysis across service lines.

Sales And Distribution KPI For
Growth Analysis - Analysis of the key
performance indicators for the sales
and distribution processes to increase
revenue and market share.

Emergency Department Performance
Analysis - Analysis of the performance
and utilization of an emergency
department of a healthcare organization.
An emergency department (ED), also
known as emergency room (ER),accident
& emergency (A&E), or casualty
department, is a medical treatment
facility specialized in acute care of
patients who present without prior
appointment, either by their own means
or by an emergency medical service
(EMS).

Sales And Distribution Optimization
And Expense Analysis - Analysis of
the sales and distribution processes to
monitor expenditure and to optimize
efficiency and effectiveness.
Sales Performance Analysis - The sales
performance of the healthcare insurance
is analyzed by comparing the planned or
forecasted sales volumes and premiums
to their corresponding actual numbers
and amounts. Includes reference
analysis of forecasted performance of the
market as a whole.

Inpatient Service Performance
Analysis - Analysis of the performance
and utilization of inpatient services of
a healthcare organization including
length of stay, bed utilization and patient
discharge processing.

Laboratory Performance Analysis
- Analysis of the performance and
utilization of clinical laboratory services
for a healthcare organization.
The laboratory services are used to carry
out tests on clinical specimen to obtain
information about patient health. The
lab results assist in the decision making
process of diagnosis, treatment and
prevention of the disease.
Operating Room Performance Analysis
- Analysis of the performance and
utilization of an Operating Room (OR) for
a healthcare organization. The measures
included in this analytical requirement
track time intervals between various
surgical phases carried out within the
OR, OR turn around times supporting
utilization analysis for OR.
Pharmacy Compliance Analysis
- Analysis of the performance and
utilization of a pharmacy department in a
Healthcare Organization. A pharmacy is
a medical treatment facility specialized
in the preparation and dispensing of
medications prescribed by physicians for
patient care.

Radiology Department Performance
Analysis - Analysis of the performance
and utilization of the radiology
department of a Healthcare Organization.
Radiology involves the use of imaging
for diagnosis and treatment of a
disease visualized within the human
body. Radiologists use various imaging
technologies such as X-ray radiography,
ultrasound, computed tomography (CT),
positron emission tomography (PET) and
magnetic resonance imaging (MRI) to
diagnose or treat diseases.
Service Line Cost Analysis - Analysis of
cost accounting across various service
lines of a healthcare organization such as
LAB, OR, Radiology, ED and so on.
Underwriting
To analyze products, features, return on
investment and risk factors that impact
underwriting decisions for a product or
group.
Employee Health Risk Assessment
Analysis - Analysis of factors that
influence the health or the risk to
health of members of a plan. Captures
member baseline stats (weight, age,
gender and lifestyle choices, eating and
workout habits) to assess risk of disease
for premium calculation as well as for

preventative care and early intervention
offers. Known as Employee Health Risk
Assessment as it is generally used in
assessing risk in Employer Health Plans
but can be used to assess such risks for
any group of members.
Underwriting Efficiency Analysis The analysis of the key performance
indicators for underwriting activities and
their impact on health plan organization
revenue growth.
Underwriting Resource Utilization
Analysis - The analysis of health
plan resource utilization related to
underwriting processes and activities.
Utilization Management
To analyze the medical utilization of
members in order to identify potential
areas for utilization management
programs, the effectiveness of existing
utilization management programs and to
understand trends in member medical
costs. This enables the health plan to
project medical costs more accurately
and to enhance reporting to group
sponsors and providers.
Ambulatory Care Utilization Analysis
- The analysis of the utilization of
ambulatory care services, during
the period of analysis. This helps to

monitor the increasing trend to relocate
previously delivered inpatient services in
outpatient settings.
NHS - diagnostic imaging analysis A set of measures based on the UK’s
National Health Service (NHS) Diagnostic
Imaging dataset.
Referrals And Authorizations Claims
Analysis - Analysis of referrals and
authorizations, considering reasons
as well as member and provider
characteristics. This analysis enables the
health plan to identify opportunities for
modifying its referral and authorization
rules to improve efficiency and
effectiveness.
Service Utilization Claim Detail
Analysis - Analysis of utilization detail
allows drill downs on specific aspects
of utilization and medical costs. As a
result of such analysis, the health plan
may undertake member and/or provider
education, initiate public health or health
management programs, or take other
actions to control utilization and costs.

Notice: Clients are responsible for ensuring their own compliance
with various laws and regulations, including the European Union
General Data Protection Regulation. Clients are solely responsibility
for obtaining advice of competent legal counsel as to the identification
and interpretation of any relevant laws and regulations that may affect
the clients’ business and any actions the clients may need to take
to comply with such laws and regulations. The products, services,
and other capabilities described herein are not suitable for all client
situations and may have restricted availability. IBM does not provide
legal, accounting or auditing advice or represent or warrant that its
services or products will ensure that clients are in compliance with any
law or regulation.
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