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Needs Assessment

 Who does EBM/QI/both?

 What are the barriers to implementing curricula and 
evaluating learners in EBM and QI?



EBM barriers QI barriers

Barriers to EBM and QI



EBM steps

1. Ask
2. Acquire
3. Appraise
4. Apply
5. Analyze



Why include EBM curriculum in training 
programs?

1. To develop
 Lifelong learning skills
 Effective, efficient learners

2. To meet RRC for resident training and 
ACGME requirements for fellows in
 Process of accessing, appraising and applying knowledge
 Application of best medical evidence to the care of patients
 Competence in EBM

3. To evaluate ACGME competencies
4. To report on the pediatric Milestones



Evidence-Based Medicine Milestones

 1 of 21 Milestones to be reported to ACGME for every 
resident semi-annually, starting in 2013 

 MK1: Locate, appraise, and assimilate evidence from 
scientific studies related to their patients’ health 
problems
 Level 1: Explains basic principles of EBM, but relevance is 

limited by lack of clinical exposure 
 to
 Level 5: Teaches critical appraisal of topics to others; easily 

formulates answerable clinical questions; efficiently searches 
the literature; a role model for practicing EBM



Evidence-Based Medicine and  Curricula

 EBM Process coined
 ACGME mandate declared
 EBM curricula developed



Evidence-Based Medicine and  Curricula

 Kersten 2005
 97% programs teach EBM
 ~25% evaluate EBM

 Straus 2004
 Commentary on teaching EBM to different learners
 Develop “coordinated sharing” of tools

 Shaneyfelt 2006
 Systematic review of EBM evaluation tools
 Further develop EBP behaviors, skills



EBM Work Group

 EBM experts at 6 residency programs
 Leaders in local institutions

 EBM
 Education

 Multiple national presentations on teaching and 
evaluating

 Teaching venues at 6 institutions
 Spectrum of EBM projects

Presenter
Presentation Notes
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“EBM Working Group” at 2009 Annual PAS Meeting in Baltimore 
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Case-Based EBM Module 
Development

1. Developed EBM projects across multiple venues
2. Created a variety of EBM evaluation tools
3. Outlined EBM framework of skills
4. Linked EBM components to ACGME 

competencies
5. Compiled library of Case-Based EBM Modules



EBM

 Do things right
 Synthesize and 

summarize flood of 
information

 Skeptical approach to 
innovation

 Good at getting evidence
 Difficult to take action or 

change practice

EBM and QI 







QI Process



Quality Improvement

 Developed to address recurrent problems within 
systems of care

 1980s National Demonstration Project
 Institute for Healthcare Improvement



Background: QI in Healthcare

 Institute of Medicine Report 1999 To Err is Human
 IOM 2001 Report: 6 Aims
 Safe
 Effective
 Efficiency
 Timely
 Equitable
 Patient-centered



QI Curriculum: Importance and Relevance

o Medical Schools:  “Undergraduate Medical 
Education for 21st Century” (HRSA)

o Residency: ACGME’s Outcomes Project

o Post-residency board certification:  ABP MOC 
requirements

o Pediatric Milestones: QI and Systems-based Practice



Maintenance of Certification
6 Core 
Competencies

Professional
Standing

Lifelong
Learning

Cognitive
Expertise 

Performance 
in Practice

Patient Care √ √ √

Medical Knowledge √ √

Practice-based 
Learning &
Improvement

√ √

Interpersonal & 
Communication 
Skills

√ √

Professionalism √ √

Systems-based 
Practice

√ √



QI Milestones

 PBL13: Systematically analyze practice using quality 
improvement methods, and implement changes with 
the goal of practice improvement
 Level 1: Does not understand the principles of QI methodology
 Level 5: Demonstrates continuous improvement activities and 

appropriately utilizes QI methodologies

 SBP2: Advocate for quality patient care and optimal 
patient care systems
 Level 1: Attends to medical needs of individual patients (only)
 Level 5: Identifies and acts to begin the process of 

improvement projects inside hospital and within community



Quality Improvement in Healthcare

 Systematic approach
 Identify problems 
 Minimize variation in practice
 Improve patient care

 Multidisciplinary
 Objective, data driven

Muething,S, Pediatric Hospital Medicine Conference, MN, July 2010



Components of QI in Healthcare

 Intervention approach (changes to system)

 Measurement over time

 Sustainability a consideration from beginning

 Multi-factor experiments

Provost, LP, Advanced Improvement Methods Course, 
Cincinnati Children’s Hospital and Medical Center, 2011

Presenter
Presentation Notes
Intervention approach (changes to system) 
Adapted and modified as study progresses
Multiple cycles for quick feedback and learning
Contextual factors (confounders) a major focus
Measurement over time
Graphical analysis
Sustainability a consideration from beginning
Building reliability a major early part of the effort
Involvement of local expertise
Multi-factor experiments 
Learn about complex systems with non-linear and dynamic cause and effect relationships






QI

 Do right things
 ‘knowing-doing’ gap
 Improves problems in 

processes
 Uses PDSA cycles to 

affect change
 QI connection to 

evidence has faded

EBM and QI 



EBM QI

 Do things right
 Synthesize and 

summarize flood of 
information

 Skeptical approach to 
innovation

 Good at getting evidence
 Difficult to take action or 

change practice

 Do right things
 ‘knowing-doing’ gap
 Improves problems in 

processes
 Uses PDSA cycles to 

affect change
 QI connection to 

evidence has faded

EBM and QI 





Relationship between QI and EBM

Glasziou, P, Ogrinc, G, Goodman, S, Can evidence-based medicine and clinical quality improvement
 learn from each other? BMJ Qual Saf 2011;20(Suppl 1):13-i17

