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EVERY SAILOR/FUNCTION IS COLOR CODED
SAFETY IS EVERYONE’S JOB
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THE DO’S OF FLIGHT DECK SAFETY

4

http://www.public.navy.mil/navsafecen/Documents/media/flight%20awareness/FlghtDckAware_amphib_0

5.pdf

http://www.public.navy.mil/navsafecen/Documents/media/flight awareness/FlghtDckAware_amphib_05.pdf
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FROM SCIENCE TO IMPLEMENTATION: 

A RELUCTANT EMBARKATION

 AHA raises funds to promote scientific enquiry

 AHA becomes a trusted source of scientific 

information on heart disease and stroke

 AHA convenes experts to create consensus 

guidelines and publishes these periodically

 Timescale of changes in patient care is glacial

 In 2000, AHA commits to measuring and 

reducing events and CVDS risk by 2010, and 

thereby invokes a necessary evolution 

Ellrodt AG. Synthesizing Lessons Learned From Get With The Guidelines: The Value of Disease-

Based Registries in Improving Quality and Outcomes. Circulation.2013 Oct 28. 



TO REMAIN RELEVANT, GUIDELINES MUST

NO LONGER BE KEPT IN BINDERS

“To prevent underutilization or disparities 

in the use of therapies recommended in 

national guidelines, the guideline 

development and distribution process 

should recognize and incorporate 

strategies for increased implementation”

2007 AHA Guidelines for Prevention of Stroke in Patients with 

Ischemic Stroke or Transient Ischemic Attack
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Committee on Quality of Health Care in America, Institute of Medicine. 
Crossing the quality chasm: a new health system for the 21st century. 2001

TO YOU, THE LEADERS OF EPILEPSY

 “Between the health care we have and the care 

we could have lies not just a gap, but a chasm”–
 Institute of Medicine, 2001

 You can actually change the world of epilepsy, 

even if you don’t make a profound clinical or 

laboratory discovery, but by finding ways to 

ensure that the care that is actually given to all 

patients is the care we all wish were given.
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DATA COLLECTION

 Included for each hospitalization:
 Demographics
 medical history
 initial head CT findings
 in-hospital treatment, and events
 Discharge treatment and counseling
 Discharge destination

Concurrent collection encouraged for real-
time QI intervention with decision-support 
during hospitalization
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GWTG PROGRAM DESCRIPTION

 GWTG uses chart abstraction of clinical data elements into 
a web-based platform that supports offsite, database server 
functions

 Case ascertainment is either concurrent using clinical 
criteria or retrospective based upon coding

 Process measures are divided into achievement 
(performance) measures and quality measures, with 
reporting and descriptive measure reports

 Achievement measures have the strongest supporting 
evidence, strongest link between the process and health 
outcomes and, ideally endorsement by the National Quality 
Forum (NQF). These measures drive the Performance 
Achievement Award recognition program of GWTG

 Quality measures are supported by strong evidence but not 
as robust as that supporting achievement measures. Useful 
for testing candidate measures

Heidenreich PA. American Heart Journal. 2009;Oct;158:546-553



HOW TO CREATE MEASURES

 Prior literature review

 Expert opinion

 Harminization

 Surveys with ratings

 Pragmatism

 Field testing

 Reflecting a range of performance

 Recognized by awards for achieving success

 (When to retire a measure?)
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www.heart.org/quality

http://www.heart.org/quality
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PICKING THE RIGHT MEASURES

 Selecting which potential measures to endorse should 
involve considering the interpretability, actionability, 
and feasibility of implementing each measure. 

 Interpretability reflects the degree with which a 
practitioner is likely to understand what the results 
mean and can take action if necessary

 Actionability is the degree to which a practitioner can 
influence the quality of the care being delivered by 
the health system

 Feasibility addresses whether the required data can 
be typically abstracted from patient charts through 
easily implemented prospective or retrospective data 
collection systems or from national 
registries/databases that are readily available 14



ADDING RIGOR
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ACC/AHA Methodology for the Selection and Creation of Performance Measures 

for Quantifying the Quality of Cardiovascular Care

John A. Spertus et al. Circulation. 2005;111:1703-1712



BACKGROUND: STROKE QI

Key interventions exist to improve health 
outcomes in stroke patients, but many 
evidence-based therapies are not provided

Prior to 2000, little systematic effort was 
applied to improving acute stroke care.

 In the past 15 years several organizations 
have promoted changes in care delivery

Emphasis on
 Reduce disparities in care

 Increase adherence with delivery of IV tPA

 Prevention of in hospital complications 

 Improve secondary prevention of stroke
17



STROKE QUALITY IMPROVEMENT HISTORY
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NINDS & Brain Attack Coalition Consensus

AHA-ASA Acute Stroke 

Treatment QI Program
BOSS

JCAHO Primary 

Stroke Center 

Certification

CDC

State-Based 

Stroke Center

Designation

National Stroke 

Performance 

Measurement 

Consensus Panel

CMS and JC Publicly Reported Stroke Measures



Reeves et al. Devt of stroke performance measures. Stroke. 2010;41:1573-1578.

