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This symposium presents approaches to enhance data quality to
support the implementation and evaluation of RNAO’s best
practice guidelines. These approaches include:

Guideline-Based 
Performance 

Measures

Data 
Management 

Strategies

Technology-
Enabled 

Implementation

Symposium Objectives



The strong, credible voice leading the nursing 
profession to influence and promote healthy public 

policy, and clinical excellence

The Best Practice Guidelines is a 
signature program of RNAO

Professional association of Registered Nurses, Nurse 
Practitioners and nursing students in Ontario, Canada

The Health Policy program is 
a core program of RNAO

Who We Are
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Our Vision

Locally, Nationally and Internationally! 



Develop, disseminate, and actively support the uptake of
evidence-based clinical, healthy work environment & 
system BPGs and to evaluate their impact.

Best Practice Guideline (BPG) Program

RNAO has been funded by the Ontario Ministry of Health and 
Long-Term Care since 1999 to:

53 Best Practice Guidelines
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6RNAO Best Practice Guideline Program

BPG Program Pillars



Visit: http://www.agreetrust.org/resource-centre/agree-ii/
http://www.gradeworkinggroup.org/

7

Systematically developed 
statements/recommendations

Based on best evidence

Resources to inform decision 
making for better client outcomes

RNAO’s BPGs are…

http://www.agreetrust.org/resource-centre/agree-ii/
http://www.gradeworkinggroup.org/


Best Practice Spotlight Organization (BPSO) 

An organization that partners with RNAO to implement  three (3) or five (5) 
clinical  BPGs over a 3-year period and attain the BPSO Designation 

8

Service BPSOs: 
• Focus on evidence-based practice to impact client outcomes

 Various sectors: primary care, hospital care,  home care, 
long-term care and public health 

Academic BPSOs: 
• Focus on evidence-based nursing education, to impact 

student learning and client outcomes
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BPSO Direct: 
• Organizations directly 

partner with RNAO to 
attain and maintain the 
BPSO designation.

BPSO Host: 
• Organizations partner 

with RNAO to oversee the 
BPSO designation in their 
jurisdiction.

Host

Master 
Host

BPSO Models

BPSO
BPSO

BPSO

BPSO

BPSO

Two Types of BPSO Models



RNAO’s NQuIRE® Data System
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RN
AO

 FIREW
ALL

BPGs,  Order Sets & 
Performance Measures

NQuIRE* 
Data System

BPG 
Implementation

Evaluation Reports

Best Practice Spotlight 
Organizations (BPSO) 

De-identified, 
aggregated 

data

*Nursing Quality Indicators for Reporting and Evaluation

2012
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Guideline-Based 
Performance 

Measures

Data 
Management 

Strategies

Technology-
Enabled 

Implementation

Focus of Presentations
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Dr. Shanoja Naik
Data Scientist/Statistician

Data Management Strategies to 
Enhance the Evaluation of 

Evidence-Based Nursing Practice



This presentation highlights approaches to enhance the data 
quality of an international nursing data system that supports 
BPSOs that partner with RNAO to implement and evaluate 
BPGs. It focuses on:
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1

Data 
Management:

What is it?

2

RNAO’s Data 
Management 

Strategies

3

RNAO’s 
Data Quality 
Framework

Presentation Overview

RNAO’s Data 
Management

Strategies



Data Management

• Data management is the development of architectures, 
policies, practices and procedures to manage the flow of 
data in an organization.

• Three applications of data management: 

 Data design 

 Data storage

 Data security

14



Importance of Data Management in Health Care

 Address the complexity and dynamics of the data 
structures in health care organizations 

 Ensure high data quality 

 Organize and maintain the variety and volume of data 
collected in health care organizations
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• Data management is essential to:



The Need for Data Management at RNAO

More than 800 
health service and 
academic BPSOs 

from across the globe 
submit data to the 

NQuIRE system
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RNAO-BPSO Data Flow Diagram

Sources: Electronic/paper

Reports

Re
po

rt
s

NQuIRE
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Data Management Challenges

• Data collection: laborious manual processes

• Data reporting: high volume and multiple data entry points

Unit level  Organization level  NQuIRE

• Data  transfer: manual data submission via webform

• Data errors: increased risk
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Data Management Plan
A two-part data management plan was implemented:

1. NQuIRE data management life cycle

2. NQuIRE data quality framework

19
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1

Data 
Management:

What is it?

