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Who does EBM/QI/both?

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



Barriers to EBM and QI

EBM barriers QI barriers




Ask
Acquire
Appraise

Apply
Analyze

EBM steps




Why include EBM curriculum in training
programs?

To develop
Lifelong learning skills
Effective, efficient learners

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

To evaluate ACGME competencies
To report on the pediatric Milestones



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

» MKi1: 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

O




Evidence-Based Medicine and Curricula

O

» Kersten 2005
0 97% programs teach EBM
o ~25% evaluate EBM
» Straus 2004
o Commentary on teaching EBM to different learners
o Develop “coordinated sharing” of tools

» Shaneyfelt 2006

o Systematic review of EBM evaluation tools
o Further develop EBP behaviors, skills




EBM Work Group

» EBM experts at 6 residency programs

o Leaders in local institutions
~ EBM
= Education

o Multiple national presentations on teaching and
evaluating

» Teaching venues at 6 institutions
» Spectrum of EBM projects



Presenter
Presentation Notes
We began by developing modules


“EBM Working Group” at 2009 Annual PAS Meeting in Baltmore




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

Developed EBM projects across multiple venues
Created a variety of EBM evaluation tools
Outlined EBM framework of skills

> ® b

Linked EBM components to ACGME
competencies

5. Compiled library of Case-Based EBM Modules




EBM and QI

O

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




A recurrent clinical problem

!

1. Fermulate an answerable question.

2. Find the best evidence.

EBM steps - 3. Critically appraise the evidence.

4. Work to apply the evidence to individual




Myth, opinion,
poor research

4. Decision Aids, Patient

2. Bedside EBM Education, Compliance aids
f b

Acted on Agreed Adhered 1o

Aware Accepted Applicable  Able
i

1. Research Synthesis,
Guidelines, Evidence
Journals, .

Studies
lprimasy research studies: scund & unsound)




QI Process

O




Developed to address recurrent problems within
systems of care

1980s National Demonstration Project
Institute for Healthcare Improvement



Institute of Medicine Report 1999 To Err is Human

IOM 2001 Report: 6 Aims

Safe

Effective

Efficiency

Timely r V.

Equitable i ?li

Patient-centered (ﬂ SS"T -I-I-I;
NUALTY CHAS




Medical Schools: “Undergraduate Medical
Education for 215t Century” (HRSA)

Residency: ACGME’s Outcomes Project

Post-residency board certification: ABP MOC
requirements

Pediatric Milestones: QI and Systems-based Practice



Maintenance of Certification

6 Core Professional | Lifelong | Cognitive | Performance

Competencies Standing Learning | Expertise | in Practice
Patient Care \/ \/ \/
Medical Knowledge \/ \/

Practice-based \/

Learning &

Improvement

Interpersonal &
Communication
Skills

Professionalism

< <L <L <

Systems-based \/
Practice




» 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



Systematic approach
Identify problems
Minimize variation in practice
Improve patient care
Multidisciplinary
Objective, data driven



e Intervention approach (changes to system)
e Measurement over time
e Sustainability a consideration from beginning

o Multi-factor experiments


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



1. What are we trying to accomplish? (Aim)
2. How will we know a change is an improvement? {Measure’-’"
3. What changes can we make? [Change management)

Ql process - /,. Plan \
Act D
N \ 5t|_|d1lr '/




EBM and QI

IR

* Do right things

» ‘knowing-doing’ gap
» Improves problems in
processes

» Uses PDSA cycles to
affect change

* QI connection to
evidence has faded




» 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

* Do right things

» ‘knowing-doing’ gap

» Improves problems in
processes

» Uses PDSA cycles to
affect change

* QI connection to
evidence has faded




A recurrent clinical problem

}

1. Formulate an answerable question.

2. Find the best evidence.

EBM steps — 3. Critically appraise the evidence.

4. Work to apply the evidence to individual and systems of care.

L l 4
1. What are we trying to accomplish? (Aim)

2. How will we know a change is an improvement? [Measures)
3. What changes can we make? (Change management)

Ql process - /,. Plan \
Act Do

Figure 2 Proposed linkage between EBM and one model for
Ql.

BMJ Qual Saf 2011:20(Suppl 1):13—i17. doi:10.1136/bmjgs.2010.046524




Clinical Knowledge

Base
" Integrate (MEDLINE,
EBM and QI . Cochrane, GIN...)
Clinical
Decisions
) Process Knowledge
Do right : Base
things Do right things (EBM)
right (IHI, EPOC, BEME...)
Process/System
Good Changes
Patient
Care Do things right (QI)

Glasziou, P, Ogrinc, G, Goodman, S, Can evidence-based medicine and clinical quality improvement
learn from each other? BMJ Qual Saf2011;20(Suppl 1):13-i17



Key Driver Diagram Design Changes/

Interventions
1° Drivers 2° Drivers
sImproved 'FM
Aim - « Synthesize
'C"."'.ca' -Improve « Summarize
‘Improve Patient ‘Decisions -Clinical
Care (Do right things) Knowledge \TEval Skills:
‘EBM -Base * Find
’(DO rlgh':tthlngs « Appraise
ri
-Intggr:\te *‘Improved -Improve MGG
. ‘Process/System ‘Process
EBM and QI Changes -Knowledge % Application:
* Understand
‘Base local system
(Do things right) & processes
Ql * Plan
* Do
« Study
 Act




Curricular Goals

__________________________________________________________________________________________ @

EBM Curriculum QI Curriculum

1. Ask/answer important 1. Learn QI tools & methods
clinical questions (PICO) The Improvement Model

2. Improve learners’ ability Plan-Do-Study-Act (PDSA)

to critically appraise medical 5. Design/implement a QI
literature (CAT) project

Use PUbliSh.ed !it.erature Use ongoing measurement
to improve 11.1d1v1dual of local processes to
practice habits to design interventions to

Improve patient care improve systems of care




Distinct Goals




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?