SEEKING CONSENSUS: I’D LIKE TO TEACH THE

WORLD TO SING, IN PERFECT HARMONY
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SUMMARY MEASURES

 Composite Performance
 Denominator: The sum of all care opportunities 

across all patients

 Numerator: all care opportunities fulfilled
 partial credit for improvements

 Population based opportunity measure

 All measures and patients equally weighted

 “All- or- none” or “Defect-Free” Measure
 Denominator = number of patients eligible to receive 

at least 1 of the 7 individual interventions

 Numerator = number of patients who receive all of 
the care for which they were eligible
 No partial credit, harder to move the needle

 The patient is the unit of analysis and within-hospital 
clustering can be modeled

21

Ref  CMS Premier Hosp QI Demonstration Project



OUTCOME DIMENSIONS

 Temporal

 Inpatient, 30 d, 90 d, 1 yr

 Type

 event rates (death, re-hosp, recurrence)

 Change in health behavior (adherence, use of 911)

 Discharge destination, ambulation, functional status

 Disparities

 Race, age, gender, geography, SES
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HOSPITAL PARTICIPATION

 GWTG is a voluntary program 

 CMS collects and reports data on all US hospitals

 Desire to improve care compared with peers is a 

primary motivator in QI programs

 Desire to avoid penalties is a primary motivator 

in value-based risk contracts

 When participation in QI programs is aligned 

with reporting to public or professional entities, 

greater change occurs

 Recognition is important



WE OFTEN RATE OURSELVES HIGHER

THAN OUR ACTUAL PERFORMANCE
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Fonarow et al. Characteristics, performance measures, and in-hospital outcomes of the first one million stroke and TIA 

admissions in GWTG-Stroke. Circ Cardiovasc Qual Outcomes. 2010 May;3(3):291-302. 

AIM HIGH: YOU CAN ACHIEVE

MULTIPLE GOALS SIMULTANEOUSLY
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The Tipping Point: 

 525,306 new cases 

entered in 2015

 ~800,000 US strokes 

in 2015

 ~52% of all strokes 

in US in 2015 were 

captured in GWTG-

Stroke

 2,635 US hospitals 

have participated to 

date

 3.96M encounters 

entered since 2001
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POTENTIAL DATA SOURCES

 Sources

 Administrative Claims

 Registries

 EHR

 Controlled Cohorts

 RCT

 Hybrids

 Quality v. Cost

 Audits, Surveillance

 QI Registries

 Prospective vs Retrospective Case Ascertainment 
and Data Collection
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DATA VALIDITY

 An audit using central re-abstraction of GWTG-

Stroke data suggests that hospitals of all types 

and sizes are accurately reporting their data 

without a bias toward overestimating their own 

performance.1

 Hospital reported improvement in care is driven 

by real changes rather than changed 

documentation or judgments of eligibility.2

1. Xian AHJ 2012;163:392-398. 

2. Reeves Circulation. CVQO. 2011;4:503-511





INCIDENCE VS. ACCESS TO CARE



ARE RACE AND ETHNICITY CONFOUNDERS

IN STROKE QUALITY OF CARE?

 The burden of stroke is higher in black and Hispanic 
patients, and risk factors of DM and HTN more 
common 

 Stroke occurs at an earlier age in black and Hispanic 
patients, and both the prevalence and age-
standardized mortality due to ischemic stroke are 
higher in black patients compared with the general 
population

 The quality of care for hospitalized stroke patients 
has been shown to vary across different socio-
demographic groups
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SUBSTANTIAL CHANGES WITH RISK ADJUSTMENT:

IS STROKE TYPE AN UNMEASURED CONFOUNDER?
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EXPLORING DISPARITY: I HAVE A DREAM

Schwamm et al. Race/Ethnicity, Quality of Care, and Outcomes in Ischemic Stroke. Circulation. 

2010;121:1492-1501



GENDER DIFFERENCES

 Because women have a longer life 
expectancy, more stroke events occur in 
women than in men

 Women have higher stroke mortality in the 
oldest age groups and worse functional 
outcomes following a stroke than men

 This gender gap will increase dramatically 
over the next decade based on demographic 
trends

 These differences remain after adjustment 
for baseline differences in age and stroke 
risk factors
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UNADJUSTED ANALYSIS SHOWING GENDER EFFECT

AT EVERY AGE BRACKET
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Messe´et al. Use of tPA Before and After Publication of ECASS3 in GWTG. Circ Cardiovasc Qual 

Outcomes. 2012;5 (epub)

EXTRA! EXTRA! READ ALL ABOUT IT:

BIDIRECTIONAL COMMUNICATION

ECASS3 published

ASA Advisory 

published
The trends 

over time of 

eligible 

patients 

arriving by 

3.5 hr and 

tPA by 4.5



HURRY UP AND WAIT: THE GOLDEN HOUR PARADOXICAL

RELATIONSHIP BETWEEN ONSET TO DOOR AND DOOR TO

NEEDLE IN >30,000 AIS PTS

Figure 1. Relation of OTD to DTN times among all ischemic 

stroke patients treated within 3 hours with IV TPA (n=11 883). Mean 

+ SD OTD time was 56.3 + 28.5 minutes and DTN time, 84.1+129.0 

minutes. The correlation coefficient was -0.30.