2

RNAO’s Data 
Management 

Strategies

3

RNAO’s 
Data Quality 
Framework

RNAO’s Data 
Management

Strategies
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1. BPSOs

 Core of the framework

 Data producers, 
consumers, and stewards

RNAO’s Data Quality Framework

The Data Quality Framework has four components:

BPSOs are key stakeholders in establishing data quality.
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2. BPG program portfolios:

 Development

 Implementation

 Evaluation

RNAO’s Data Quality Framework

Data quality is the joint responsibility of all BPG program 
portfolios and all BPSOs.
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3. Three key contextual factors 
impact data quality:

 Culture of data quality

 Innovation & integration

 Complexity and multiplicity 

RNAO’s Data Quality Framework

Establishing data stewardship throughout the NQuIRE data 
lifecycle is essential.
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 Integrity 
- accuracy, completeness, consistency

 Interpretability
- Accessibility, clinical context

 Coherence
- Comparable performance measures

 Relevance
- Value (fit for purpose)

 Timeliness
- Timing, frequency

 Institutional environment
- Adequacy of resources/support

RNAO’s Data Quality Framework

4. Six data quality dimensions:
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1

Data 
Management:

What is it?

2

RNAO’s Data 
Management 

Strategies

3

RNAO’s 
Data Quality 
Framework

RNAO’s Data 
Management

Strategies
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RNAO’s Data Management Strategies

1. NQuIRE Data System
 Data quality assessments

2. BPSOs
 Data quality audits

• RNAO’s data management strategies targeted two areas:
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The Data Quality Framework facilitates the assessment of:

• BPG implementation process

• NQuIRE data system

Data Quality Assessments
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Data Quality Assessments

Timeliness

ConsistencyAccuracyCompleteness Timing

BPSOs submit 
data for each 
month of BPG 

implementation 

Data collected 
represents the 

practice change 
implemented 

Consistent reporting of 
implementation sites

BPSOs follow 
the data 

submission 
scheduleConsistent indicators 

collected over time

Integrity

Data Quality 
Dimensions
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• Missing data submission  

• Number of errors

• Alignment of BPSO based on percentiles calculations

• BPSO averages by indicators 

• Unit-level averages by BPSO 

• NQuIRE averages, standard deviation and confidence 
intervals 

• Sector-specific NQuIRE averages

Attributes for Assessments



Data Quality Audits for BPSOs

• Missing data and completeness 
 Include estimated missing data entry 

• Timeliness of reports

• Data collection and aggregation:
 BPSO level aggregation process
 Unit- and organization-level data collection strategies
 Sampling procedures 

• Data integrity and accuracy

• Relative improvements of the data based on NQuIRE reports



Conclusion

Three approaches to enhance data quality were reviewed:

1. Systematically developed data collection procedure

2. Data management plan for the NQuIRE data life cycle 

3. Data quality audits

Using these approaches enabled RNAO to collect valuable data 
to identify the BPSOs’ perceptions, needs and experiences and 
enrich the BPSO Program.



Danny Wang RN, BScN
Evaluation Analyst
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Conceptual Framework for Developing 
Guideline-Based Performance Measures 
to Evaluate Evidence-Based Practice and 

Enhance Data Quality
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Presentation Focus
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Presentation Overview

Evaluation of GBPM 
• Application of the Data Quality Framework
• Results of data quality assessments

GBPM Development
• Overview of conceptual framework
• Alignment with guideline development

Guideline-Based Performance Measures
(GBPM)

• Introduction

2

3

1



Guideline-Based Performance Measures Definition

Guideline-based performance measures (GBPM) are fully 

aligned with evidence-based practice guidelines, and are 

the specific and quantifiable representation of a capacity, 

process, or outcome relevant to the assessment of health 

care quality.