Clinical Knowledge 
Base

(MEDLINE, 
Cochrane, GIN…)

Process Knowledge 
Base

(IHI, EPOC, BEME…)

Clinical 
Decisions

Process/System
ChangesGood 

Patient 
Care

Do right things (EBM)

Do things right (QI)

Do right 
things 
right

Integrate
EBM and QI



1o Drivers

Design Changes/
Interventions

Aim

Key Driver Diagram

•Improve Patient 
Care

•(Do right things 
right)

•Integrate
•EBM and QI

•Improved
•Process/System

Changes

•(Do things right)
•QI

•Improve
•Process

•Knowledge
•Base

•Improved 
•Clinical

•Decisions

•(Do right things)
•EBM

•Improve
•Clinical 

•Knowledge 
•Base

2o Drivers
• Access
• Synthesize
• Summarize 

• Eval Skills:
• Find 
• Appraise
• Apply

• Application:
• Understand 

local system 
& processes

• Plan
• Do
• Study
• Act



EBM Curriculum QI Curriculum

1.  Ask/answer important 
clinical questions (PICO)
2.  Improve learners’ ability 
to critically appraise medical 
literature (CAT)

Use published literature 
to improve individual 
practice habits to 
improve patient care

1.  Learn QI tools & methods
The Improvement Model
Plan-Do-Study-Act (PDSA)
2.  Design/implement a QI 
project

Use ongoing measurement 
of local processes to 
design interventions to 
improve systems of care

Curricular Goals



EBM QI

Distinct Goals



EBM and QI together

 Establish clear connection between EBM and QI
 EBM recognize it is not sufficient to appraise, but 

must ask ‘what is the next action’?
 QI must check validity, applicability and value to 

proposed change
 Integrated EBM/QI should be taught, integrated 

and modeled in clinical training



What would be the integrated goal?

 Improve Systems of Care by Creating and 
Implementing Evidence-based Clinical Practice 
Guidelines 



Ways to Improve EBM and QI
in Residency Programs

1. Bedside PICO question:  Head CT (completed last year)
a. EBM CAT
b. QIKAT

2. Systems question:  “That’s the 3rd time in the past 12 months where HIV 
diagnosis was delayed…”
a. EBM
b. Design QI Project (QIPAT-7)

3. EBM Article on probiotics:  “That’s neat.  We should implement that “
a. EBM CAT
b. QIKAT

4. QI Article on systems improvement: (systems-changing evidence) Before we 
implement, let’s critique—is what they accomplished generalizable and 
applicable in our local context (QI Journal Club article) 
a. Apply SQUIRE Guideline to evaluate applicability to local context



Where Are Your trainees now?

Knows
Understands Knows How

Shows

Demonstrate
s 
Exercise
Workshop
Simulation

Does
Demonstrates 
in practice

Applies

Knowledge Attitudes Skills

Presenter
Presentation Notes
TAKE OUT ARROW  -- and Miller’s triangle needs reference

For DAVID:  Question of where are your trainees now in your CURRENT curriculum – with level of Miller’s pyramid??

DAVID:  I would like to see a show of hands   [If less than 30 people, we will go around the room– ask who they are, where they are from, and to state their QI and/or curriculum experience, what level they work at (fellows, faculty, medical students) and if they have worked in a mentoring capacity. ]

Dalit:  (Dalit holds up a hand)  Who has previous experience in any capacity doing a QI project?   (Dalit says out loud approximate # or % showing hands)

Dalit:  Great. Who has experience in designing a curriculum of any kind?  (Dalit says out loud approx # or % showing hands)

Dalit:  Now who has been responsible for actually developing a QI curriculum for trainees?  What level of trainee??? (Fellows, residents, medical students)




Methods to assess milestones

Level 1

Level 2

Level 3

Level 4

Level 5

 MERIT

QIKAT
QI project team member

QIPAT-7
(Assess PDSA skills, pediatric QIKAT II…)

No reflection
No understanding of systems

Integration of PDSA into daily practice
Local, regional, national dissemination

Presenter
Presentation Notes
DAVID:   Please refer to your Milestones handout….

KAR to fix formatting






Ways to Improve EBM and QI
in Residency Programs

1. Bedside PICO question:  Head CT (completed last year)

2. Systems question:  “That’s the 3rd time in the past 12 months where HIV 
diagnosis was delayed…”

3. EBM Article on probiotics:  “That’s neat.  We should implement that”

4. QI Article on systems improvement: (systems-changing evidence) Before we 
implement, let’s critique—is what they accomplished generalizable and 
applicable in our local context (QI Journal Club article) 



Module Components
1. Module overview
2. EBM Activities

a. Description
b. Completed EBM Project
c. Completed EBM Project Evaluations 

3. Blank EBM Evaluation Tools

Case-Based EBM Module 
Development



Case-Based EBM Module

1. EBM Project assigned
2. Learner prepares assignment
3. Learner/attending review assignment
4. Learner presents project
5. Learner given feedback