O

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




Ways to Improve EBM and QI
in Residency Programs

O

1. Bedside PICO question: Head CT (completed last year)
-~ EBM CAT
h QIKAT
> Systems question: “That’s the 3'd time in the past 12 months where HIV
diagnosis was delayed...”
~  EBM
. Design QI Project (QIPAT-7)
3. EBM Article on probiotics: “That’s neat. We should implement that “
-~ EBM CAT
h 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)
- Apply SQUIRE Guideline to evaluate applicability to local context




Where Are Your trainees now?

Knows How

Understands | Sh
| ' OWS
Demonstrate Does
S . Demonstrates
Exercise in practice
Workshop
Simulation



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

A

| Norefletion
LeVel 1 No understanding of systems
Level 2 MLERIT

QIKAT
QI project team member

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

Level 5 Integration of PDSA into daily practice
, J Local, regional, national dissemination 4



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

KAR to fix formatting





Ways to Improve EBM and QI
in Residency Programs

O




Case-Based EBM Module
Development

Module Components

1. Module overview
>.  EBM Activities
2. Description
b.  Completed EBM Project
c. Completed EBM Project Evaluations

5. Blank EBM Evaluation Tools




EBM Project assigned

Learner prepares assignment
Learner/attending review assignment
Learner presents project

Learner given feedback



EBM Evaluation tools

EBM Skills Assessment Tool (SAT)
EBM Presentation Assessment Tool (PAT)

EBM Critically Appraised Topic Tool
(CAT)

EBM Teaching Assessment Tool (TAT)
Combined EBM-QI Assessment Tools



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




CAT module

O

HANS KERSTEN AND ERIN GIUDICE




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

O

» 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

O




Levels of Novice Advanced | Competent Proficient Expert
Learners Beginner
Places the Does not place Makes Makes reference | Integrates Seamlessly
current study | the current |referencetoa| toa few other information integrates
in the context | article into the | few other sources of from the information
of other larger context | sources of | evidence onthe | current study |from the current
relevant (i.e. no evidence on | topic and begins | into the larger | study into the
research on background | the topic but | to analyze their | literature using | larger literature
the topic. information) does not relationship to |critical analysis| using critical
critically other studies analysis and
analyze their communicates
relationship how the article

to the current
study

affects practice




» Excellent internal consistency

Cronbach’s alpha = 0.94 (across 3 raters for n= 27
presentations and CATSs)

» 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

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



EBMC-PET form doc

Smudy Mumber

EBM CAT and Presentation Assessment with Level of Learners Anchors
Presentor:

Deate:

Evaluator:

Level of Learners Novice Advanced Competent Proficient Expert Queston
Beginner Evalmates*
1. Develop a well-bmili | Cuestion not im PICO Developed question Developed a complete Developed a clear Developed a clear PICO Pres, CAT
(PICO) question from | format; took question from climical PICO question that has PICO question that question that mcluder a
a climical scenario. from paper SCEMANIQ; mciudes maore broadless specific includes a specific specific measurable
appropriate Patient mezsurable outcome (e.g | messurable cutcome outcome and is placed
and Intervention “=ets better”) context of what is already
knowm
1 Understand key Dnd not identify Used appropriate Used appropriate Used appropriate Used best available Pres
search terms and wse appropriate datsbase for | database, but did datsbase, mmd used database, key word and | database for search,
them to identify search (e g Google) HOT use appropriate | appropriate key words or | limits (if needed for appropriate key word ard
relevant hiterature. key words and limits | appropriate limits search to yield =20 limits (if needed for
in search; led to an (2of 3) articles) to answer search to yield <20
unfocused search question (3 of 3) articles) to answer
(1 of 3) question (3 of 3+)
ER er:ti.cal-lj appraise | Did not use comect Used the cormect Used the correct critical Used the comect critical | Seamless understanding Pres, CAT
an article im the style critical appraisal critical appraisal appraisal process for the appraisal process for of the critical appraizal
ontlimed in EBM text. | process to evaluate the | process for the rype type of article and/or the type of article amd process amd easily
smdy/smdies (e.g., of article (e.g., described importance of described importance of | applies EBM concepis
therapy, diagnosis) therapy, diagnosis) findings and/or begins o | findings and (e.z. HNT, ORs)
show understanding of demonsirates
EBM concepts (e.g NNT, | understandimg of EBM
OR) (2 of 3) comcepis (e g. MNT,
OF) (3 of 3)
4. Apply critical Did not mention Mentioned the Adequately addressed the | Addreszed the Gave clindcal Pres, CAT
appraisal to climical Televance of the relevance of critical relevance of the evidence | relevance of the backpround explicithy
SCEMATID. evidence to the climical | appraisal to climical to the climical scemario, evidence to the clinical | related article o clinical
SCEMATIc SCEMAT® and begins to analyze SCEMATIC, ard moTe in- scenario, and integrated
relationship depth analysis of the evidence into the
relationship to climical clinical decision-making
SCEMAro
A 1
W o e sin - Hospital for
ERLE ANL AN HERITE 1
% &5 Children