(Grinspun et al., 2015; Kahn et al., 2014)
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GBPM are widely 
used internationally 
to demonstrate the 

impact of BPG 
implementation and 

support ongoing 
quality improvement.   

(Nothacker et al., 2016)

GBPM: A Global Perspective

36
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GBPM Characteristics

Systematically developed to enhance 
data quality 

Fully aligned with BPG recommendations

Based on the Donabedian Model

01

02

03
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The Donabedian Model and GBPMs

Structure

(e.g. nursing hours per 
patient day, turnover, 

absenteeism)

OutcomeProcess

(e.g. % of persons with 
pressure injuries who 

received comprehensive 
assessment on initial 

contact)

(e.g. % of persons 
whose stage II to IV 

pressure injury 
worsened)

Human resource   
attributes of the    

setting in which care 
occurs

What is done to and 
for clients in the 

process of providing 
care

The effect of care on 
the health status of 

clients

(Donabedian, 1996 & 2005 )
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Evaluation of GBPM 
• Application of the Data Quality Framework
• Results of data quality assessments

GBPM Development
• Overview of conceptual framework
• Alignment with guideline development

Guideline-Based Performance Measures
(GBPM)

• Introduction

2

3

1
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Guideline-Based 
Performance Measures 
Development Process

Grey 
Literature

Literature 
Review

Data 
Repositories

GBPM Development Method



GBPM Development: Conceptual Framework
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(Grdisa et al., 2018)



GBPM Development: Step 1

1. Guideline Selection
• Scan external data repositories

• Identify existing performance 
measures

• Obtain feedback from panel  
of experts

• Refine research questions

42Guideline Development

GBPM Development

Step 1: 
Guideline 
Selection

Scan of 
External 

Data 
Repositories

Facilitate 
Panel 

Discussion on 
Outcomes

Step 1:
Topic Selection

Step 2:
Panel of Experts 



Guiding Parameters: 
1. Operational definition [exact or related]
2. Nursing sensitive 
3. Same Data Elements and Inclusion/Exclusion criteria [if 

available]                                            

Matching Criteria:  
• Fully aligned if 1, 2 & 3 are met
• Partial alignment if 1 & 2 are met
• No alignment: if 1, 2, & 3 are not met

43

Alignment with External Data Repositories
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GBPM Development: Steps 2 & 3

2. Extraction of 
Recommendations 
• Identify potential 

GBPMs 

3. GBPM Selection & 
Development
• Align with external 

data repositories 
• Consider:

 Strength of 
evidence

 Feasibility
 Potential impact

Step 3: 
GBPM 

Selection and 
Development

Step 2: 
Extraction of 

Recommendations

Develop 
Structural, 

Process and 
Outcome 

GBPM

Develop 
BPG Order 

SetsTM

Step 4:
Recommendation 

Development

Guideline Development

GBPM Development
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GBPM Development: Step 4

Guideline Development

GBPM Development

4. Practice Test & Validation
• Validate internally

- face and content validity

• Validate externally
- relevance, feasibility, readability and

usability

Step 4: 
Practice Test 
& Validation

GBPM 
Validation

Step 5: 
Stakeholder 

Review



• Does the GBPM support decision making 
within your practice setting?

Criteria for External Validation
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• Does the GBPM measure BPG implementation 
in your practice setting?Relevance 

• Can the GBPM be collected with the current 
resources in your practice setting?Feasibility

• Is the language used to define the GBPM 
easy to read and understand?Readability

Usability

(Streiner & Norman, 2008)



47

GBPM Development: Step 5

Guideline Development

GBPM Development

5. Implementation
• Publish Guideline and GBPMs

• BPSOs begin data collection and 
evaluation of outcomes

• BPSOs provide feedback: 
 Validity and feasibility
 Recommendations for further

refinement 

Step 5: 
Implementation

Data 
Dictionary 
and GBPM 

Classification  

GBPM 
Publication

Step 6: 
Publication
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Data Dictionaries for GBPM
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GBPM Development: Step 6