EBM Evaluation tools

1. EBM Skills Assessment Tool (SAT)
2. EBM Presentation Assessment Tool (PAT)
3. EBM Critically Appraised Topic Tool 

(CAT)
4. EBM Teaching Assessment Tool (TAT)
5. Combined EBM-QI Assessment Tools

www.telegraph.co.uk

http://www.telegraph.co.uk/


1.  Evidence-Based Medicine Skills Assessment Tool (SAT)
This tool focuses on framing a PICO question and finding the 
evidence with BASIC critical appraisal

 Applicable for: Novice-advanced beginner levels

2.  Evidence-Based Medicine Presentation Evaluation Tool (PAT)
This tool focuses more on presenting the EBM findings in a didactic or 
PowerPoint format

Applicable for:  Competent-Proficient levels

3.  Evidence-Based Medicine Critically Appraised Topic Tool (CAT)
This tool focuses more on summarizing the EBM findings and applying 
them to clinical settings

Applicable for: Competent-Proficient levels

4.  Evidence-Based Medicine Teaching Assessment Tool (TAT)
This tool focuses more on teaching the EBM principles and giving 
feedback to learners

 Applicable for: Proficient-Expert levels

5.  Combined EBM-QI Assessment Tool (EQAT)
This tool focuses more on teaching the EBM and QI principles and 
giving feedback to learners
Applicable for:  Novice – Expert levels



H A N S  K E R S T E N  A N D  E R I N  G I U D I C E

CAT module



Evidence-Based Medicine Critically Appraised Topic 
Presentation Evaluation Tool (EBM C-PET)

 Tool development: 
 Determined EBM skills to measure
 EBM skill levels assigned (adapted Dreyfus’ skill 

development: Novice to Expert)
 Behavioral anchors developed for each level of skill
 Videotaped EBM presentations
 Assessed tool (validity, inter-rater reliability)

 Funded by APPD Special Project grant to 3 residency 
program EBM experts



EBM skills measured with EBM C-PET 

 Develop of PICO question
 Search to identify literature
 Critical appraisal
 Application to clinical 

scenario
 Creation of a CAT
 Place study in context

 Presentation organization
 Effectiveness of teaching 

tools
 Information synthesis
 Recognition of LOL
 EBM explanation
 Overall teaching
 Overall EBM skills



Levels of   
Learners

Novice Advanced 
Beginner

Competent Proficient Expert

Places the 
current study 
in the context 
of other 
relevant 
research on 
the topic.

Does not place 
the current 

article into the 
larger context 

(i.e. no 
background 
information)

Makes 
reference to a 

few other 
sources of 

evidence on 
the topic but 

does not
critically 

analyze their 
relationship 

to the current 
study

Makes reference 
to a few other 

sources of 
evidence on the 
topic and begins
to analyze their 
relationship to 
other studies

Integrates 
information 

from the 
current study 
into the larger 
literature using 
critical analysis

Seamlessly 
integrates 

information 
from the current 

study into the 
larger literature 
using critical 
analysis and 

communicates 
how the article 
affects practice



EBM C-PET Tool performance

 Excellent internal consistency
 Cronbach’s alpha  = 0.94 (across 3 raters for n= 27 

presentations and CATs)

 Good inter-rater reliability 
 Intra-class correlation coefficient = 0.67 for all 14 items on the 

tool

 Content validity demonstrated using EBM literature 
review and expert consensus

 Results published in JGME 2013 (print June, on-line now)





Using EBM C-PET 

 Watch videotaped EBM Journal Club presentation
 Review written EBM Critically Appraised Topic 

(CAT) for same case
 Complete EBM C-PET evaluation tool (start scoring 

while watching video)
 Discuss in small groups



ciTBI CAT presentation



E R I N  G I U D I C E  A N D  H A N S  K E R S T E N

QIKAT module



QIKAT

 QIKAT is a tool to evaluate learners’ ability to apply 
QI knowledge to a scenario/clinical vignette

 Link EBM and QI for same case just reviewed (brain 
injuries after head trauma) using QIKAT Scenario #1



Pediatric QIKAT

Version #1 (2010-2011)
 Poor inter-rater reliability

Revised (Spring 2012)
 Face Validity 

Cincinnati Children’s AIM Course directors
 Internal Consistency
 Inter-rater Reliability
 External Validity

Presenter
Presentation Notes
David to discuss

http://squire-statement.org/
http://squire-statement.org/


Pediatric QIKAT Validation
St Christopher’s 

Hospital for 
Children

Arkansas
Children’s

Colorado 
Children’s

Pre- & Post
Testing 

Fall 2012 (10 pre/post 
pending)
Planned pre- and 
post- ½ day session 
2013

Nov 2012 (21 
pre/post pending)
Planned May 2013

10 PL-2s

Internal 
Consistency

PL-3s Spring 2013 Spring 2012 class 
(N=5)

4 attendings

Inter-rater 
reliability

pending pending pending

Presenter
Presentation Notes
David to discuss  -- Fix logos and add Ark Children’s     (Content validity)
Internal consistency    --- confusing slide   