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






QIKAT module

O

ERIN GIUDICE AND HANS KERSTEN




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



St. Christopher’s

Pediatric QIKAT Hospital for Children

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 Arkansas Colorado
Hospital for Children’s Children’s
Children
Hospital for Children
Pre- & Post Fall 2012 (10 pre/post Nov 2012 (21 10 PL-2s
Testing pending) pre/post pending)
Planned pre- and Planned May 2013
post- /2 day session
2013
Internal PL-3s Spring 2013 Spring 2012 class 4 attendings
Consistency (N=5)
Inter-rater pending pending pending

reliability



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



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

O

1. Bedside PICO question: Head CT (completed last year)
-~ EBM CAT
h QIKAT
> Systems question: “That’s the 3'd time in the past 12 months where HIV
diagnosis was delayed...”
~  EBM
. Design QI Project (QIPAT-7)
3. EBM Article on probiotics: “That’s neat. We should implement that “
-~ EBM CAT
h 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)
- Apply SQUIRE Guideline to evaluate applicability to local context




HIV Systems Question

O

RANI GEREIGE AND E. DOUGLAS THOMPSON




MMWRI

Morbidity and Mortality Weekly Report

Recommendations and Reports September 22, 2006 / Vol. 55 / No. RR-14

Revised Recommendations for HIV Testing
of Adults, Adolescents, and Pregnant Women
in Health-Care Settings

INSIDE: Continuing Education Examination

DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTERS For DisEasSE CoNTROL AND PREVENTION




QIPAT-~

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.
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Presentation Notes
5 pt scale


All bullets must be satisfied in each domain for a rating of 3 or higher

Definition of the problem

= Establishes problem
magnitude/significance

* |dentifies affected groups

* Clear statement of the problem

Needs improvement

Meets expectations

Exceeds expectations

1

2z | 3 | 4

5

o)

o ol o

o

Comment

Identification of key

stakeholders

* Evidence of stakeholder
consultation

* Description of impact of
proposed intervention on
stakeholders

Needs improvement

Meets expectations

Exceeds expectations

1

2 | 3 | 4

5

[s]

o ol o

o

Comment

Evidence of root cause analysis
* Prioritizes causal factors
* |dentified systems issues
* Utilizes at least one Ql tool
(eqg, fishbone, systems walk,
mind map)

Needs improvement

Meets expectations

Exceeds expectations

1

2 | 3 | 4

5

[e]

o ] o ]o

[¢]

Comment

Choice of quality improvement
project

Likely to result in meaningful
improvement to patient care
(eq, clinical outcomes, safety,
efficiency, or cost)

Stimulates further inquiry

Needs improvement

Meets expectations

Exceeds expectations

1

2 | 3 | 4

5

(o]

o lolo

[e]

Comment

Potential interventions

* Prioritization of multiple
interventions

* Effort vs yield analysis

Needs improvement

Meets expectations

Exceeds expectations

1

2 | 3 | 4

5

[s]

ool o

o

Comment

Proposed intervention

Needs improvement

Meets expectations

Exceeds expectations

* Directly addresses the problem 1 2 [ 3 [ a 5
* Reasonable potential to change

system for the better C to ] I e] I e] ]
* Impact on care captures =2 of ammen

the following (high yield/low

effort, innovative, cost effective,

sustainable)
Implementation and evaluation Needs improvement Meets expectations E ds expectati
of the intervention 1 2 | 3 | & 5
* Clear plan and timeline for

implementing the intervention o o] l o] l o] o

Comment

* |dentifies measures of
intervertion
success/effectiveness

Summary comments

Figure 1. Quality Improvement Proposal Assessment Tool (IPAT-7). The scale is anchored to the bulleted comments on the left. To achieve a
score of 3 or higher, all bullets for each domain must be met. The box sizes for each point of the scale are simply determined by the heading

labels; that is, smaller boxes do not indicate smaller intervals between scale steps.




QIPAT - Presentation

O




QIPAT - 7 Discussion

O




Ways to Improve EBM and QI
in Residency Programs

O

1. Bedside PICO question: Head CT (completed last year)
-~ EBM CAT
h QIKAT
> Systems question: “That’s the 3'd time in the past 12 months where HIV
diagnosis was delayed...”
~  EBM
. Design QI Project (QIPAT-7)
3. EBM Article on probiotics: “That’s neat. We should implement that “
-~ EBM CAT
h 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)
- Apply SQUIRE Guideline to evaluate applicability to local context




Systems Improvement and
Situation Awareness

O

DAVID COOPERBERG AND E. DOUGLAS
THOMPSON




[Answer Key: Applying SQUIRE Guideline to Situation Awareness article for Ql Journal Club:
SQUIRE Guideline purpose = how to report Ql (modified from www. squire-statement.org/guidelines)
Not how to critique Ql article

. 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 1* 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 1°** column)

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

e Why is this important
o Nature and severity of local problem (see p 299 1° paragraph 1*' column)
=  Rapid Response system have variation in effectiveness
e Poor Situation Awareness
o Monitoring
o Identifying Risk

e 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
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1. (Methods) Planning the Intervention: (see p 299
374 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



