
2/13/2018

1

The Transformational CNS: 
Leveraging Data Science to Advance 

Health Care Outcomes
Thursday 10:45 -11:30, Session C

Peggy Kalowes PhD, RN, CNS, FAHA

Linda D Urden, DNSc, RN, CNS, NE-BC, FAAN

New Knowledge, Innovations, and Improvements

10:30-11:45
The Transformational CNS: Leveraging Data Science to Advance Health Care Outcomes

Disclosures

The Presenters have No Conflict of Interest Related 

to the Topic Being Presented

Objectives
At the end of this session the learner will be able to:

1. Explore the impact of Data Science on quality, safety, and outcomes to 

include data analytics, meaningful use, consumer engagement, and 

EHR adoption.

2. Examine strategies for health information exchange and interoperability 

across systems and settings for coordination of care.

3. Discuss key challenges facing Nurse Leaders/CNSs today.

4. Define the key characteristics of ‘Big Data’ and how this creates 

opportunities to improve patient outcomes, reduce costs and achieve 

‘Population Health’.

5. Differentiate between the various data collection methodologies to 

impact patient outcomes and improve the financial bottom line (Quality 

Improvement, evidence based practice (EBP) and Research 

Methodologies.
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Florence Nightingale (1820-1910)
First Nursing Scientist

Florence used data and invented sophisticated predictive 

analysis tools, such as the polar-area diagram to transform 

care and save lives.

PRELUDE
Nursing Transforming Care Using Data Science

Big Data Analysis Requires Interoperable, Standardized Nursing Data Sets

• Nurse leaders/CNSs must work with Health IT, and vendors  to develop 

standardization, and Interoperable data (integration of systems)  that 

are well-defined, measureable, and retrievable in the exact same 

format, to assure seamless connected platforms to our EMRs. 

• Shaping Health Policy Nurses Must:

• Have a working knowledge of the ‘Game Changers’ leading to 

meaningful use of Health Information data. 

• Advocate for the adoption of nursing data standards and making the 

case for inclusion of nursing data in Value Based Care Models.

• Demonstrate how Analytics and Nursing Data supports clinical decision 

making.

• American Recovery and Reinvestment Act of 2009 (The “Stimulus”)

– Requires Meaningful Use of Health Information Technology

• Affordable Care Act of 2010 (Obamacare)

– Medicaid Expansion

– Insurance Exchanges and High Deductible Health Plans

– Guaranteed Health Insurance Promises

– Minimum Essential Benefits (Prevention, Maternity, Mental)

• Budget Control Act of 2011 (The Sequester)

– Reduces Medicare Payments to Hospitals

• American Taxpayer Relief Act of 2013 (The Fiscal Cliff)

– Reduces Medicare Payments to Hospitals, to Avoid Tax Increases

Government Power Shift from 2016 Election – Trumped!!

State of Healthcare Data Capture**

Electronic Health Record (EHR)- Revolutionized Data Management 

Population Health – Advancing Data Efforts **

Health Policy Game Changers 
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Defining Analytics
• Analytics is the discovery and communication 

of meaningful patterns in data; using 

simultaneous application of statistics, computer 

applications and operations research.

Why Data Analytics?
C-Suite (COO/CNO/CFO) among HC Organizations are 

Focused on Two Primary Goals: 

 Improving the quality and safety of patient care (CNSs)

 Reducing the risks and overall organizational costs. (CNSs)

 Huge Amount of Data Growing Exponentially:

 Electronic health records 

 Imaging Data

 Medical history, Orders and prescriptions, Lab reports

 Financial data (ICD/CPT coding); Insurance claims, phone calls….. 

 Smart devices used in clinical setting (patient/nurses)

Data driven medical equipment (smart pumps; high-tech nurse call  light 

systems; high-tech beds (HR); Pulse Oximetry; Physiological 

Monitoring……)

 Unstructured data (narrative notes): drawing valuable insights 

from the data is more complicated  

Big Data - Sharable & Comparable 

Harper, E. (2015). Clinical Integration and the Continuum of Care. Retrieved from 

http://files.himss.org/2015Conference/handouts/NI5_1428848643264_4.pdf
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• Descriptive 

o Standard types of reports that 

describe current situations 

and problems 

• Predictive 

o Simulation and modeling 

techniques that identify 

trends and portend outcomes 

of action taken 

• Prescriptive 

o Optimizing clinical, financial, 

and other outcomes 

3 Levels of Data Analytics

Four Characteristics of Big Data
.
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What Does all this Mean to CNO’s / CNSs 
Today? New Clinical Redesign Priorities

1. ‘Goal’ Financial Sustainability (Creating New Revenue Streams / 

Reducing Costs)

• CNSs contribute by developing PI, EBP and Research projects to demonstrate a 

reduction in—HACs, HAIs-reducing costs, waste and inefficiencies’. All CNS projects 

should include a Cost Analysis. 