David working off of CDIQC Coop 4-29.pptm

NOTE TO KAR:  Add the Where are Your Trainees Now???  
Next slide after that :  WAYS TO ASSESS MILESTONES (TOOLBOX)  – amended version (Level 2 MERIT only, Level 3 QUIKAT, QI project team member;  LEVEL 4:  QIPAT-7, Assess PDSA skills Pediatric QIKAT II ;  Level 5: Integration of PDSA into daily fx  [NOTE:  I like Assessment Toolbox:  ACGME Milestones < ask DAVID]

http://squire-statement.org/
http://squire-statement.org/


 Scenario #1: 
Resident A is concerned about the number of head CT scans that are 
done on pediatric patients in the Emergency Department. She, along with 
her inpatient team and radiologists, often question the indication during 
radiology rounds the next day. She reviews the literature and notes the 
following study: Kuppermann, N, et.al, Identification of children at very low 
risk of clinically-important brain injuries after head trauma: a prospective 
cohort study. Encompassing 25 sites nationally, this Pediatric Emergency 
Care Research Network study enrolled over 25, 0000 patients between the 
age of 2 years and 18 years. The authors established a prediction rule for 
patients 2 years or older (with normal mental status, no loss of 
consciousness, no vomiting, non-severe injury mechanism, no signs of 
basilar skull fracture, and no severe headache) that had a negative 
predictive value of >99.9% (3798/3800). 
Resident A is interested in implementing the evidence-based literature 
into practice by performing a quality improvement project in the Emergency 
Department. She needs your assistance as a quality improvement expert. 



QIKAT Questions:

1. List 2 stakeholders who should be included early in 
the process 

2. Create a global aim statement for this project 

3. What might be her specific “SMART” aim statement? 

4. What would be an example of a process measure? 

5. What would be an example of an outcome 
measure? 

6. What would be an example of a balancing measure? 

7. List one initial intervention to test 



QIKAT Exercise

 Pair up with person next to you and review Scenario 
#1 and answer the QIKAT questions together
 Reference: Quality Improvement Definitions

 Review Scenario # 1: Answer 1 and Score this using 
Scoring Guide: Scenario #1



Ways to Improve EBM and QI
in Residency Programs

1. Bedside PICO question:  Head CT (completed last year)
a. EBM CAT
b. QIKAT

2. Systems question:  “That’s the 3rd time in the past 12 months where HIV 
diagnosis was delayed…”
a. EBM
b. Design QI Project (QIPAT-7)

3. EBM Article on probiotics:  “That’s neat.  We should implement that “
a. EBM CAT
b. QIKAT

4. QI Article on systems improvement: (systems-changing evidence) Before we 
implement, let’s critique—is what they accomplished generalizable and 
applicable in our local context (QI Journal Club article) 
a. Apply SQUIRE Guideline to evaluate applicability to local context



R A N I  G E R E I G E  A N D  E .  D O U G L A S  T H O M P S O N

HIV Systems Question





QIPAT-7

QI Proposal Assessment Tool
Definition of problem
 Identification of key stakeholders
Evidence of Root Cause Analysis
Choice of QI project
Potential Interventions
Proposed Intervention
 Implementation and Evaluation
Leenstra, JL, et.al, Validation of a method for assessing resident physicians’ quality 
improvement proposal. Journal Gen Int Med. 2007;22(9):1330-34.

Presenter
Presentation Notes
5 pt scale





QIPAT – Presentation

 Go to handouts



QIPAT – 7 Discussion



Ways to Improve EBM and QI
in Residency Programs

1. Bedside PICO question:  Head CT (completed last year)
a. EBM CAT
b. QIKAT

2. Systems question:  “That’s the 3rd time in the past 12 months where HIV 
diagnosis was delayed…”
a. EBM
b. Design QI Project (QIPAT-7)

3. EBM Article on probiotics:  “That’s neat.  We should implement that “
a. EBM CAT
b. QIKAT

4. QI Article on systems improvement: (systems-changing evidence) Before we 
implement, let’s critique—is what they accomplished generalizable and 
applicable in our local context (QI Journal Club article) 
a. Apply SQUIRE Guideline to evaluate applicability to local context



D A V I D  C O O P E R B E R G  A N D  E .  D O U G L A S  
T H O M P S O N

Systems Improvement and 
Situation Awareness



Answer Key:  Applying  SQUIRE Guideline to Situation Awareness article for  QI Journal Club: 

SQUIRE Guideline purpose = how to report QI (modified from www. squire-statement.org/guidelines) 

Not how to critique QI article 

I. Definition of Terms related to this article 
a. High Reliability Organizations:  (commercial aviation, nuclear power, wilderness 

firefighting) deal with constant/catastrophic risk yet maintain exemplary safety records 
(see p 299 1st column) 

b. Situation Awareness:  ‘knowing what is going on’; perception of elements (in 
environment within a given space/time), comprehension of their meaning, projection of 
their status in the near-future (see p 299 1st column) 

c. UNSAFE transfers (unrecognized situation awareness failures events:  acute care floor 
to ICU transfer where patient received intubation, inotropes, or >/= 3 boluses in 1st hour 
after arrival or before transfer (see p 299 2nd column) 

d. Serious Safety Events (SSE):  deviation from generally accepted performance standards 
resulting in severe or permanent harm (as defined in Muething 2012 article ref22) 
 

SSE Level of Harm 
• Severe temporary harm: detectable harm, lasting for a limited time only, resulting in no permanent injury, yet causing great 
discomfort, injury, distress, and/or additional procedure, surgery, or resuscitation 
• Moderate permanent harm: detectable harm, not expecting change in clinical status, and is greater than minimal harm but less 
than severe harm (eg, permanent, significant organ dysfunction [loss of neurologic function]) 
• Severe permanent harm: detectable harm, not expecting change in clinical status, and causing great discomfort, injury, and/or 
distress (eg, permanent loss of organ function [renal failure]) 
• Death: death attributed to deviation in care Framework developed by Healthcare Performance Improvement. (Muething article—ref 22) 
 
 

