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Marilyn Chow, DNSc, RN, FAAN 
Murielle Beene, MS, MPH, MBA, RN-BC, PMP 
 
 

Where’s the Quality in EHRs?  
A Collaborative Model to Promote Data Sharing and 
Quality Reporting 
 
  



Outline 

Describe how nursing leaders can have a transformative role 
in influencing EHR-related decisions that improve clinical 
effectiveness, efficiency, patient safety, and the delivery of 
quality-based patient care.  

Define an emerging information model related to pressure 
ulcer risk that standardizes and informs nursing practice and 
reflects real-time clinical decision-making. 

Demonstrate the usefulness of common information models 
and reference terminologies to achieve semantic 
interoperability across different technology platforms. 

 



• Integrated health care 
delivery system 

• 8.7 million members 

• 159,000+ employees 

• 13,000+ physicians 

About Kaiser Permanente 
• Nation’s largest nonprofit 

health plan 

* 2007 revenues 

• 8 regions serving 9 states and D.C. 

• 32+ hospitals and medical centers 

• 435+ medical offices  

• *$37 billion annual revenues 



Built a Comprehensive Tool… 

Not just an electronic medical 
record… 
 
Program-wide system integrates 
clinical record appointments, registration, 
ancillaries, health plan 
 
Highly-sophisticated information 
management and delivery system 
 
Member access to health 
information and outcomes 

MyHealth
Manager

ancillaries

reporting health plan

registration

scheduling

clinicals

billing

admission

clinicals

Rx

OR

HIM



Sweeping the Stage… 

Totally computerized 
hospitals recognized  

24 “Stage 7”  
are Kaiser Permanente 
Hospitals (only 39 awarded)  

That means… 
we offer better computer 
support than 7,530 other 
hospitals in the United States 



TE 

Telling Our Stories . . . 



VHA Network 

•Largest Integrated 
Healthcare Delivery 
System 
•7.8 million enrollees 
•297,000 Employees 
•19,000 Physicians 
•70,000 Nurses 
•21 Regions 
•153 Hospitals & Medical  
Centers 
•768 Community Based 
Outpatient Clinics 
•232 Veteran Centers 
•135 Nursing Homes 
•47 Domiciliaries  



  VA and the Electronic Health Record 

 More than 20 years experience with 
Electronic Health Records 

 Veterans Health Information Systems and 
Technology Architecture (VistA) 
– “World class,” award-winning 

• Harvard University Innovations in American Government 
Award  

• “Top 100” Chief Information Officer Award 
• Toward the Electronic Patient Record for My HealtheVet 

– VA’s personal health record 
• Government Technology Leadership award for VA’s Bar 

Code Medication Administration program 
– Built in partnership with clinicians – key to successful 

development and adoption 
– Improves patient safety and reduces costs 

 



Veterans Health Information Systems and 
Technology Architecture (VistA) 

VistA includes many components 
to deliver high-quality health care 
to our Nation’s Veterans, 
including:  
• Computerized Patient Record 

System (CPRS) 
• Veterans Health Information 

Systems and Technology 
Architecture Imaging (VistA) 

• Bar Code Medication 
Administration (BCRO) 

• Personal Health Record,  
My HealtheVet 

• Used throughout the 
Department of Veterans 
Affairs in all health care 
settings 

– Inpatient 
– Outpatient 
– Long-term care 
– Home care 
– Telemedicine 



The National Imperative 

“Long term it’s going to become an 
expectation on the part of the 
clinician and patient that 
information is going to be 
exchanged.  

And I think it will become a cost of 
doing business in the healthcare 
sector just as physicians and 
nurses consider it a cost of doing 
business to buy stethoscopes 
and run an office.” 

 

 

David Blumenthal, MD 
National Coordinator for Health IT 



Meaningful Use 

Financial incentives and penalties designed to support 
the adoption of EHRs 

Goal: Link healthcare resource use to patient outcomes  

Vision 

 Derive quality measures directly from EHRs 

 Improve care coordination with electronic exchange of 
health information 

– Share  baseline patient data across settings 

 Enhance clinical decision making 



The Nursing Imperative 

 

“If nursing data is organized in a 
standard way, it can also be shared and 
compared across regional or national 
databases to identify trends, report 
outcomes, and research new 
opportunities to improve nursing 
practice.“         

   - TIGER Initiative  



Meaningful Use for Nurses 

 Identify structures and content that would meet U. S. meaningful use 
criteria for a quality measure 

 Facilitate data portability between software applications and 
between organizations 