6. Data Quality Assessment and Evaluation

• Conduct data quality assessments

• Analyze findings to ensure consistency  over time

• Findings inform future GBPM development and 
Guideline selection

GBPM Development

Step 1: 
Guideline 
Selection

Step 6: 
Data Quality 
Assessment 
& Evaluation
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Year 1

Year 2 – Year 4

Year 5

Guideline Publication

Implementation

Gap

Data 
Collection

3-4 years

Tracking 
GBPMs Improved and 

Revised GBPMs

GBPM Development Cycle
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Evaluation of GBPM 
• Application of the Data Quality Framework
• Results of data quality assessments

GBPM Development
• Overview of conceptual framework
• Alignment with guideline development

Guideline-Based Performance Measures
(GBPM)

• Introduction

2

3

1
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Analysis of GBPM

GBPMs are optimized and refined by:

• Assessing  NQuIRE data quality and BPSO data utilization

• Categorizing GBPMs as follows:

 High usage

 Low usage

 Unused
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Analysis of Unused and Low-Usage GBPMs
Unused and low-usage GBPMs are further assessed for two 
characteristics:

1. Relevance (using the following criteria):

• Pilot

• New/novel

• Ambiguous

• Redundant

• Multiple measurements

• Outdated

• Other
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Analysis of Unused and Low-Usage GBPMs

2. Feasibility (using the following criteria):

• Organizational resources

• Sector specific

• Interprofessional practice (IP)

• Intervention specific

• Other
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Updates to GBPMs

Results of the 2018 data quality assessments:

Process GBPM Outcome GBPM

GBPMs retired 4 4

GBPMs under 
consideration for 
retirement

6 1

GBPMs under 
revision 3 5



• The development of GBPM within a conceptual framework 
supports evaluation of evidence-based practice and 
enhances data quality.

• Using the conceptual framework facilitated:
 Alignment of GBPM and guideline development 

processes which improved data quality

 A structured approach for GBPM development, data 
collection and refinement

60

Conclusion



Leveraging Technology to Promote 
Evidence-Based Practice and Enhance 

Data Quality

Rita Wilson RN, MN, M. Ed
eHealth Program Manager

61



62

Presentation Focus
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Presentation Overview

Implementation 
Impact

Results of Data 
Quality Assessment

Overview: BPSO & 
Implementation 

Strategy

The impact of technology-enabled implementation on data 
quality in a Canadian BPSO 
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BPSO Demographics

326-bed acute care community 
hospital in Ontario , Canada

Staff, physicians and volunteers ~2,500

Two sites: 
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1. BPG Order Sets:
• Embed the order sets for the following BPGs within the 

hospital’s  electronic documentation system

Three-Pronged Implementation Strategy

Acute Care

Meditech®



• A BPG Order Set contains evidence-based interventions that 
are recommended for specific clinical conditions

• It serves as a knowledge translation tool to promote evidence-
based practice. 

66

What is an RNAO BPG Order Set?

(Wilson & Bajnok, 2018)
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From Broad Recommendations…



…to Pressure Injury Order Set
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Assessment of Pressure Injuries  On Admission Order Set

Order sets are mapped to GBPMs and ICNP

ICNP 



Nurse  A Nurse  C

Assess 
pressure injury

19003678

Nurse  B

ICNP Database

Electronic Medical Record

19003678

Assessed 
pressure injury

19003678

Assessed 
decubitus ulcer

19003678

Assessed 
pressure ulcer

International Classification for Nursing Practice
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2. Evaluation:
• Seamless electronic data collection 
• Automated data extraction and auto-population of 