II. What is the study hypothesis? 
a. A system of care that proactively identifies, mitigates, and escalates risk will improve 

situation awareness and decrease UNSAFE transfers and SSEs (see p 299 2nd column) 
III. What is the SMART aim statement (specific, measurable, action-oriented, realistic, and 

timely)? 
a. Within single-site quaternary children’s hospital, reduce the rate of UNSAFE transfers 

per 10,000 non-ICU patient Days by 50% within 20 months (start Nov 2009/ ‘by June 
30, 2011’) (see p 299 2nd column) 

Intro: 

• Why is this important 
o Nature and severity of local problem (see p 299 1st paragraph 1st column) 

 Rapid Response system have variation in effectiveness 
• Poor Situation Awareness 

o Monitoring 
o Identifying Risk 

• Aim statement 


Answer Key:  Applying  SQUIRE Guideline to Situation Awareness article for  QI Journal Club:

SQUIRE Guideline purpose = how to report QI (modified from www. squire-statement.org/guidelines)

Not how to critique QI article

I. Definition of Terms related to this article

a. High Reliability Organizations:  (commercial aviation, nuclear power, wilderness firefighting) deal with constant/catastrophic risk yet maintain exemplary safety records (see p 299 1st column)

b. Situation Awareness:  ‘knowing what is going on’; perception of elements (in environment within a given space/time), comprehension of their meaning, projection of their status in the near-future (see p 299 1st column)

c. UNSAFE transfers (unrecognized situation awareness failures events:  acute care floor to ICU transfer where patient received intubation, inotropes, or >/= 3 boluses in 1st hour after arrival or before transfer (see p 299 2nd column)

d. Serious Safety Events (SSE):  deviation from generally accepted performance standards resulting in severe or permanent harm (as defined in Muething 2012 article ref22)



SSE Level of Harm

• Severe temporary harm: detectable harm, lasting for a limited time only, resulting in no permanent injury, yet causing great discomfort, injury, distress, and/or additional procedure, surgery, or resuscitation

• Moderate permanent harm: detectable harm, not expecting change in clinical status, and is greater than minimal harm but less than severe harm (eg, permanent, significant organ dysfunction [loss of neurologic function])

• Severe permanent harm: detectable harm, not expecting change in clinical status, and causing great discomfort, injury, and/or distress (eg, permanent loss of organ function [renal failure])

• Death: death attributed to deviation in care Framework developed by Healthcare Performance Improvement. (Muething article—ref 22)





II. What is the study hypothesis?

a. A system of care that proactively identifies, mitigates, and escalates risk will improve situation awareness and decrease UNSAFE transfers and SSEs (see p 299 2nd column)

III. What is the SMART aim statement (specific, measurable, action-oriented, realistic, and timely)?

a. Within single-site quaternary children’s hospital, reduce the rate of UNSAFE transfers per 10,000 non-ICU patient Days by 50% within 20 months (start Nov 2009/ ‘by June 30, 2011’) (see p 299 2nd column)

Intro:

· Why is this important

· Nature and severity of local problem (see p 299 1st paragraph 1st column)

· Rapid Response system have variation in effectiveness

· Poor Situation Awareness

· Monitoring

· Identifying Risk

· Aim statement

· Within single-site quaternary children’s hospital, reduce the rate of UNSAFE transfers per 10,000 non-ICU patient Days by 50% within 20 months (start Nov 2009/ ‘by June 30, 2011’) (see above)



· Primary study question (see above)

· Secondary study question (see above)

Methods

· Ethical considerations

· IRB exempt systems improvement

· Setting (with contextual factors)

· Quaternary care children’s hospital

· Journey to become a High Reliability Organization began 2005 (AHRQ Learning Network)

· Rapid Response Team in place since 2006

· Organizational strategic goal to reduce SSE since 2006 (pre-situation awareness work, SSE rates had not decreased)

· Planning Intervention (Question 1)

· Team involved

· 2 investigators reviewed 20 consecutive SSE and 80 consecutive floor-to-ICU transfers

· Determined 5 risk factors (at least 1 of 5 present on all reviewed SSE and transfers)

· Family concern about patient safety

· High-risk therapies (unfamiliar to unit)

· Elevated PEWS of >/= 5

· Watcher (clinician had ‘gut feeling’ that patient was at risk for deterioration or was ‘close to the edge’)

· Communication concern

· Initial intervention

·  (Used Model for Improvement:  What are we trying to accomplish?  How will we know a change is an improvement?  What changes can we make that will result in improvement? Integrate Plan-Do-Study-Act cycle)

· Used Key Driver Diagram (Fig 2) (Question 2)

· Aim on far left

· Drivers on right

· Initial Intervention (Question 3)

Identify and mitigate safety risk via unit-based huddles(Fig 1)

· Planned Sequential Interventions (Plan-Do-Study-Act)

· Themes (Question 3b):

· Test on small scale initially

· Spread unit-based huddle to 4 teams

· Spread throughout hospital

· Proactive Identification of risk

· Unit-based Huddles

· Three-times Daily Inpatient Huddle

· (Question 4: What did the team use to rapidly identify process and outcomes failures?)Continuous Learning System to Evaluate Situation Awareness

· Data system utilizing timely completion of apparent cause analysis (ACA), password protected database to integrate ACA forms and EHR)

· Communicated via weekly distribution to unit-level clinical and medical directors with a story of patient-level situation awareness

· Robust Plan(details)