 Improve the ability to aggregate outcome data for research, 
comparison, quality and process improvement 

 Promote nursing participation in standards development  

 



Nursing Requirements for EHRs 

 Improve communication 

 Support clinical decision-making 

 Improve the effectiveness and efficiency of care 

 Stimulate and support clinical research 

 Improve relevancy of clinical information displays 

 Automatically produce management summaries 

 Enable and facilitate organizational change to improve care 

 

Leverage EHRs to support nursing workflow and improve patient outcomes 



The Gap 

 Currently, valuable patient information is “locked” within an 
organization’s EHR 

 Data is often tightly bound to proprietary data models  

 High-value, high-frequency nurse sensitive measures are currently 
reported retrospectively for quality agencies  

 Quality measurement specifications were not designed to leverage EHR systems 

 Quality measurement specifications rely on administrative rather than clinical data 

 Clinical information required for quality measurement is not currently adequately 
captured in EHRs 

 Currently use of retrospective vs. real-time data capture 



Role of Nursing Leaders 

 The EHR is one of the most costly operational tools within a 
healthcare organization. 

 The chief nurse executive (CNE) plays a critical role in the selection, 
implementation, and optimization of clinical information systems.  

 Dynamic regulatory, legal and financial issues related to EHR use 
demand CNE engagement. 

 The challenge is using the EHR to demonstrate and improve quality 
of care delivered to patients. 

 
 



The Patient Imperative 

 As many as 3 million patients are treated each year in U.S. acute 
care facilities for pressure ulcers 

 503,300 pressure ulcer-related hospitalizations in 2006 with 
another 457,800 as secondary diagnosis 

 Agency for Healthcare Research and Quality (AHRQ) reports an 
80% increase in pressure ulcer-related hospitalizations from 
1993 to 2006. 

 Centers for Medicare and Medicaid Services (CMS)reports the 
cost of treating a pressure ulcer in acute care is $43,180 per 
hospital stay 

 The cost of treating pressure ulcers is as high as $15.6 billion 
(2008) 

 60,000 patients die each year from pressure ulcer complications 

 
 



Why Collaborate? 

 Independent efforts on standardizing methods for reducing pressure 
ulcer risks 

 Significant investment in managing patient outcomes 
(VANOD/CalNOC) 

 New efforts within both organizations to standardize nursing content 

 Builds on existing VA-KP collaborative efforts 
 Nation-wide Health Information Network (NHIN) – first national LIVE site in 2009 in San Diego 

 VA-KP Problem List Subset 

 Collaborate openly and transparently within standards development organizations 

 Opportunity to demonstrate and apply a collaborative model to a 
high-value nursing topic 



Collaborative Goals 

 Define a common Information Model driven by nursing practice 
that enables:  

 Data capture  

 Data re-use  

 Data sharing within and outside organizations.  

 Facilitate the measurement and extraction of data for meaningful 
EHR use specific to the delivery of nursing care to support : 

 Quality 

 Safety 

 Efficiency 

 Clinical decision support 



What is an “Information Model” ? 

Reference Terminologies ensure conceptual equivalency –
they define the “pixels” 
 
 

 Information Models – describes the “picture” 
• Describes our practice by capturing the clinical knowledge 
• Provides context to the vocabulary 
• Expresses that knowledge in a formal way 
• Is vendor and implementation agnostic 
• Can inform the CMS quality measures 
• Enable interoperability 
  

 



Information Model 

 

 

 

 

 

 

 With a common information model and a standard terminology 
Note: fictitious codes are used to refer to a code in some standard terminology 

Observation: <1111 > 

Body site: <5555> 

Laterality: <7777> 

Observation 

Body site 

Laterality 

Observation: <1111> 

Laterality: <7777> 

Body site: <5555> 

 

Observation: <pressure ulcer location> 

Body site: <ankle> 

Laterality: <left> 

The same data - captured differently: not interoperable 

Observation: <Location of pressure sore> 

Location: <left ankle> 

Terminology alone….. 

Observation: Left 
Ankle Pressure Ulcer 

Data is comparable and exchangeable! 