NQuIRE upload tool

NQuIRE 
Data System

NQuIRE Reports

Implementation Strategy: Evaluation

70



3. GBPM
• Monitor and evaluate the impact of the BPG 

implementation using key process and outcome GBPMs.
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ID Indicator Name Frequency of Data 
Collection 

ulcermgt_pro01 Pressure injury assessment, new admissions Monthly

ulcermgt_pro02 Pressure reduction management Monthly

ulcermgt_out01 Pressure injury incidence Monthly

ulcermgt_out02 Pressure injuries, healing Monthly

ulcermgt_out03 Pressure injuries, healed Monthly

ulcermgt_out04 Pressure injury prevalence on admission Monthly

ulcermgt_out06 Healthcare associated pressure injuries Monthly

Implementation Strategy: GBPMs



BPG Order Set & ICNP Codes In Meditech

1              

Wound 
Assessment

Tool
Parameters

Assessment of Pressure Injuries  Order Set

2

2                 

3              

ICNP Code
10040847 in 
background

Meditech (Magic 5.67)
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BPG Order Set & ICNP Codes In Meditech

Menu Options
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1

2

Meditech (Magic 5.67)

ICNP.10040847.H
ICNP.10040847.1
ICNP.10040847.2
ICNP.10040847.3
ICNP.10040847.4
ICNP.10040847.D
ICNP.10040847.U

ICNP CODE

Menu Options

4

Assessment of Pressure Injuries  Order Set

3              

ICNP Code
10040847 in 
background



Automated Data Collection
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1

ID Indicator Name Frequency of 
Data Collection 

ulcermgt_pro01 Pressure ulcer assessment, new admissions Monthly

ulcermgt_out01 Pressure ulcer incidence Monthly

ulcermgt_out04 Pressure ulcer prevalence on admission Monthly

ulcermgt_out06 Healthcare associated pressure ulcers Monthly

ID Indicator Name Frequency of 
Data Collection 

ulcermgt_out02 Pressure ulcers, healing Monthly

ulcermgt_out03 Pressure ulcers, healed Monthly

2



NQuIRE Upload Tool Test Data

Automated Data Extraction
BPSO collaborated with IT and Decision Support to extract data 
and auto-populate the NQuIRE Upload Tool
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System generated report used for data validation.

Insert a screen shot of the NPR Report

Data Validation

76
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Implementation 
Impact

Results of Data 
Quality Assessment

Overview: BPSO & 
Implementation 

Strategy



Percentage of Patients with Pressure Injury 
Assessments (New Admissions) 

Impact on Staff
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80%

100%

Oct/16 Nov/16 Dec/16 Jan/17 Feb/17 Mar/17 Apr/17 May/17
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Patients with Pressure Reduction Management

Impact on Staff
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Pressure Injury Incidence

Impact on Organization
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Healing Pressure Injuries 

Impact on Patients
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Healed Pressure Injuries 

Impact on Patients
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Implementation 
Impact

Results of Data 
Quality Assessment

Overview: BPSO & 
Implementation 

Strategy
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• Completeness

• Consistency

• Accuracy

• Representative

Assessment Focus: Integrity
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Ulcermgt_Pro01: Pressure Ulcer Assessment, New Admissions
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Order Set 
Implementation

Data was
consistently submitted 

for each month post 
implementation for both 

process and outcome 
indicators

Order Set 
Implementation

Results: Completeness



86

0

5

10

15

20

2016 2017 2018

%
 o

f M
is

si
ng

 D
at

a

Acute MED/SURG InpatientRehab In-Patient
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There was a significant decrease in the % of missing data on all 
3 units one year post implementation.

Results: Missingness
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0.00%
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200.00%

300.00%

400.00%

500.00%

1 2 3 42015 2016                            2017                             2018

Order Set Implementation

Average Missing Data %         Errors Found         Outliers Found

There was a significant decrease in the average missing data %,
as well as the overall errors and outliers on all 3 units one year 

post implementation.

Results: Missingness, Errors & Outliers



Timing
• Data submission 

schedule
• Acceptable lag times

Frequency
• Reporting

88

Assessment Focus: Timeliness
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• This case study demonstrated that technology-enabled 
BPG implementations can:

 automate NQuIRE data collection and data reporting

 significantly improve the integrity and  timeliness of 
the data submitted to RNAO.

90

Conclusion
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For more information please email 
rwilson@RNAO.ca; snaik@RNAO.ca or 

dwang@RNAO.ca
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