· Eventually led to ‘Robust plan checklist’ March 2011

· Generated and tested by 1 charge nurse

· Adapted and tested by all nurses on one unit

· Physician Event Note Template created and tested in EHR

· Identified risk factors placed in EHR in format scanned by Safety Officer and other leaders

· Spread to all units: Checklist, template and risk factors in EHR 

· 

· Study of intervention (p 302)

· Study design (Question 5)

· Observational Time Series Study 

· Internal validity—confounding, bias, imprecision that may affect accuracy

· External validity—factors that may affect generalizability

· Evaluation

· Instruments used to assess effectiveness of implementation (Question 5b) (process measure)

· Process Measures of systematic identification, mitigation, and escalation of risk

· Checklist-based form (Fig 3) Data tool used to collect data from each unit on each nursing shift 

· Contextual factors to intervention effectiveness

· Leveraged existing structures to expand to proactively escalate identified and unresolved safety risks (3x/day inpt huddle)

· Primary and Secondary outcomes

· UNSAFE transfers 

· Identified through Apparent Cause Analysis process

· Validated against review of EHR for each ICU transfer

· SSE

· Safety reporting process (described in another article…)

· Validation of instruments

· Tool (fig 3) tested and evaluated with several charge nurses

· 1.5 hour training session for 116 charge nurses on the process and tool 

· Methods for assuring data quality and adequacy

· Analysis

· Qualitative and quantitative analytic methods (Question 6)

· Statistical Process Control Charts

· Day-between T-chart (not shown)

· Rate chart (per 10,000 non-ICU patient days(Fig 6 p 304)

· ‘Established Rules for Identifying Special Cause’ (Shewhart Control Charts)

· Special Cause (variation due to something outside the system—hopefully the intervention) v. common cause variation (expected within the system)

· 8 consecutive points above the center line

· 1 point outside the UCL or LCL

· 2 of 3 consecutive points within the outer 1/3 of control limits



· Variability expected in implementing intervention

· Expected change in outcomes

· Power of study to detect such effects

· Methods used to demonstrate effects of time as a variable

Results

· Outcomes

· Nature of setting and improvement intervention

· Characterizes elements of setting and structure and patterns of care that provided context

· Actual course of intervention

· Table 1

· Degree of success in implementing the intervention

· Evolution of initial plan

· Table 1 

· Figure 4 (Robust Planning Tool—focus on 3rd box); see also p301 text ‘Robust Plan’

· Lessons learned from that evolution

· Robust Planning Tool with time deadline for mitigation

· Changes in care process and clinical outcomes associated with intervention

· Data on changes in care delivery process (Question 7) and patient outcomes (Question 8)

· Process:  The number of units by week where >/= 90% of weekly nursing shifts fully identified and mitigated or escalated patient risk were tracked on run charts (Fig 5):  improved and sustained performance for 11 months (Run Chart—difficult to interpret Run Chart; would prefer Statistical Process Control chart which demonstrated special cause variation)

· 90-95% of identified risk mitigated by primary team with no escalation

· Statistical Process Control chart (Rate Chart) (per 10,000 non-ICU patient days(Fig 6 p 304)

· Demonstrated special cause variation (8 consecutive points below the centerline): decrease from 4.4 per 10,000 to 2.4 per 10,000 non-ICU patient days

· Benefits, harms, unexpected results (balancing measure), problems, failures

· Inpatient huddle took <30 minutes

· Initial variation in # of patient risks escalated

· Year 1 (March 2010 – March 2011) median of 2 risks per huddle escalated

· Increased to 7.5 in May 2012

· Evidence of strength of association between outcomes and intervention/context factors

· None of ongoing contextual factors (other safety initiatives had impacted SSE rates prior to this Situation Awareness initiative)

· Quaternary care children’s hospital

· Journey to become a High Reliability Organization began 2005 (AHRQ Learning Network)

· Rapid Response Team in place since 2006

· Organizational strategic goal to reduce SSE since 2006 (pre-situation awareness work, SSE rates had not decreased)

· Summary of missing data for intervention and outcomes

Discussion

· Summary

· Key successes (Question 9a) and difficulties in implementing the intervention

· Robust Planning Tool (Fig 4 p 303)introduced March 2011 (14 months into study period)

· Designed by multidisciplinary team of leaders and front-line physicians, nurses, and respiratory therapists

· Emphasized team situation awareness(projection of current event status in future state) via a shared mental model

· Required explicit prediction

· Required contingency planning

· Integrated into proactive huddle

· Choosing a measure (UNSAFE transfers represent potential precursor events to serious harm and occur sufficiently often to allow rapid testing, learning, adapting.

· Time Series Design allowed sequential learning

· During 1st 12 months, system accurately identified risk

· Language of plans not explicit and time-bound

· Notes changes in care delivery and clinical outcomes (see above)

· Strengths of study

· System of care built on reliable processes (not individual clinicians)

· Integrated intervention and  processes into existing workflows

· Integrated valued activity for charge nurses

· Clarified roles

· Relation to other evidence

· Compares and contrasts study results with relevant findings of others

· Watcher (‘gut feeling patient is close to the edge’) employs tacit knowledge of experienced clinicians (likely more sensitive than numerical scoring—i.e. PEWS); adds to PEWS

· Limitations

· Considers possible confounding, bias, or imprecision that might have affected accuracy (internal validity)  (Question 9b)

· Design did not allow investigators to establish causality

· Potential confounding from other safety work

· Measure of Situation Awareness

· Available measures involve simulation (not possible in clinical setting to ‘pause’ event to perform assessment