The Collaborative’s Plan 
Road Map Examples 

 
Clinical experts determine the optimum data set for documenting a nursing event  
(repeat for each event) 
 

Subject matter 
expert/evidence 

Determine the Information model and standard terminology for representing the 
optimum data set 
 Use of  “MindMaps” 

Map the local interface terminology to a corresponding standard terminology Terminology experts 

Analyze the differences between the information model of the optimum data set and 
the current physical model of local EHR Domain expert review 

Implement the gap in either the EHR or the information model 
 

Terminology expert 
review 

Create a formal notation of the information model using standard modeling 
language (i.e. UML) 
 UML 

Work with the local EHR vendors to implement translation mechanism for standard 
terminology and HL7 RIM 
 SDO/Vendors 

EHR sends HL7 CDA document incorporated with standard terminology to another 
EHR via an HIE 
 HIE 

Receiving organization receives the HL7 CDA, parses the data or renders the 
document and displays within local EHR 

Collaborative 
Organizations 



Step 1 – Evaluate the Base of Evidence 

 Literature reviews completed on numerous related topics: 

 Pressure Ulcer Risk Protocols, related quality measures, information modeling, 
using reference terminologies, standardizing nursing content, and EHR use of 
standardized clinical content. 

 Review National Quality Forum (NQF) guidance on reporting requirements 
and quality data sets 

 Review CMS reporting requirements in 2010/2011: 

 13 nurse-sensitive care measures 

 Evaluate strategies for automatically generating these reports from 
data that is documented during the course of care delivery within 
the EHR. 



Step 2 – Leverage Clinical Expertise 

 Expertise supplied by Advance Practice Nurses (APNs) and Nurse 
Researchers (PhDs) specializing in Wound and Skin Care 

 Requirements developed with use of APNs, use cases, terminology 
specialists, quality measures, and tools such as process flow diagrams, 
MindMaps, and UML 

 Use Cases developed (clinical scenarios) for numerous patients: 

 Uncomplicated patient 

 Patient developing redness on coccyx 

 Transfer of patient from one setting to another 

 Professional organizations such as National Pressure Ulcer Advisory Panel 
(NPUAP) and Wound, Ostomy and Continence Society (WOCN) to review 
clinical content 

 



Step 2 - Example of Using a MindMap to Depict Data 
Points 

25 

Subject matter experts 
reviewed spreadsheets 
and created  
mind maps to ensure 
content is comprehensive 
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Step 3 – Develop Optimum Data Sets 

Defined as the minimum set of key data elements to be 
exchanged with providers 

Context specific and workflow/role-based 
Admission Assessment / Shift Re-Assessment 
Shift Report 
Patient Transfer 
Nursing Specialist Consult 
Nursing Leadership Dashboard 
Facility Reports 
Regulatory Reports 
Nursing Research 



Step 4 -  Information Harmonization 

VA   Nursing Intervention: Manage Moisture   KP  Nursing Intervention: Incontinence / Moisture Mgt 

    Maintain clean and dry skin    GAP 

    Apply condom catheter   Urinary containment device in place 

    Apply fecal collector (especially if skin breakdown)   Fecal containment device in place 

    Apply protective barrier ointment   

Applied moisture barrier ointment / cream 
Applied skin barrier film / wipe 
Applied skin barrier film / wipe 

    Offer bedpan at scheduled intervals if patient is bed-bound     GAP 

    Offer urinal at scheduled intervals if patient is bed-bound   Prompted voiding 

    Schedule toileting   Prompted voiding 

    Instruct patient/caregiver to request assistance as needed     GAP 

GAP   Absorbent underpad in place 

• Identify matches, ambiguities, gaps, and extraneous data 
Comparing existing data sets to the “Optimal Data Set” has revealed data elements that 
neither organization was routinely collecting  (for example, “perfusion” and medical co-
morbidities putting patient at higher risk) 

 
 



 Observation questions/categories mapped to LOINC 

 Observation responses/value sets mapped to SNOMED CT 

 The guidelines for mapping nursing interventions and outcomes has 
yet to be determined. 

Step 5 - Map to Reference Terminologies 

KP 
Observation 

VA 
Observation LOINC KP Value set VA Value set SNOMED SNOMED FSN 

Color  Skin Color 39107-8 normal normal for race 297952003 
Skin normal color 
(finding) 

      cyanotic cyanotic 119419001 
Cyanosis of skin 
(finding) 

      dusky dusky 48786000 Bluish red color (finding) 

        ashen N/A   

      flushed flushed 162739004 On examination - color 
flushed (finding) 

      jaundiced jaundiced 162740002 On examination - jaundiced 
color (finding) 

      mottled mottled 406128001 Mottling of skin (finding) 

      pale pale 301888000 Pale color (qualifier value) 

      Other  GAP     



Step 6 – Develop Clinically Relevant 
Information Models 

 Information models are built within increasing layers of complexity 

 The modeling process begins with understanding nursing workflow 

 Process models depict the clinician’s workflow and thought flow 

 



Braden Scale 

Pressure Ulcer Risk 
 Assessment Tool 

Skin Assessment 

Step 6 - Capturing Meaningful Data 

How are these data 
elements connected? 