Rapid response teams (RRTa) are
designed to identify and respond to
events in the hours prearrest -4 Al-
though interventions and contexts have
varied substantially, these teams have
demonatrabed decreased codes outside
the I and hospitalwide mortality in
several studies 41819212 Yarigtion in
the effectiveness of RRTs may be due to
insufficient procasses arund monitor-
ing and risk identification’* Pobentially
preventable morbidity and mortality
from unrecognized deterioration re-
main, often doe o ineffective clinical
monitoring that we believe represents
poor situation awarengss (BA). SA
{ie, “knowing what is goingon”) exists
at 3 lewels and iz defined as “the
perception of elements in the emvi-
ronment within a velume of time and
space, the comprehension of their
meaning, and the projection of their
status in the near future™s-17 We
believe improved 3A drives better
recognition of early deterioration and
is essential in efiorts to reduce Tail-
urg to rescue” from codes outside of
the ICU, an event associated with
a 50% to 67% mortalityraw

High-reliability organizations (HROs) (eg.
commaercial aviation, nuclear power,
and wilderness firefighting) deal with
constant and catastrophic risk yet
maintain exemplary safety reconds
Dur institution began a journey to
bacome an HRD with the Agency for
Healthcare Research and Quality HRO
Learning Network in September 200521
Learnings from this network fueled
improvement work and introduced
the concept of SA Dur organization
has targeted serious safety event (35E)
reduction as a strategic improvement
goal since 2006. Dur efforts to redwce
55Es, defined as severe harm or
death after variation from expected
practice, have resulted in significant
and sustained reduction = Before A
work, 33Es among inpatients had not
decreased Poor 3A was 8 common

PEORTEDCS Wi 157, Mumber 14
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eticlogy. To achieve our aim and fa-
cilitate rapid learning, our project
team defined a precursor outcoma
measure that we believed would
capture events that both represented
84 failures and occurred more com-
monly than inpatient S3Es in our
center® We prospectively defined
unrecognized situation awareness
failures events (UNSAFE) aa the trans-
far of patiants from the acute care fieor
to thie IGU where the patient received
tracheal intubation, initiation of vaso-
active medications for hemodyramic
support, or =3 fluid boluses in the
firat 60 minutes of ICU care or before
arrival in the IGU. We believed these
events represented potentially de-
layed transfers that are precursors to
codes putside the ICU or SSEa With
focused improvement work beginning
in November 2008, we aimed to de-
creass UNSAFE transfers by 50% by
June 30, 2011 We hypothesizd that a
gystem of care that proactively iden-
tified, mitigated, and escalabed risk
wapuld improve 34 and decrease UNSAFE
transfers and 33Es

METHOD 5

Setting

Cinginnati Children’s Hospital Med-
ical Center is a 523bed academic,
quaternary-care, free-standing child-
ren's hospital Resident teaching teams
carg for the majority of hospitalized
patients. Less commonly, direct hospi-
talist and nurse-practitioner models
arg used. Qur RRT (called a medical
response team [MRT]) has been in
place since X006 with defined activa-
tion criteria ? A modified version of the
Monaghan pediatric early warning
seore (PEWS) was tested and spread
atross the hospital in 20072

Human Subjects Protection

Dur study was reviewed by the insti-
tutional review board and deemed ex-
empt systems improvement. individual

patient care was discussed among
clinitianain the course ofidentification
and mitigation of risk. Medical record
review was performed by the lead in-
vestigabor by using a secure password-
protected internal database and our
hospital's elactronic  health record
(EHR).

Event Review

Two investigators (Dr Brady and Ms
Goodfriend) reviewed 20 consecutive
35Es and 80 consecutive ICU transfers
to identify potential predictors of de-
terioration The presence of at least 1 of
the following 5 risk factors was found
in each case: (1) family concern about
patient safety (2} highrisk therapies
ingluding unfamiliar therapies on the
unit (g, ingulin use putside of the di-
abetes unit), (3 elevated PEWS of =5,
(4} watcher or a patient where a oli-
nician had a “gut feeling” that the
patientwas at rigk for deterioration or
“dose to the edge” and (&) commu-
nication concarn that may impact pa-
tient safaty.

Imtmryemt on

The SA intervention included the fol-
lowing: (1} a formalized process where
bedside nurses proactively identified
these 5 factors, (2) unit-based huddles
where charge nurses and physicians
discussed identified factors and de
veloped mitigation plang, (3 initiation
of 3times daily inpatient huddle where
individual patient risk was discussed
and gpecific predictions made, (4 de-
velopment of a continuous learning
system to evaluate 3A and UNSAFE
transfers, and 1 year later (5 de
velopment of a “robust” and eplicit
plan for patients identified as having 1
of the risk factors Figure 1 provides
a model of communication and action
pathway for identification of patient
risk. Figure 2 is the key driver diagram
that illustrated the study teamb belief
in hypothesized drivers needed to




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



Systematically and Reliably

Identify
Aim patients at risk
Mitigate risk
on unit
Decrease rate of
UNH:EMtfaﬁerm No unrecognized Improved Escalate risk
‘;':1 irabs SSEs ¢ZI clinical q::l Situaticn that is not
o 0 deterioration Awareness fully addressed
June 30, 2011 Predict
of most at-
UNSAFE transfer is any patient transferred risk patients
from unitio I'l:‘.|:U aéldwiminfirst houris;
*  Intubated
B T arn from each|
«  Given 3 or more fluid boluses event

FIGURE 2
Key driver diagram illustrates the drivers (at right) that would lead to aim through improved situation

awareness and no unrecognized clinical deterioration.