· Considers factors affecting generalizability (external validity) (Question 10)

· Need to consider

· Patient populations

· Staffing models

· QI Capability 

· Safety Culture

· Likelihood that observed gains may weaken over time

· Plans for monitoring and maintaining improvement

· Efforts to minimize and adjust for study limitations

· Effects of study limitations on interpretation and application of results

· Interpretation

· Explores reasons for differences between observed and expected outcomes

· Inferences about strength of evidence, causal mechanism and size of change

· Acknowledge the limits of QI (David—306 column 3)

· Observational Time Series applies an Iterative QI methods

· Modifications to improve future performance

· Opportunity costs and actual financial costs

· Safety Officer of the Day spent 1.5 hours per day

· No additional work for front-line staff

· Conclusion

· Considers overall usefulness of intervention locally

· Settings in which this intervention is likely to be effective

· High Reliability thinking and Situation Awareness can be applied in other clinical systems 

· Models to identify risks early and intervene reliably can be adapted to other clinical systems

· May be applicable to other processes

· Patient/family experience failures

· Patient flow

· Implications for further studies of improvement

· Other info

· Funding

· Funding source, role of funding organization in design, implementation, interpretation, and publication of study





QI Journal Club Questions

1.  (Methods) Planning the Intervention:  (see p 299 
3rd column ‘Event Review’)

• Who was the team involved?
• What did they review to identify potential 

predictors of clinical deterioration?
• What 5 risk factors did they find?

Brady P, et al.  Improving Situation Awareness to improve unrecognized clinical 
deterioration and serious safety events.  Pediatrics 2012;131:e298





QI Journal Club Questions

2. (Methods) In planning the intervention the team 
used a Key Driver Diagram (see p 300 Figure 2)
 Describe each of the following elements in the 

Key Driver Diagram
 Aim 
 Drivers



Brady P, et al.  Improving Situation Awareness to improve unrecognized clinical 
deterioration and serious safety events.  Pediatrics 2012;131:e298



QI Journal Club Questions

3. (Methods) Initial Intervention (see p 300 Figure 1 
and text ‘Proactive Identification of Risk, Unit-
based Huddles, and Three times daily inpatient 
huddles ’ p 300)
 Describe the initial intervention
 List one QI principle the team applied prior to 

February 2010. (see p 301 Table 1)



Brady P, et al.  Improving Situation Awareness to improve unrecognized clinical 
deterioration and serious safety events.  Pediatrics 2012;131:e298



Brady P, et al.  Improving Situation Awareness to improve unrecognized clinical 
deterioration and serious safety events.  Pediatrics 2012;131:e298



QI Journal Club Questions

4. (Methods)  Intervention (see bottom of p 300 and 
text of 1st and 2nd column of p 301 ‘Continuous 
Learning System to Evaluate SA (situation 
awareness)’
 What did the team use to rapidly identify process 

and outcome failures?
 How often did they communicate process and 

outcome data at the unit-level (microsystem)?
 How did they communicate to staff?



Brady P, et al.  Improving Situation Awareness to improve unrecognized clinical 
deterioration and serious safety events.  Pediatrics 2012;131:e298



QI Journal Club Questions

5. (Methods) Study of Intervention (see p 302 ‘Study 
of the Intervention’)
 What was the study design?
 What tool did the team use to measure the 

reliability that each shift identified risk?





QI Journal Club Questions

6. (Methods) Analysis (p 302)
 What analytic methods were used?



QI Journal Club Questions

7. (Results) (See p 302 3rd column and p 304 Figure 
5)
 Did the process measure (identify, mitigate or 

escalate patient risks) improve? 
 Was the improvement sustained?





Brady P, et al.  Improving Situation Awareness to improve unrecognized clinical 
deterioration and serious safety events.  Pediatrics 2012;131:e298



QI Journal Club Questions

8. (Results) (see p 303 and Figure 6)
 How did the outcome measure (rate of UNSAFE 

transfers per 10,000 non-ICU patient days) 
demonstrate ‘special cause’ variation?



Brady P, et al.  Improving Situation Awareness to improve unrecognized clinical 
deterioration and serious safety events.  Pediatrics 2012;131:e298
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QI Journal Club Questions

9. (Discussion) 
 What key change in care delivery contributed to 

success? (see p 306 column 1; also Figure 4 on p303) 
 What were some limitations including 

confounding, bias, or imprecision that might 
have affected accuracy (internal validity)? (see p 
306 3rd column)





QI Journal Club Questions

10. (Discussion)  
 What factors may affect generalizability (external 

validity)?  (see p 306 3rd column)
 Do you think this intervention could be applied 

your institution? If so, how?



QI JC Discussion



Challenge

 Are you ready to have a QI journal club at your 
institution



I N T E G R A T I N G  E B M  A N D  Q I

Wrap-Up

EBM QI Improved Patient Care



Integrating EBM and QI Questions

 What you doing presently?
 How can you envision doing it?
 How would you do it in your setting?



Deliver Effective Care

 When evidence exists, how can we ensure that care is evidence-
based?

 Are we underutilizing effective methods?
 Are we utilizing ineffective methods?