• Use NACNS Cost Analysis Toolkit. http://nacns.org/professional-resources/toolkits-

and-reports/cost-analysis-toolkit/

2. Quality and Safety (Reduce Litigation / Improve Reputation)

3. Patient/Payer Satisfaction (Reputation and Market Share)

• CNS / Staff Nurse projects must measure ‘Satisfaction’ in ‘real-time’ use 

Valid / Reliable patient satisfaction tools; and compare to HCAHPS 

(Delivering Greater Value Thru Operational Excellence)

4. Advancing care model redesign (CMR), to provide timely, safe care 

at the right time and place.

• CNSs leading CMR, helping to advance care coordination. Lead projects that improve 

the Discharge Experience, engaging consumers as partners (Safe transitions; 

patient/family teaching r/t disease management to avoid readmissions). 

What Does all this Mean to CNO’s / CNSs Today? 
New Clinical Redesign Priorities

5. Effective Leveraging of Health Information Technology and Data

• Pace of Change is Exponential, CNSs must leverage all data use to improve patient 

care, and learn Data Analytics/ use Big Data to identify patient risks among specific 

high-risk disorders

6. Patients are Increasingly Medically Informed, Information 

Technology (IT) Connected, and Demanding  

• CNSs can develop system initiatives to engage patient responsibility and 

accountability

7.  Information Sharing, Pertinent Data Are Essential, yet Gaps still 

Exist Today 

• Reducing the cost of inefficiency and fragmentation must be a IT priority, to 

generate innovation and creativity.

• PhD CNSs should seek key IT positions in healthcare systems, to advocate for the 

adoption of nursing data standards and making the case for inclusion of nursing 

data in Value Based Care models.

• CNSs must demonstrate how nursing data supports clinical decision making

Caution Ahead—Data Analytics

http://nacns.org/professional-resources/toolkits-and-reports/cost-analysis-toolkit/
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How Effective as a CNS are You Leveraging  Health 

Information Technology (HIT) and Data to Reduce 

Harm?

CNSs Navigating the Way to Quality and Leveraging Data

Next Steps  Data Collection
WHAT METHODOLOGY SHOULD YOU USE??
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Acquiring Data thru 3 Different 
Methods QI, EBP and Nursing  

QUESTIONING PRACTICE

EBPQI Nursing 

Research

Generate New 

Knowledge

To Change 

Practice

To Improve Patient 
Care Processes

Big Data    
Predictive Analytics

CNSs Must Demonstrate Best Practices 
thru Scholarly Dissemination

What is Quality Improvement?

• Focuses on the attempt to 

change a specific aspect of HC 

delivery identified as needing 

improvement

• Works to gain insight into the 

function of a system and then 

change that system for the better 

(i.e., systems and processes)

• Healthcare focuses on reducing 

costs, harm, improving patient 

experience

QUALITY IMPROVEMENT MODELS
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The PDSA Cycle—Testing Change 
in a Real World Setting

• Plan: 
• Design workflow changes;

• Identify tools to support the new workflow; 

• Decide what to measure & how

• Do: Implement plan

• Study: Look at what was measured; 
figure out what it means

• Act: Fix the things didn’t work the 

first time and retest until it works right

Cycles are linked for continuous improvement

Six Sigma
Increased Quality 

with lowered 

Defects, Variation 

and Cost

Lean

Increased Speed 

with No Wasted 

Effort

Lean Six Sigma Overview  (2 approaches in one)
Lean primarily focuses on  Increasing Outputs, for example, 

increasing process Speed while eliminating unnecessary 

Inventory and Waste.

Six Sigma primarily focuses on Improving Outcomes, for 

example, eliminating Defects (DMAIC) and reducing 

unwanted Variation (Process Management)

1. Process flow chart

2. Run diagram

3. Control charts

4. Fishbone

5. Check sheet

6. Histogram

7. Pareto analysis
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Data Collection Methods
 Direct Observation at 

“Gemba” using check 

sheets

 Data Mining (from data 

previously collected

 Electronic data extraction 

and interfaces

 Interviews

 Questionnaires

 Surveys (web-based 

tools, i.e. Survey 

Monkey)

DATA INTEGRITY

To assess data integrity, ask the following:

 Where did data come from?

 Who has been accessing or 

manipulating the data?

 Has the data been edited or modified in 

any way?

 Is there a unique identifier for each 

entry?

 are the naming conventions, codes, ect

consistent?

 Are the scoring and ranking tools 

consistent and valid?

 Has accuracy process been validated

 Who developed the benchmarking 

standards?

