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Session Objectives

Attendee will be able to:

• Identify why the use of big data and data science is 
transformational to the future of nursing practice, quality 
and research

• Describe the national Nursing Value Data Model to measure 
patient-level nursing intensity and costs per patient in 
multiple care settings to support the continuum of care and 
to produce objective measures of nursing care value

• Identify new nursing business intelligence and analytic tools 
that will utilize the rich clinical, operational, financial, and 
quality/safety outcome data currently available to measure 
and compare nursing care value 
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What’s Driving Change
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BIG DATA



Healthcare Business Model Changes 
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Care providers working independently Collaborative teams of providers

Treating all patients the same Customizing health care for each patient

Avoiding the sickest chronically ill patients Providing special chronic care services

Current Focus Future Focus

Being responsible for those who seek services

Offering care at centralized facilities

Maximizing the use of resources and assets

Being responsible for the needs 
of the community

Providing care at sites convenient to patients

Applying appropriate levels of care 
at the right place

Putting forth best efforts Becoming high-reliability organizations



HIT Venture Investment Increase
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Operational
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Human 
Resources Data

Clinical
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Findings Findings Findings Findings

Decision

Manual Synthesis

Data-Driven Decision-Making
Traditional Approach
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Limitations of the Traditional Approach

• Interactions between data silos often under/over estimated

• Time-consuming

• Delayed

• Resource intensive

Variables important to 
nursing are often 
messy or missing



Nursing Needs Big Data &
Big Data Needs Nursing

9

Brennan P, Bakken S. Nursing needs big data and big data needs nursing. J Nurs
Scholarsh (2015), doi: 10.1111/jnu.12159 



3 V’s of Big Data







Big Data – The Nightingale Connection
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Value of 
nursing care



Digitization of the 
electronic health 
record



Where is the nurse-
sensitive data?

• Pain control

• Pressure ulcer

• History of fall

• Ability to ambulate

• Mental status

Continuity of Care Document



Your documentation is 
just the beginning!

Making Health Care Data Actionable 

Practice

Policy

Research

Staffing

Clinical decision support



DATAFICATION 

When words become data that is 
machine readable

• Promote standardized 
terminologies 
(i.e. SNOMED CT, LOINC)

• Recommend research-based 
assessment scales and 
instruments

• Recommend that ANA-recognized nursing 
terminologies be consistently updated

• Promote consistent use of discrete data 
elements in support of research, analytics 
and knowledge generation
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Clinical Intelligence and Analytics

Complexity
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Standard Reporting

Ad hoc reporting

Query/drill down

Alerts

Simulation

Forecasting

Predictive Modeling

Optimization

Stochastic Optimization

Adapted from Competing on Analytics, Davenport and Harris, 2007



Clinical Intelligence and Analytics
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Static: What’s happening?

On demand: What’s happening?

What exactly is the problem?

What actions need to be taken?

Hypothetically what could happen?

If trends continue what would happen?

What will happen next if?

In general, how can we achieve 
the best outcome?

Prescriptive

Predictive

Descriptive

For this specific, complex

process, how can we achieve 
the best outcome?

Adapted from Competing on Analytics, Davenport and Harris, 2007





New Generation of Analytics Maturity

FROM 
Traditional Approach

TO 
Mature Analytics Adoption

Managing Projects Developing products

Analytics as a demand driven support 
function

Analytics as a strategic business 
function

Data development driven by demand, 
developed for single use

Strategically build reusable data assets

Proliferation of dashboards and reports Focus on capabilities, support with 
repeatable framework of tools

Hypothesis (Questions) are pre-defined Questions are not pre-defined, start 
with the data

Timeline is project driven Timeline is based on gaining capabilities

Used with permission HIMSS C&BI Work Group



Improved patient care 
through sharable, 
comparable data sensitive 
to nursing practice 

Nursing Knowledge: Big Data Science

www.nursing.umn.edu

http://www.nursing.umn.edu/centers/center-nursing-informatics/news-events/2018-nursing-knowledge-big-data-science-conference-0


• Stop seeing nurses as a 
cost and start seeing 
them as a solution…

• Start measuring the 
affirmative actions of 
nurses, not just 
prevention of bad things 
happening

The Concept –
Value of Nursing Care



Value Equation 
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Value =

Quality

Price

• Business model

Value =

Outcomes

Price

Health care model



New Models for Measurement
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• One to one - individual patient to 
individual nurse 

• Understand variability by nurse 
attributes i.e. licensure, 
experience, certification, etc.

• Actual nurse staffing cost by staff 
mix, day of stay, DRG, LOS, nursing 
unit, etc.

• Actual patient outcomes by 
individual nurse, nurse care team 
and full care coordination (future)



Nursing Value 
Data Model v.20
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• Organized by:

• Facility

• Patient

• Nurse/provider

• Revenue/cost

• Incorporates unique RN identifier

• Electronic health record & system  
agnostic

• Setting neutral

Welton, J. M., & Harper, E. M. (2015). Nursing care value-based financial 
models. Nursing Economic$, 33(1), 14-25
Welton, J. M., & Harper, E. M. (2016). Measuring Nursing Care 

Value. Nursing Economic$, 34(1), 7-14



Pilot Research Study

• The purpose of the study is to examine and explore the 
relationship between individual nurses and each 
patient in an acute pediatric hospital setting. 

• The study leverages existing electronic data (EHR & 
other systems) to identify effects of nursing care and 
effects of individual nurses on selected outcomes of 
care.

• In particular the overall short term outcomes of care 
and nursing financial outcomes of patient care. 



Encounter Outcome

Credentials

Provider/Nurse

Patient/Person

EducationExperience

Cost

EHR

Health System

Secure file transfer of 
de-identified data

Data 
Visualization

Super Computer

Staffing

HR 
System

Acuity

Provider/Nurse

Patient/Person

Nurse Value Data Warehouse

Nurse
To Patient

Assignment

Encounter OutcomeCost

CredentialsEducationExperience



Future Directions
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• Continue to add research sites (3 to date)

• Link all providers to person, family, 
community (primary, LTC, School)

• Follow patient/person across encounters/ 
setting of care

• Direct tie to value-based health care

• Nursing costs & characteristics analyzed to 
person/population level outcomes 



Imagine….

Semantically Interoperable 
Healthcare focused Apps

Healthcare App Store
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Neonatal 
bilirubin alerts



Today’s Billboard
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