Improvements Over Time in the 

Use of IV tPA but not in Timeliness

Unadjusted raw data on Jan 30, 2012

+7.74% per yr

+1.36% per yr



The Lancet 2014 384, 1929-1935DOI: (10.1016/S0140-6736(14)60584-5) 

TIME-BENEFIT OF IV TPA IN ACUTE STROKE

Emberson. Stroke Thrombolysis Trialists' Collaborative Group. Lancet. 2014 Nov 29;384(9958):1929-35



 Mean DTN in all 12,545 IV TPA patients: 86 + 42 min

 Longer mean DTN in golden hour patients (90.6 vs. 76.7 min, p < 0.0001)

Saver. Stroke. 2010;41:1431-1439

The Early Bird Gets a Slow, Cold Worm



P<0.0001
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Patients with DTN60

Fonarow GC et al. Circulation. 2011;123:750-758.

HOSPITAL VARIATION IN % OF TPA 

PATIENTS WITH DTN TIMES ≤60 MIN
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DTN60: THE EARLY BIRD SPECIAL
4

3

Fonarow et al. Circulation. 2011;123:750-758



1. Hospital pre-notification by Emergency Medical Services

2. Rapid triage protocol and stroke team notification

3. Single call/paging activation system for entire stroke team

4. Use of a stroke toolkit containing clinical decision support, stroke-

specific order sets, guidelines, hospital-specific algorithms, critical 

pathways, NIH Stroke Scale and other stroke tools 

5. Rapid acquisition and interpretation of brain imaging

6. Rapid laboratory testing (including point-of-care testing) if indicated

7. Pre-mixing tPA medication ahead of time for high likelihood candidates  

8. Rapid access to intravenous tPA in the ED/brain imaging area

9. Team-based approach

10. Rapid data feedback to stroke team on each patient’s DTN time and 

other performance data

Fonarow GC, Smith EE, Saver JL, Reeves MJ, Hernandez AF, Peterson ED, Sacco RL, Schwamm LH. Improving door-to-needle times in acute ischemic stroke: the design 

and rationale for the American Heart Association/American Stroke Association's Target: Stroke initiative. Stroke. 2011;42(10):2983-2989.

The Door-to-Needle Bundle
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Target: Stroke Initiation

(1.36% vs. 6.20%, P<0.0001 for comparison of the two slopes) 

2003  2004   2005   2006   2007   2008   2009   2010   2011   2012   2013
Time (Quarter / Year)

Target achieved in <4 years rather than the expected 15-20 years 

if the pre-Target Stroke intervention slope had persisted
50%

Increase in the % of Patients with 

DTN 60 Pre vs. Post Target Stroke



• 18,238 more patients treated with tPA

• 977 additional lives saved 

• 5,883 patients with reduced long-term 

disability based on discharge destination



A MATCH MADE IN HEAVEN: 

LINKAGE TO EXTERNAL DATASETS FOR

REPRESENTATIVENESS AND OUTCOMES

Reeves et al. Representativeness of the GWTG–Stroke Registry. Stroke. 2012; 43



PATIENTS IN GWTG-S APPEAR

REPRESENTATIVE OF MEDICARE

FFS AS A WHOLE

Reeves et al. Representativeness of the GWTG-Stroke Registry. Stroke. 2012; 43



LET’S RANK EVERYONE ON MORTALITY!
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Fonarow et al. Relationship of National Institutes of Health Stroke Scale to 30-Day Mortality in 

Medicare Beneficiaries With Acute Ischemic Stroke. JAHA 2012

PUBLIC POLICY IMPACT: INITIAL STROKE SEVERITY

EXPLAINS MOST VARIATION IN STROKE MORTALITY



QUALITY IS MORE THAN A SAYING ON A

BILLBOARD… STRUCTURE VS. PERFORMANCE



Performance measure conformity by hospital PAA status (BG vs. YR)

compared to PSC certification status

Fonarow G C et al. J Am Heart Assoc 2013;2:e000451



LESSONS LEARNED

 Perfect is the enemy of good

 data validity/completeness vs. breadth of cases and 

real world practice

 Many paths, one journey

 align measures for greater success

 Whole is greater than the sum of the parts

 linkage to external data sources, e.g., state and 

national claims data

 Great power = great responsibility

 focus on clinically meaningful (rather than 

statistically significant) robust measures that have 

minimal confounding and a clear message



THANK YOU FOR YOUR ATTENTION
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