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




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)



Identify Mitigate Escalate

Family Bedside Unit Organization
concerns Team 58 o Team Team
therapies Intern
Comom T
Score 25
Bedside
Communication

FIGURE 1
Identify, mitigate, and escalate model illustrates which risk factors were systematically identified and

how standardized communication about risk occurred throughout the center.

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




TABLE 1 Specific Interventions, Sattings. and Timing for Each intervantion

Catepory of Infervention Snedfic Interention: Setting Timing
Proscie identification of ris Ris cotefories prolotyed and lested on 1 paneral pediatric unil Novembiar 2000
amall scale
Aigorithim dereloped and lested through ot un it 1 genesral pediatric unit December 200
Mo rithn teded and adapted on different patient 4 units inchuding aubspecialy January 2010
ool stions and surgical care
Ao rthen pofed and anfesd thioufhoud hoznital Mlagite care unils Mareh 22, 2010
UnitHased hudd e Huddie tested an 2mallon 1 unit 1 general pedialric unit Morwemiiar 2008
Adapted o include reidents anly when ris identified 1 peneral pediatric unit Decambar 2008
Teatad and adapied on 4 unils 4 units inchuding subspecially January 2010
andl surgical Gare
Didactic and case-hasal el ucalion for charpe nurses o fefen o& MOOM February and Manch 2010
Soread throughout hosnital Al aqute care units March 22, 2010
Thi-eetimes daily inpatient huddle  Salely officer atlends and each chafge nurse 4 ted units o 8w sty 2010
lizta any patient risks that were nol Tully 0 dressed
with predided dizcharpes and sdmisions
Satety officer and MP3 round on &adh unil 4 el unilz ol d m January 2010
MP3 rounds on each test unit 4 tesf unils &t 12 danuary 2010
Iime deily inpetient huddle extends to all unils Ml aaife care units March 22, 2010
Explicit predictions forcalls of medical reponie Al aqute care units Baril 2010
team made
Afernoon rounds moved 1o hudd e in conference room with  All acile @reunils Oectoher 2010
each Charpe nurse in afendance
Dernighl rounds moeed 1o huddie in onlenmens rom All aqute @areunils January 2012
Gaontinuous keaming sysem ACA form prototyped 4 units inchuding subspecially danuary 2010
and surgical care
‘Weekly report with rates of rizk identification and Al aqute care units March 2010
exalalion and UNSAFE ransiers along with
paatien Hevel story shoul SHuslion seanen s
Contral plan developed for identifying and acting Lzad on all acule cane unils duly 2010
an ial Gause with p b and &8 neaded
UNSAFE transfers
Detahace thal combined data from ACA Tarme Used by Manaper Palient Serices  Semtember 2010
and admilfiraner data from EHR developed and fo track patients an &ll acue
tezted and went inlo oo duction cafe unilz
Robuatplan Raobud plan chec i generaled and leded by 1 1 unit et specialized in ransilional March 2011
charpe nurie trachenstomy and ventilslor care
Checklist adapied and tledad with all nurses on unit Same transton &l care unil &gl 2011
Phygician event nobe temp iste crested and tested in EHR Sanme transitional care un il dune-fuly 11
Identified rish fadors pladed i EHR i Tormet io be 1 U PSEEnGas uhil il P 81 201 1
scanned by &ty ocer and ather leaders
Checklist, temglate, and righ tactors in EHR sresd Al agite e unils Seplember 2011

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




4. (Methods) Intervention (see bottom of p 300 and
text of 15t and 2™ 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?



system to rapidly identify process and
outcome failures and direct this in-
formation to project leaders and lead
ers on individual units. To achieve this
aim, {1) apparent cause analysiz (ACA)
forms were completed within 1 hour of
each floor to ICU transfer to identify
potential UNSAFE transfers and asso
ciated processfailures, (2) apassword
protected database was constructed to
integrate information from these forms
and the EHR, &) process and outcome
datawere distributed each week tounit
level clinical and medical dire dors with
a story of patientdevel SA, and (4)

a control plan was designed with in
patient leaders to identify special cause
on tracked process and outcome
meazures and target further inter-
ventions.

Robust Plan

One year after SA work began, the
improvernent team worked with 1 in
patient unit to develop and test a
chiecklist tool to improve the mitigation/
escalation process for patients with
identified rizk (Table 1). During mulk
fidisciplinary discussions, we pro-
pozed a “robust plan” bundle which

Continuous Learning System to
Evaluate SA

The final component of our planned
intervention was to develop a data

included the following: {1y plan with
proposed treatment change, (2} ex-
plicit communication with care team,
{3 prediction of expected outcome, (4)
outcome deadline, and (5) escalation
plan {usually the MRT or dizcussion
with SO0DMPS) if outcome was not
achieved by a predefined deadline.
Thiz tool was tested, adapted, and
gpread throughout the remaining
inpatient unitz Fig 4). Subsequent
testing integrated risk identification
within the EHR and added focused
dizcussion of a robust plan during
safety rounds.