 Solution
 Academic study  identify “best practice altering evidence”
 Develop and disseminate evidence-based clinical guidelines
 Use QI tools to measure adherence to key elements in guideline
 Link adherence to outcome



Next Steps:  An Integrated Approach

 QI and EBM  an integral part of all clinical 
encounters

 Students/Clinical Teachers as co-learners

 Collaborate to optimize processes to benefit patients

Cooke, M, et.al, Mainstreaming Quality and Safety:  a Reformulation of Quality and Safety Education 
for Health Professions Students.  British Medical Journal of Quality and Safety.  2011; 20 (Suppl 1): 
i79-i82

Presenter
Presentation Notes
interdependent collaboration of a set of professionals with different backgrounds and perspectives skillfully optimizing their work processes for the benefit of patients




Parallels 

 QI “Movement” can learn from the EBM “Movement”
 How to integrate into everyday care
 Analogous to a specific PICO question
 How did our ___ system perform for this patient?
 How can we improve our system?



EBM/QI Collaboration

 EBM:  Provides the What (the evidence)
 QI Methods:  Provide the How (how to implement)
 Together we can improve patient outcomes



Design QI Project to Produce Generalizable 
Results

 How?
 Test changes under multiple conditions

 Pilot
 Test (similar institutions/environments)
 Spread (diverse institutions/environments)

 Multi-site collaboration

 Planning to disseminate findings?
 Don’t forget IRB approval/exemption 
 Use SQuIRE Guidelines as format to publish your QI results

Ogrinc, G, et.al, The SQUIRE (Standards for Quality Improvement Reporting Excellence) guidelines for quality 
improvement reporting:  explanation and elaboration.  Quality and Safety in Health Care.  2008;17(Suppl 1):i13-i32.
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Future Directions

 Take postcard
 Write 3 goals you want to accomplish in the next few 

months when you return to your institution
 Receive postcard in mail in 3 months



 NOT SURE WHERE WE PUT THIS



Objective Evaluation Tools

 MERIT
 Pediatric QIKAT
 QIPAT-7



MERIT

Mayo Evaluation of Reflection on 
Improvement Tool

Learner self-reflection tool
 Personal characteristics
 Systems issues
 Problem of merit

Wittich, CM, et.al, Validation of a method to measure resident doctors’ reflection on 
quality improvement. Med Ed 2010. 44:248-55.



Example  

 Resident A is concerned about the number of head 
CT scans that are done on pediatric patients in the 
ED.  

 She asks a question
 P:  In children with minor head injury
 I:  Does obtaining a head CT
 C:  Compared to using clinical judgment alone
 O:  Predict clinically important  traumatic brain injuries 

(ciTBI)

Objective 1: Translate clinical evidence into practice  



W E  H A V E  T O  D E C I D E  I F  A N Y  O F  T H E S E  
S L I D E S  H A V E  A  R O L E :

I F  N O T ,  T H E Y  S E R V E  A  F U N C T I O N  F O R  O U R  
W O R K S H O P  L E A D E R S  T O  G A I N  Q I  

P E R S P E C T I V V E

Integrating EBM and QI 



Challenge of Integrating EBM and QI

 Intellectual and Technical—even if one knows what
needs to happen at the bedside, one does not know, 
at a system level, how to achieve that in a safe, 
efficient and sustainable way

 Using systems as the unit of intervention, and 
perhaps analysis, poses immense challenges for both 
implementation and evaluation

Goodman, BMJ Qual Saf 
2011;20:i97-i98



Central Principle to Randomized Control 
Trials

Subject experts must rely on their understanding of
the mechanisms in place to extend results outside the
population.

Provost LP, BMJ Qual Saf 2011;20(Suppl 1):i92-i96

Presenter
Presentation Notes
Move to EBM section



Standards of Evidence

Clinical Research (What)
“Of all research designs, the randomized control 
trial with adequate numbers of patients, blinding of 

therapists, patients and researchers, and carefully 
standardized methods of measurement and analysis is 

the best evidence for cause-effect relationships.”*

Quality Improvement (How)
Satisfactory prediction of the results of tests 
conducted over a wide range of conditions.

Clinical epidemiology
Fletcher, Fletcher, Wagner

Presenter
Presentation Notes
How often does a randomized trial result in a definitive answer?




QI (how) examines context

 Will today’s observation be the same as tomorrow’s? 
(chance)

 Will the change work under all conditions? 
(selection)

 Is the experiment robust enough 
 Other causes have been ruled out (confounding)

Provost, ,Advanced Improvement 
Methods course, 2011



PDSA Cycle Ramp

P

DS

A

A

P

D
S

PD

S A
DATA

Cycle 1: Very Small Scale Test

Cycle 3:  Wide-scale 
Tests of Change

Cycle 2: Follow-up Tests 

SD
P A

Cycle 4:
Implement
Change

Degree of 
Belief

Degree 
of Belief

Adapted from Langley,et.al, The Improvement Guide, 2nd edition



Approaches to Designing QI Interventions

 Eliminate waste, errors and unwanted variation 
in a process or system

 Improve current process or system

 Develop a completely new process or system

Langley, G, et.al, The Improvement Guide 
2nd edition, 2009

Presenter
Presentation Notes
Focus on eliminating unwanted variation in care
Strengthens ability to identify gaps in knowledge and care delivery
Strengthens planned experimentation by increasing statistical power


What I’d like to talk about now is our design approach.  To put this in context, I think it’s useful to think about the three ways that systems improvement methods are used.

First – reducing medication errors, or smoothing flow.�Second -  This of this as incremental change– that is the basic approach we use in most of science when we write grants and it’s how we’ve achieved improvements in ICN

What we’re using is a combination of approaches aimed at developing a completely new process or system.  You can’t get there from here.
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