 What is the context? 

Can these data be used in 
ambulatory settings  for 
predictive modeling?? 

 

With a nursing information model – The context can be formally described. 

Braden Moisture 
Constantly Moist = 1 

Very Moist = 2 
Occasionally Moist = 3 
Rarely Moist = 4 

Braden Activity 
Bedfast = 1 

Chairfast = 2 
Walks Occasionally = 3 
Walks Frequently = 4 

Braden Friction and Shear 
Problem = 1 
Potential Problem = 2 
No Apparent Problem = 3 

Braden Nutrition 
Very Poor = 1 

Probably Inadequate = 2 
Adequate = 3 
Excellent = 4 

Braden Mobility 
Completely Immobile = 1 

Very Limited = 2 
Slightly Limited = 3 
No Limitation = 4 

Braden Sensory Perception 
Completely Limited = 1 
Very Limited = 2 
Slightly Limited = 3 
No Impairment = 4 



Step 6 - Represent the Models in UML 

Classes as major 
categories 
or “building blocks” 

Attributes as specific 
questions 

Enumerations as value sets 
for attributes 



Step 6 - Link Concept Models to HL7 RIM  
HL7 Quality Standards 
CDA –based 
(Structured Documents) 

CDA Document 
(a structured form- 
human readable) 

XML code 



Step 7 – Validate Models 

 

 

1. Utilize professional organization expertise (e.g., 
NPUAP, WOCN) to review information model 

2. Validate use cases against information model 
3. Use empirical data from practice sites to validate 

information model 
4. Compare information model to current EHR systems 
5. Address reference terminology gaps with standards 

development organizations (SDOs) 
6. Publish information model for public consumption, 

including terminology mappings 
7. Publish process to encourage others to participate in 

nursing information model development 



7 Steps To Success 

A Replicable Process: 
1. Evaluate the Evidence 

2. Leverage Clinical Expertise 

3. Develop Optimum Data Sets 

4. Information Harmonization – Identify the Gaps 

5. Map to Reference Terminologies 

6. Develop Practice-driven Information Models 

7. Validate the Models 



Collaborative Work Summary – To Date 

 This has been a unique opportunity for the largest public and the 
largest private healthcare organizations to collaborate on developing 
a nursing information model  

 Although just beginning, the work has already made some significant 
progress  

 This work promises to have an direct impact on both patient care 
activities and the future direction of nursing informatics within KP and 
the VA  

 This work can provide a viable framework to continue the development of 
the  nursing information model  

 Other organizations have been participating in a review of the clinical 
content through the LOINC Nursing workgroup 

 

 

 

 
 



An Unprecedented Opportunity 

A Call to Action: 

Promote the inclusion of nurse sensitive measures in the 2013 
Meaningful Use criteria  

 Our project demonstrates that the data for nursing sensitive measures 
can be “unlocked” from the EHR and used directly for quality reporting 

Require the nursing data within your EHR be interoperable and 
exchangeable with other providers 

 Develop information models that are vendor agnostic 



An Unprecedented Opportunity 

What Can You Do Immediately? 

 Participate in the committees that are defining Meaningful Use criteria: 

 HIT Policy Committee  

 NQF HIT Advisory Committee and expert panels 

 HIT Standards Committee Quality Workgroup  

 Nationwide Health Information Network (NHIN) 

 Help define the quality measure data sets (NQF eMeasures) 

 Ensure that the vocabulary concepts and codes important to nursing 
measures are immediately included in any NLM-published subsets of 
SNOMED CT and other vocabularies that are required for meaningful use 

 

 



An Unprecedented Opportunity 

What Can You Do Immediately? 

 Focus first on SNOMED CT and LOINC as nursing vocabulary standards 
to promote interoperability 

 Become involved in standards development activities such as in HL7 
structured documents committee (CDA ), and workgroups of IHTSDO and 
LOINC 

 Influence policy development by participating in public comment processes 
such as those of CMS, ONC and NQF (see websites and sign up for 
mailing lists) 

 All these steps together can embed these priorities into data exchange and 
care coordination efforts including meaningful use today and medical 
home integration technology in the future 

 



Timing is Everything 

The imperatives are clear 

Nursing has a voice and a plan 

Exchanging patient data is the cost of doing business 
today 

 

Start Small 
  Think Big  
    Act Quickly! 
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