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




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?
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Study of the Intervention

In gur gheervational time series study,
data were collected on process mea-
suras of systematic identification, mit-
igation, and escalation of rigk that we
balieved would improve 3A and de-
craase UNSAFE transfers and 53Es To
evaluate the consistency of huddl e and
how wall the identify, mitigate, and es-
calate intervention was implemenied,
data inifially were collected from each
unit on each nursing shift to measure
the reliability that each shift identified
all patients at risk and mitigated or
escalated that risk. This was capured
through a checklist-based form that
followed the flow of algorithm of Fig3
and was completed by each charge
murse. The tool was tested and evalu-
ated with charge nurses from several
units during early phases Before
spread throughout the hospital 116
charge nurses receved training on the
process and toed through a 1.5-hour
learning session. Validity of process

a2 EAATetal

data weme evaluabed throwgh dis
cugsions during inpatient huddles by
investigators, 300, and MP5. UNSAFE
transfara were identified from the ACA
process and validated againgt review
of tha EHR for each ICU transfer. 35Es
warg captured through a safety
reporiing process as previously de-
seribad =

Analysis

Primary analysis of both process and
outcome measures was parformed by
using statistical processcontrol charts.
For the primary owtcome of UNSAFE
transfers, resultawer tracked by using
both a days-between tchart and rate
chart. Established rules for identifying
special cause were employed S

RESUITS

After testing on 4 inpatient units from
danuary 1, 2010, to March 21, 2010,
the unitdewel huddles and proactive

inpatient huddles began on each of the
14 moncritical care inpatient units on
March 22, M0 The process measure
evaluated the congistency of huddles
and specifically how frequently patient
risk was identified and mitigated or
eagalated sach nursing shift on each
umiit. Thee mim berof units by weak whera
=30% of weekly nursing shifts fully
identified and mitigated or escalated
jpatient risk were tracked on run charts
and revealad both improved and sus-
tained performance for 11 months of
tracking (Fig 3). On each participating
unit, 90% o 95% of identified risk was
mitigated by the primary team with no
escalaion needed Each inpatient
huddle took less than 30 minutes. Al
though initially there was substantial
wariation in the number of patient risks
that were escalated, a median of 2
risks for aach huddle were escalated
the first year. This increased over the
study period with a median of 73
concerns ascalated in May 2012

Diowmnlvaded from pediatrics aappublications. org at DUMC Litwary on Tamary 30, 2013




QI Journal Club Questions
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7. (Results) (See p 302 3™ column and p 304 Figure
5)

Did the process measure (identify, mitigate or
escalate patient risks) improve?

Was the improvement sustained?
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Study of the Intervention

In gur gheervational time series study,
data were collected on process mea-
suras of systematic identification, mit-
igation, and escalation of rigk that we
balieved would improve 3A and de-
craase UNSAFE transfers and 53Es To
evaluate the consistency of huddl e and
how wall the identify, mitigate, and es-
calate intervention was implemenied,
data inifially were collected from each
unit on each nursing shift to measure
the reliability that each shift identified
all patients at risk and mitigated or
escalated that risk. This was capured
through a checklist-based form that
followed the flow of algorithm of Fig3
and was completed by each charge
murse. The tool was tested and evalu-
ated with charge nurses from several
units during early phases Before
spread throughout the hospital 116
charge nurses receved training on the
process and toed through a 1.5-hour
learning session. Validity of process

a2 EAATetal

data weme evaluabed throwgh dis
cugsions during inpatient huddles by
investigators, 300, and MP5. UNSAFE
transfara were identified from the ACA
process and validated againgt review
of tha EHR for each ICU transfer. 35Es
warg captured through a safety
reporiing process as previously de-
seribad =

Analysis

Primary analysis of both process and
outcome measures was parformed by
using statistical processcontrol charts.
For the primary owtcome of UNSAFE
transfers, resultawer tracked by using
both a days-between tchart and rate
chart. Established rules for identifying
special cause were employed S

RESUITS

After testing on 4 inpatient units from
danuary 1, 2010, to March 21, 2010,
the unitdewel huddles and proactive

inpatient huddles began on each of the
14 moncritical care inpatient units on
March 22, M0 The process measure
evaluated the congistency of huddles
and specifically how frequently patient
risk was identified and mitigated or
eagalated sach nursing shift on each
umiit. Thee mim berof units by weak whera
=30% of weekly nursing shifts fully
identified and mitigated or escalated
jpatient risk were tracked on run charts
and revealad both improved and sus-
tained performance for 11 months of
tracking (Fig 3). On each participating
unit, 90% o 95% of identified risk was
mitigated by the primary team with no
escalaion needed Each inpatient
huddle took less than 30 minutes. Al
though initially there was substantial
wariation in the number of patient risks
that were escalated, a median of 2
risks for aach huddle were escalated
the first year. This increased over the
study period with a median of 73
concerns ascalated in May 2012

Diowmnlvaded from pediatrics aappublications. org at DUMC Litwary on Tamary 30, 2013
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FIGURE 5

Process measure runchart illustrating the number of units by week where =80% ofweekly nursing shifts fully identified patients at risk (solid line/ diamond)
and where =80% of weekly shifts fully mitigated or escalated that risk (dotted line/circle).

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




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?