WHAT IS EVIDENCE-BASED PRACTICE?
A Problem-Solving Approach To Clinical Practice
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FIVE STEPS OF EVIDENCE-BASED PRACTICE 
• Ask the burning clinical question (Picot format)

PDSA and Star Model of Knowledge Transformation©

• Use of evidence-based standards from professional 
organization

• Use of research to guide protocols

• Institute for Healthcare Improvement (IHI) bundles

• Specifics:

• Safe patient handling

• Fall prevention

• Pressure injury prevention

• Restraint free environments

• Medication Safety

• Reduction in HAIs

• Reduction in CLABSIs

EXAMPLES OF EBP
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Nursing Research
• “A systematic search for knowledge about 

issues of importance to the nursing 

profession.”  (Polit and Hungler, 2016)

EXAMPLE
Testing of an innovation that may impact nursing practice in 

general (i.e. including outside of the facility), such as to 

prevent falls or injury from falls or pressure ulcers

Nursing Research

• Form hypothesis

• Study protocol/Data collection

• Analysis and interpretation of data

• Implementation into practice

• Publication in Peer Review Journal

(Polit and Hungler, 2016)

Comparison: Performance Improvement (PI),Evidence Based Practice (EBP) 

and Research

Structure Question Process Intent / 

Purpose

Methodology Design Final

Product

Example

Q
I

What is 

happening

Structured 

process that 

evaluates a 

specific system’s 

strengths and 
limitations, 

systems parts, 

and resulting 

outcomes

Improve (quality /safety) 

processes specific to a 

organization and patient 

/ family /staff Outcomes;

Evaluate changes in 
efficiency and flow

 Desire is 

Immediate 

Improvement

Process or Outcomes

Measurement

• Measures simple, easy 

to use

• Measures for key 
indicators only

• Plan Do Study Act 

(PDSA)

• LEAN

• Six Sigma

• Continuous Quality 
Improvement 

(CQM)

Information Simulation-based 

Small test of 

change or plan, 

do, study, act 

(PDSA cycle) to 
develop a rapid 

response team 

(RRT) protocol

E
B

P

What is 

Known

Systematic 

process that 

implements and 

evaluates 

interventions 
stemming from 

new knowledge 

generated by 

research

Integrate scientific 

discoveries into 

healthcare practices

within a specific unit; or 

patient population within 
an organization.

Process or Outcomes

Measure of key indicators 

using tools with face validity 

& may be without validity or 

reliability.
• Measures include 

knowledge, attitude, 

behavior/practices, 

and outcomes 

EBP Models

• Iowa Model 

• Johns Hopkins  

Nursing EBP 

Model 
• ACE Star Model 

• Rosswurm & 

Larrabee Model                           

• Stetler’s Model

Outcome

Improvement

Systems 

change

Simulation-based 

education/training 

of RRT members, 

as based on the 

results of high-
quality research 

studies, e.g. 

RCTs

R
e

s
e

a
r
c
h

What is not 

Known

Rigorous and 

systematic 

process that 

generates new 

knowledge 
through the 

application of 

basic scientific 

principles and 

theory 

development

Description, prediction, 

and control

Processes or Outcomes 

Measurement:

• Measures are complex.       

• Increased time is required 

to collect data/fill out the 
measure. 

• Measures require a 

detailed administration plan. 

• Estimates of reliability, 

validity, specificity, and/or 

sensitivity are required.

Sample Size (Power 

Analysis)

Statistical analysis

Quantitative                        

 Randomized Control 

Trials (RCTs)                            

 Quasi‐experimental     
 Non‐experimental —

Longitudinal                    

— Retrospective                   

— Prospective                     

—Correlational 

Surveys 

Qualitative  

 Ethnography                     

 Grounded Theory

 Phenomenological

New 

Knowledge

Impact of a 

Breastfeeding 

Education 

Program Using an 

Interactive Phone 
App on Maternal 

Self-Efficacy and 

Duration of 

Exclusive 

Breastfeeding: A 

Randomized 

Clinical Trial
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Summary: Transformational CNS

• Incorporates EBP for both clinical and management 
procedures and policies

• Uses data as the basis for tracking progress in 
attaining desired metrics in clinical outcomes (falls, 
skin ulcer, restraints); educational endeavors 
(certification, academic degrees); and changes in 
skill mix, etc.

• Drills “down” or “up” to unit, specialty, facility levels 
to explore problem areas and resolution specific to 
the level, using QI, LEAN and Research 
Methodologies.

Transformational CNS…
• Communicates exclusivity of the 

nurse-sensitive indicators and 
databases to internal executives, 
physicians, and board members and 
community.

• Collaborates with all disciplines and 
departments to resolve clinical, 
quality, safety issues.

• Uses evidence to secure resources 
and advocate for appropriate 
policies.

Transformational CNS…

• Incorporates nurse sensitive and other 
appropriate indicators into Nursing Program of 
Research 

• Active member of their specialty organization

• Participates in state, national, and/or consortium 
research studies examining nurse-sensitive 
outcomes

• Incorporates quality, safety metrics into their job 
description and performance evaluation

• Communicates widely regarding CNS outcomes
• Scholarly Dissemination 
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• PI, EBP and Research are all valid and useful methods to 

evaluate care and processes. Big data is a promising right 

direction- Have Courage and learn analytics!

• An adequate infrastructure of human resources and 

technologies must be in place to efficiently maintain a quality 

environment and ensure optimum outcomes

• CNSs must help ‘unravel’ the Big Data r/t complexities in 

order to provide insights about making the right decisions at 

the right time for patients.

• A transformational CNS and nursing leadership team is 

essential to provide guidance and support for nurses to 

deliver the best care across settings, assuring all patients 

have access to the right care at the right time.
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