The rate of UNSAFE transfers per 10000
non-ICU inpatient days 15 displayed in
Fig 6. An iInitial decrease in UNSAFE
transfers occurred, though it did not
meet rules for special cause and was
not sustained. Analysis of UNSAFE
transfers through an ongoing ACA
process revealed that in the vast ma-
Jority of UNSAFE transfers, patient risk

PEDIATRIGS Yolume 131, Number 1, January 2013

had been identified but not fully miti-
gated onunitor escalated tothe MRTor
safety team. This led to focused im-
provement work on development of
a robust plan as detailed above. After
spread, the rate of UNSAFE transfers
improved from a baseline of 44 to 24
transfers per 10 000 non-ICU inpatient
days, meeting criteria for special cause

variation with 8 points below the me-
dian line (Fig 6). Additionally, a signifi-
cant change in the days-between
inpatient 55Es from 100 days to =400
twice was observed in association with
the intervention. Shortly before this
work began, the number of MRT acti-
vations and PICU transfers per month
increased significantly in association

edld

Downloaded from pediatrics. aappublications org at DUMC Library on Janumary 30, 2013

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



]

measures in place that did not reveal
a decrease in reliahility of our in-
fervention, we further studied where
the precess failures occurred re-
garding UNSAFE transfers With this
data, we learned that atthough 1 year
into the intervention we had a system
that identified risk, we did not sys-
fematically address this risk. We found
that evenen our most highrisk patients,
the language of plans included terms
such &s “continue to chserve.” Without
explicit and timebound plans, clini-
cians were ohserving patients until
they received aggressive resuscitation
that met criteria for UNSAFE transfer.
Dur second stage of interventions test-
ing a robust plan and prediction was
designed by a multidisciplinary team
of leaders and frontdine physicians,
nurses, and respiratory therapists. The
improvement team believed that a
shared mental model or beam SA would
not be achieved without explicit pre-
diction and contingency planning. We
believed thatthis was becaus e lavel 33A
fthe projectionof current event status in
the near future) was still ofien not
achieved This may hawe been dueto the
limits of individual dlinigians in making
nearderm projections (e this tachy-
cardic patient will be in shock within
4 hours if we do not aggressively hy-
drate} but was believed to mone com-
monly result from doctors, nurses, and
other members of the care team not
explicitly sharing their mental model
D basic theory was bormowed from hy-
puthesis testinginthe scientific method
and axplicit predictionsin plan-do-study-
act oycles. The goal was to increase
accountability and to make disconcert-
ing data {eg. patient did not improve as
predicted clear to each member of the
fteam. Tha spread of this intervention and
its integration into proactive inpatient
huddle was a3 sociated with aswstained
decrease in UUNSAFE transfers.

One strength of our work is that we
createda system of care built on reliable

ol SRV etal

processes, not individual clinicians. We
were able to build these processes
into the workflows of busy dinicians
and provide via the inpatient huddle
& valued activity for charge nurses as
they gained ingight and assistance
with their gickest patients. Qur sws-
tained reduction in UNSAFE transfers
over the last 12 months is further av-
idence of the success of building
interventions inte work flow. Impor-
tantly, this intervention did not add
additional clinicians to our system of
cara but instead clarified roles and
processes for charge nurses, MP3,
residents, and atending physicians.
The additignal respensibilities of S0Ds
ame on the order of 1.5 hours per day We
balieve gur work builds upon previous
interventions to address patient de-
terigrafion such as rapid response
systems and PEWS. The proactive and
standardized nature of gur intervention
offars an important answer to afferent
limib failures of the MRTS™ Our inter-
vention supplements the early warn-
ing score with ofher risk domainsg,
most powerfully for us was that of the
“watcher™ or patient that a clinician
has “a gut feding is close to the edge ™
We beliewe this employa the tact knowl-
edge of experienced clinicians and
hence likely will achieve greater sen-
sitivity than any numerical scoring ool
especially since we combined this
concept with objective data=a We
also believe that assessment of risk
as relayed by family and as emerges
from communication problems has
substantial face validity in identify-
ing and predicting deterioration. Qur
final risk category was that of high
risk therapy and borrowed from
HRO thinking ¢n the need for special
oversight and procedures with new
and unfamiliar therapies; for exam-
ple, wa believe the administration
of insulin on short-stay surgery unit
has a fundamentally different risk
profile than doing 0 on diabetes unit.
Wa therefore target these high risk

therapies and address any knowledge
gaps in close to reaktime. Dur inter-
vention is perhaps most similar to that
of the Rover team as described by
Husckel et al®" Although both are pro-
active in asses smant of risk, maaningful
diffierences include our interventioris

Because our godl was rapid improve-
ment of a single site, we chose a time
geries design, which did not allow ws te
address secular trends or establish
causality. We believe this design was
appropriate for gur innovative in-
tervention that evoled and improved
thirgugh iterative quality improvement
méthods. This design éxposedihe study
to potential unmeasured confounding
from safety work. We do not feel this
was a particularly large risk because
time series data revaal the rate of in-
pationt 35Es had not improved in pre-
vious years safety work and because
there were no other large inter-
ventions targeted & this population.
Additionally, it is uncertain how our
results would generaliz to medical
centers with different patient pop-
ulations, staffing models, quality im-
provement capabilities, and safety
cultures A final limitationis thatwe did
not have a maasure of 34 to reveal that
this improved as an efiect of our in-
terventio @ as of SA
imwdlve simulated events and typically
requirg pawsing” the event to perform
assessment® Clearly this was not
possible or ethical in course of clinical
care. A recent proposed massume of SA
relied on accuracy of prediction that
was fundamental to our work = We did
use Sh for much of our conceptual
model, but we cannot say definitely if
improved 3A was the mediator be-
tween the identify mitigate, and esca-
late intervention and our decreased
rate of UNSAFE transfers.

Our institution additional ly has applied
and tested models to improve SA and

Dwwnloaded from pediairics sappublications. arg at DUMC Libvary on Tameary 30, 2013




10. (Discussion)

What factors may affect generalizability (external
validity)? (see p 306 3™ column)

Do you think this intervention could be applied
your institution? If so, how?



QI JC Discussion

O




Challenge

O




Improved Patient Care




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



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



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):
179-182


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



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




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.



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

Provost, LP, Advanced Improvement Methods course, Cincinnati Children’s Hospital and Medical Center, Cincinnati,
OH, September 2011.

Ogrinc G, et.al,. A framework for teaching medical students and residents about practice-based learning and
improvement, synthesized from a literature review. Academic Medicine. 2003;78:748 —56.

Varkey, P, et.al, An experiential interdisciplinary quality improvement education initiative. American Journal of
Medical Quality. 2006;21:317-22.

Muething, S., etl.al, Masters Cohort in Quality Improvement, Pediatric Hospital Medicine Conference, Minneapolis,
MN, July 2010.

Shanneyfelt, T, et.al, Instruments for evaluation education of evidence-based practice: A systematic review. Journal of
the American Medical Association. 2006;296:1116-27.

Buckley, J, et.al, Linking Residency Training Effectiveness to Clinical Outcomes: A Quality Improvement Approach.
Joint Commission Journal on Quality and Patient Safety. 2010 May;36(5): 203-8.

Varkey, P, et.al, An innovative team collaboration assessment tool for a quality improvement curriculum. American
Journal of Medical Quality. 2009;24:6-12.

Varkey, P, et.al, Teaching quality improvement: A collaborative project between medicine and engineering. American
Journal of Medical Quality. 2008;23(4):296-302

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

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):113-i32.

Goodman, British Medical Journal of Quality and Safety, 2011; 20 (Suppl 1): i197-98
Provost, LP, British Medical Journal of Quality and Safety, 2011; 20 (Suppl 1): i192-96
Fletcher, et.al, Clinical Epidemiology



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






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.



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



Integrating EBM and QI

O

WE HAVE TO DECIDE IF ANY OF THESE
SLIDES HAVE A ROLE:

IF NOT, THEY SERVE A FUNCTION FOR OUR
WORKSHOP LEADERS TO GAIN QI
PERSPECTIVVE




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



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


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?



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
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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.




	You Got EBM in My QI! You Got QI in My EBM Process.  Evaluating Two Great Processes That Integrate Together
	You Got EBM in My QI Process! You Got QI in My EBM Process.  Evaluating Two Great Processes That Integrate Together
	Slide Number 3
	Needs Assessment
	Barriers to EBM and QI
	EBM steps
	Why include EBM curriculum in training programs?
	Evidence-Based Medicine Milestones
	Evidence-Based Medicine and  Curricula
	Evidence-Based Medicine and  Curricula
	EBM Work Group
	Slide Number 12
	Case-Based EBM Module Development
	EBM and QI 
	Slide Number 15
	Slide Number 16
	QI Process
	Quality Improvement
	Background: QI in Healthcare
	QI Curriculum: Importance and Relevance
	Slide Number 21
	QI Milestones
	Quality Improvement in Healthcare
	Components of QI in Healthcare
	Slide Number 25
	EBM and QI 
	EBM and QI 
	Slide Number 28
	Relationship between QI and EBM
	Key Driver Diagram
	Curricular Goals
	Distinct Goals
	EBM and QI together
	What would be the integrated goal?
	Ways to Improve EBM and QI� in Residency Programs
	Where Are Your trainees now?
	Methods to assess milestones
	Ways to Improve EBM and QI� in Residency Programs
	Case-Based EBM Module Development
	Case-Based EBM Module
	EBM Evaluation tools
	Slide Number 42
	CAT module
	Evidence-Based Medicine Critically Appraised Topic Presentation Evaluation Tool (EBM C-PET)
	EBM skills measured with EBM C-PET 
	Slide Number 46
	EBM C-PET Tool performance
	Slide Number 48
	Using EBM C-PET 
	ciTBI CAT presentation
	QIKAT module
	QIKAT
	Pediatric QIKAT
	Pediatric QIKAT Validation
	Slide Number 55
	Slide Number 56
	QIKAT Exercise
	Ways to Improve EBM and QI� in Residency Programs
	HIV Systems Question
	Slide Number 60
	QIPAT-7
	Slide Number 62
	QIPAT – Presentation
	QIPAT – 7 Discussion
	Ways to Improve EBM and QI� in Residency Programs
	Systems Improvement and �Situation Awareness
	Slide Number 67
	Slide Number 68
	QI Journal Club Questions
	Slide Number 70
	QI Journal Club Questions
	Slide Number 72
	QI Journal Club Questions
	Slide Number 74
	Slide Number 75
	QI Journal Club Questions
	Slide Number 77
	QI Journal Club Questions
	Slide Number 79
	QI Journal Club Questions
	QI Journal Club Questions
	Slide Number 82
	Slide Number 83
	QI Journal Club Questions
	Slide Number 85
	Slide Number 86
	QI Journal Club Questions
	Slide Number 88
	QI Journal Club Questions
	QI JC Discussion
	Challenge
	Wrap-Up
	Integrating EBM and QI Questions
	Deliver Effective Care
	Next Steps:  An Integrated Approach
	Parallels 
	EBM/QI Collaboration
	Design QI Project to Produce Generalizable Results
	References
	Future Directions
	Slide Number 101
	Objective Evaluation Tools
	MERIT
	Example  
	Integrating EBM and QI 
	Challenge of Integrating EBM and QI
	Central Principle to Randomized Control Trials
	Standards of Evidence
	QI (how) examines context
	PDSA Cycle Ramp
	Approaches to Designing QI Interventions

